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tumultus, ornatus, laurus, domus, &c. The 
consulere also appear as cosol and cosolere, and they have both a common 
root with solium, a seat. 
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This interchange is virtually the same with the first- 

It is not in French, as compared with Latin, 
ret none 2 Touts Pens 2, fetes, tows, Se. ; 

uo, as ” ” , fro 

Maken hose Pree Toews ‘ oe pie anaes 

dites the Latin, loos r se ace dees Geek Taleo pom, 

focus, jocus, pauci ' , 

oe, : Page J 1, pa ( poco) 


7. jau. This exists within the Latin; as cauda and coda, 
cautes and cotes, caudex and codex, Claudius and Clodius, plaudo and 
plodo, So from the Latin awrum, audere (whence the frequentative 
Seas Aufidus, audire, the Italians have oro, osare, Ofanto ; and the 
Fi or, oser, ouir, Hence too the French tion of the 

au. 

8. With oa. Thus, the English words boat, oath, oak, must have 
received their present orthography when both the vowels were pro- 
nounced, as they still are in some parts of England, bo-at, o-ath, or 
boo-at, oo-ath 

ARTS AND SCL, DIV. VOL. VI. 


9. With we, as in the Spanish bueno, luego, fuego, huesped ; from the 
Latin bonus, locus, focus, hospes. 

10, An initial o with hue or hui. Hence from the Latin ostium, 
ostiarius, are derived the French huis, huissier, and the English usher. 
From the Latin os,a bone, ovwm an egg, the Spani: have hueso, 
huevo. From the Latin octo, ostrea, come the ch huict or huit, 
huistre or huttre. From the Latin hodie, which appears to have been 
ee ee formed the French hui, in awjour- 


11. In the hs numbered 5, 9, and 10, the o really takes the 
sound of the w, or the Greek digamma; and the same is the 
case in the G language itself, as in owos, owos, o15a, Oatos (which 


is the true reading in Herodotus, iv. 154), for Fixos, Fwos, Fida, 

Fatos ; the first three of which may be compared with the Latin vicus, 

vinum video, Closely allied hereto is the frequent interchange in 
Latin of o¢ or oi with a, (o.) 

12. With ea, as between and English. Thus the former 

has strom, brot, gross, tod, drohen ; the latter stream, bread, 

in the English by itself, 


zeichen ; with 
most, dole, holy, row, spoke of a wheel, token. 
within the English language, as shine and shone ; strike and stroke ; 
drive and drove, 

14. A short & with a short 2 This is particularly common in 
Greek, and above all in the penult of disyllables. Thus with veuw, 
oreAAw, Acyw, there co-exist the substantive forms voguos, o7oAos, 
Aoyos. The Latin prefers the J in such words. Hence to 
the Greek wewrw, em, evvea (evveF a), veos (veF us), euew (Feuew), correspond 
the Latin ciquus and pipina, 6b, ndvem, novus. rdmo. The change of 
these vowels is exceedingly common when preceded by a w sound, 
especially if an r or / follow. Hence in Latin, verto and vorto, velle and 


worth, worse. 
15. For the tendency of the final letter n to disappear after o, 


see N, 

OAK, ECONOMICAL USES OF. The oak subserves a greater num- 
ber of useful meh te than almost any other kind of forest tree. All 
a i , British oak is more durable than other timber 

ly F snp in Europe; and hence its enormous employment in the 
arts. wood is hard, tough, tolerably flexible, strong without being 
too heavy, not easy to splinter, and not readily penetrated by water. 
An experiment once showed that a weight of 10,000 lbs. was required 
to break an oaken beam 11 feet long by 5 inches square. With twisted 
grain the wood is admirably suited for posts for houses, mills, engines, 
and machines. It bears alternations of wet and dry better than 
most woods; oak piles have been known to endure for many 
centuries.. It is excellent for shingles, pales, laths, and casks. The 
small slow-growing variety is much employed for the spokes of wheels. 
The Se tree yields pp rods, well suited for hoops, wa 
sticks, the handles of carters’ whips. The great durability of 
B 


3 OAK-BARK. 


OATH, : 4 


iti i by numerous well-known examples; such as 
some of the doors, Edward the Confessor’s shrine, and the Coronation 
chair, at Westminster Abbey; fragments of King John's palace at 
Eltham ; the Plantagenct Is of Gloucester Cathedral; the piles of 
the old Savoy palace; the piles beneath the buttresses and starlings of 
Old London Bridge ; the wooden church near Ongar ; and Cowey stakes 
near Oatlands,—which were applied to their respective uses at periods 
varying from five to nineteen hundred years ago. More important, 
however, than any of these uses of British oak, is its employment in 
ship-building, with which it is associated in song and metaphor as well 
as in fact, An oaken vessel “or boat, perfectly sound, and nearly as 
hard as iron, was found a few years ago in the bed of the river Rother, 
in Kent, whore it is supposed to have lain since the time of Alfred the 
For more than a thousand years British ships have been 

mainly built of British oak, During the wars of 1793 to 1815, 
the consumption was enormous. In 1806 it was caloulated that the 
or of the navy contained nearly 1,200,000 loads of timber ; and that 
100,000 loads a year would be required to keep u the strength, by 
renewals and repairs, It Tea, and about 100 
— 74gun ship; a 
that will illustrate the value of old forests to our ship-yards. The 


20,000 in a year. 
which yield timber useful for many purposes in the arts. Turkey oak 
is not so strong and durable as British, 5 Bees: 
tiful, and cles a batter polish, it is available Sor ornamental ay, See 
The American white and house 
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ingent 
applicable to the same purpose. The Valonia oak of the Archipelago 
yields those acorns and cups which 
ingredient called valonia. The Dyer’s oak is the kind which yields 
the dye-drug, quercitron bark. It is from a species of oak, the quercus 
liber, that we obtain that remarkable bark, cork, which is so superior 
to all other substances for the particular purposes to which it is 
—. The scgrlet dye, called kermes, is obtained from an insect 
which feeds upon one particular sort of 

of parasite, clinging to the branches. The black-dye drug nut gall isa 
morbid excrescence, produced by the puncture of a i insect, in a 
small species of oak called the quercus infectoria. hat is called 
the oak apple is a somewhat similar excrescence on the British oak, 
= to the same purposes as the nut gall, but not in so great a 


The root of the oak was formerly carved into knife and 
handles, tobacco boxes, and small implements and instruments of 
various kinds. It is now frequently cut into veneers, which present a 
beautifully diversified surface when polished, Oak 
green and dried, furnish in some places a winter forage for sheep, deer, 
and rdinary gardening, they sometimes serve as a substi- 
tute for tanner’s bark, in maintaining 


acorns form an 
pve ae. acum er an ane part of the food of 
in many Englis! 6. Pou ill eat acorns, raw or boi 
BOI We Sie nts aeCaclns 
A i various cables, , Shrouds, ro &c., be- 
longing to a ship have gone through their term of ierviecsand are no 
longer enough to be used, they are cut up into pieces, and then 
pulled asun eade being loosened and disentangled 
one from another. In this state tho hempen threads are called oakum, 
which varies in quality according to the kind of rope from which it is 
produced. The old ropes of a ship are sold to dealers ; and when 
picked into oakum they are again sold to ship-builders, ‘The work of 
is a kind of forced employment in many prisons, The 
to the ship-builders in —— bundles, and is then + fp 
are of a v ritmitive kind; a 
emall bundle of fibres is rolled by the hand on pe are board, till’ it 
nawumes the form of a loose irregular kind of rope, from half an inch 
These cakum roped are used for driving into 


the crevices or seams in the outside or deck of a ship, to peas 
entrance of sea-water, This process is called ing, and is effected 
by the aid of a large mallet or hammer and a chisel; by 
which a dense layer of oakum is forced into the crevice—afterwards to 
be well tarred. If this be well omar the ship's = is not 
only rendered waterproof, but is actually strengthened ; for every 
little fissure becomes filled up with a substance little’ less compact 
than the timber itself, 

OASIS (in Greek, “Oasis, and sometimes Avacis) is the gm 
given to those fertile spots watered hy Serings andl cored with verd 
which are scattered about the great sandy of Africa, [Desxrt.] 
In Arabic they are called wadys. The Arabic and the Greek name 
seem to contain the same root, and possibly the word ey fade ten 
a native African term. The most noted oases are in the mr 
namely Augila, Siwah, the great oasis west of Thebes, or 
the little oasis, or Wah el Bahryeh, and several smaller ones which are 
noticed under Eexrt, in Gxoa, Div. Fezzan also may be considered 
as a great oasis of the Sahara. [Fezzan; Sanara, in GeEoa, 


Drv. 

Tie oases a) to be depressions in the table-land of Libya, On 
going from the Nile westward, the traveller gradually ascends till he 
arrives at the summit of an elevated plain, which continues 
level, or with slight undulations, for a considerable distance, and rises 
higher on advancing towards the south, The oases are valleys sunk in 
this plain, and when you descend to one of them you find the level 
space or plain of the oasis similar to a portion tae ale an 
surrounded by steep hills of limestone at some distance from the - 
vated land. e low plain of the oasis is sandstone or clay, and from 
this last the water rises to the surface and fertilises the country; and 
as the table-land is higher in the latitude of Thebes than in that of 


Lower » We may readily imagine that the water of the oases is. 
conveyed some elevated poi t to the south, and being retained by 
Se hate ay wee wherever the limestone superstratum 
18 remov: 


occasion on which he ER peat ote s: 
to do something hereafter, person who imposes or 
the oath, imposes or receives it on the supposition that 
person making it apprehends some evil amen ae 
the Superior Being, if he should violate the The 

the mer pene or may not fear such consequences, but the value 
oath in the eyes of him who receives or imposes it consists 
opinion which he has of its influence over the person taki 
oath may be taken voluntarily, or it may be imposed on a person 
certain circumstances by a political superior; or it may be 
condition on which the assertion or declaration of a person shall 
admitted as evidence of any fact. 

The form of taking the oath has varied greatly in different 
Among the Greeks (with whom the uplifted hands as if in prayer and 
the solemn sacrifice and libation marked the religious element, while 
the placing the hands on the victims or the altars reminded all parties 
that the deity himself was present, Iliad iii., 276, and iv., 158; — 
Acharn, 148; Thucyd. v., 47) the forms of oaths were almost as 
as the occasions, Cate were saben used by them in judicial proceed- 
ings. The Dicaste, who were judges and jurymen, gave their verdict 
upon oath. The Heliastic oath is sta’ at in the 
of Demosthenes against Timocrates (c. 36). It does not appear 
the oath was always im on witnesses in judicial proceedings; 
and yet it does appear that sometimes witnesses gave their evidence 
on oath: perhaps the oath on the part of witnesses was 
voluntary. (Demosth., IIp)s“AgoBov Yevd, c. 16 ; Kara Kéywvos, 0. 10; 
Meier and Schémann, ‘ Att.’ Process,, p, 675, and Smith’s ‘ Dict. of Gr. 
and Rom. Antiq.,’ arts. Oath (Greek), and Maprupla, 

In the Roman jurisprudence an oath was req’ in some cases 
from the plaintiff or the defendant, or both. Thus the oath of 
calumny was required from the tiff, which was a solemn declara- 
tion that rip not prosecute his suit for any ojotun prion 

urpose, e offence of false-swearing was perjurium, ¥ 
It was considered a lage offence in a paste so a mis when ley doa Sag 
imposed by a judex than when it was voluntary, It does not appear 
that in civil proceedings witnesses were ni examined on oath; 
but witnesses appear to have been examined on oath in the j 
publica, which were criminal (D. 12.2. C. 1.1, 
sonii = Calvini Lexic. ‘ Juramentum ;’ Bonnier, ‘Traité des Preuves,’ 
§§ 338-378.) 

The law of England, as a general rule, requires all evidence or 
testimony for judicial purposes to be given on oath, and all persons 
may be sworn as witnesses who, being questioned on the occasion of 
taking the oath, will declare their belief in the existence of God, in a 
future state of “ipo eed nishments, and who will further declare 


EE 


ee 
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be punished by the Deity, This rule 


religious persuasions, who profess to 
the necessary belief, to be sworn as witnesses ; and it excludes 


OATS. 6 


other persons from being witnesses. A Jew, a Mohammedan, and a 
Hindu may be sworn as witnesses, but they must severally take the 
oath in that form which is sanctioned by the usage of their country or 
nation, and which they severally consider to be binding. (Omichund 
v. Barker; Willes’s ‘Rep.’ 541, and 1 Smith’s ‘Leading Cases.’) It 
follows that a person who avows atheism, or who does not profess 
such belief as is stated above, cane ol and cpg, reed 
cannot be admitted to give testimony for judicial purposes. i 

also who are too young to understand the nature of an oath, and 
t or too weak in intellect to understand 
what is meant by an oath, cannot be sworn as witnesses, The offence 
of declaring what is false, when a witness is examined upon oath, con- 
i j icular circumstances which must concur in 


prince’ 
which evidence of this kind rests is, that it is of declarations made in 
era, when the party is at the point of death, and when ev 
pene Bt is world is gone, when every motive to falsehood is silenced, 
the mind is induced by the most powerful considerations to speak 
the truth.” A situatio’ pads preg anda epeaypt ay. the ew 
as creating an obligation equal to that im y an oath in cou 
Leach, 502; ia diso A vieaialh sonnei ta Adlon nnn: 2 Lewin, 
. 147). Quakers also, in all civil cases, were allowed by the statute 
7 & 8 Wm. IIL, c. 34, to give their evidence on affirmation ; and now 
affirmation of Quakers, Moravians, Separatists, and others who 
been age or Moravians conscientiously object to taking 
3&4 Wm. IV., c. 49, and c. 82; and 1 & 2 Vict., c. 77), is 
in all judicial proceedings, both civil and criminal. (See 
also 17 and 18 Vict., c. 125, 8. 20.) When a defendant in is 
entitled to privilege of peerage, or as a lord of parliament, he is required 
peers be a nen eee emo 2 ly; and in the case of a 
corporation, corporate body ndants put in their answer under 
their common seal. Other defendants are required to put in their 
answer upon oath, For other matters connected with judicial evidence, 


E 


I sd nk yt mn set 
req in in a great many cases es 

judicial ings, as for instance, on admission to places of public 
trust, and on a variety of other occasions. 


on occasion of Gudicial 


oath, 
There are occasions on which oaths are treated lightly, on which he 
who imposes the oath, he who takes it, and the community who are 


sions argumen 

oaths on all occasions. Suppose we admit, with Bentham, as we do 

merely for the sake of the argument, that “ on some occasions oaths go 
the English clergy for nothing 


than unbelievers.” The kind of oaths “ which go 
not mentioned by Bentham, but they may be con- 

jectured. Now, if all oaths went for nothing with the clergy, or with 
other of men, the dispute would be settled. But this is not 
fact, become the positive morality of any 
ee en ies a should go for nothing, each 
idual of body, with respect to that kind of oath, has the 

ii + ae believe that such oath, if broken, 

_ will bring on him divine punishment, and therefore such oath is an idle 


ceremony, But if there is any oath, the violation of which he thinks 
will bring on him divine his opinion as to that kind of 
oath is not at all affected by bis opinion as to the other kind of oath, 


able remarks on thi the subject, the reader is referred to 
ee admirable treatise on the ‘Law of Evidence,’ 3rd edit., 


How far the requisition of an oath may be injurious in excluding 
testimony in certain cases, and how far oaths on solemn and important 
occasions may be made most efficacious, and in what cases it may be 

t substitute ions in lieu of oaths, are not matters of 
consideration here. It is enough here to show that an oath is a sanction 
or security to some extent, if the person who takes it fears divine 
enantio eine he should violate it; and that this, and no other, 

the ground on which the oath is imposed. 

Indeed it is evident that in English procedure the professed opinion 


or belief of the person who takes the oath is the only reason for which 
courts of justice either admit or refuse to receive his evidence ; and 
this is shown by the questions which may be put to a witness when he 
comes to deliver his evidence ina court of justice. (See L,C. J. Willes’s 
judgment in Omichund », Barker, Willes, 541.) 

There is some difficulty in stating accurately how far oaths were 
required from witnesses in Roman procedure under the republic and 
the earlier emperors. In addition to what has been stated, the reader 
may refer to Cicero, ‘Pro Q, Rose. Comoed.,’ ¢, 15, &c. ; Noodt, ‘Op, 
Omn.,’ ii. 479, ‘De Testibus;’ to the commentary of Asconius on the 
Verrine Orations ; andto Zimmern’s treatise on ‘ Civil Procedure among 
the Romans,’ §§ 135 & 150. By a constitution of Constantine, all wit- 
nesses were required to give their testimony on oath; and this was 
again declared by a constitution of Justinian. (‘ Cod,’ 4, 20, 9. 16. 19.) 

Many persons conscientiously object to the taking of an oath on 
religious grounds, and particularly with reference to our Saviour’s pro- 
hibition (Matth., v. 33). On the subject of oaths in general the reader 
may consult Grotius, ‘De Jure,’ B. & P., lib. ii., ec. 13; Paley’s ‘Moral 
Philosophy ;’ Tyler's ‘ Origin and History of Oaths ;’ the ‘ Law Magazine,’ 
yol, xii.; and the work of Bentham already referred to. 

OATS (Avena sativa) is a well-known species of the genus Avena, a 

lant of the family of the Gramineew. [Avuna, in Nav. Hist. Drv.] 

e shall here only consider those yarieties which are cultivated for 
their grain, principally as food for horses, and in some cases for men 
also, when ground into oatmeal or grits. 

The great use of oats, and the ease with which they are raised on 
almost every kind of soil, from the heaviest loam to the lightest sand, 
have made them occupy a place in almost every rotation of crops. 
Before agriculture had been subjected to regular rules, the result of 
long experience, the land was often sown as long as any return could 
be obtained, before any means of recruiting it with manure were 
thought of ; and the last crop which would return any increase of the 
seed was generally oats. After this, the land, no longer repaying the 
labour of ploughing and sowing, was abandoned, till, by length of time, 
by the decomposition of roots and weeds, and the replenishment by the 
action of atmospheric solvents of the store of inorganic matter ina 
soluble condition, some renewed fertility was produced, The exhaust- 
ing character of the plant is to some extent explained by the quantity 
of mineral matter removed from one acre by an ordinary crop of, say 
48 bushels; 96 lbs. of soluble silica, 23 lbs, of phosphoric acid, and 
36 Ibs. of potash are thus taken from the land. Some farmers, on 
account of the exhausting character of the crop, prefer buying all 
their oats in the market to raising them on their own land. Where 
the soil is well adapted to the growth of wheat and barley, which bear 
a better price, this may be a judicious plan; but as a general rule, it 
is always more profitable to raise pats for home consumption than to 
trust to a fluctuating market, With proper management, a crop of 
oats may give as great a profit on the best land as any other crop, when 
it is considered that it requires less manure‘and produces an abundance 
of straw, which is very fit for the winter food of horses and cattle, 
especially when aided by roots or other succulent food. There are nearly 
2,000,000 acres of oats grown annually in Ireland, nearly 1,000,000 
acres in Scotland, and probably 1,250,000 acres in England. This is 
four times as much as of wheat in Ireland, four times as much as of 
wheat in Scotland, and one-third as much as of wheat in England. 
The colder climate of the two former districts over the greater part of 
their surface is what makes the oat the more prevalent crop. 

The best oats are raised in Scotland and in Friesland, and in both 
countries the land is carefully cultivated. In Scotland, oats are gene- 
rally sown on a grass layer which has been in that state for some.years, 
and sometimes on old pastures which are broken up for the purpose, 
The crops exceed in bulk and weight of grain all that the most sanguine 
person, unacquainted with the system, would expect, and in many 
seasons, not favourable for the wheat crop, oats are much more profit- 
able, Wherever the land is not of a good quality, and wheat is apt to 
fail, oats are a much safer crop, in retentive soils, as rye is 
on poor sanda, 

When oats are sown after turnips, cabbages, or any other green crop, 
the land should be well ploughed, if the green crop was not consumed 
on the spot, and a moderate supply of manure will be well repaid by 
the increased produce, A heavy loam is best suited for oats; they 
require a certain degree of moisture, and a deep soil is very favourable 
to their growth. On land which has been trenched, or where the sub- 
soil plough has been used, after careful draining if required, oats will 
thrive wonderfully, without requiring so rich-a soil as barley or wheat. 
The roots are hardier and have a*stronger vegetative power. When 
once they have struck deep into the soil, a good crop, according to the 
quality of the land, may be relied on. 

When oats are sown after artificial grasses, the land is seldom 
ploughed more than once, and the seed is sown on the fresh mould 
which has been turned up; but unless the land be very free from 
weeds, it would be better to plough the sward with a shallow furrow 
early in autumn. Before winter the scarifier would break the rotten 
sward, which might then be buried deep by another ploughing. The 
land would be ready for sowing early in spring, which is a great 
advantage, both as to the quality of the oat crop and the earlier 
harvest, especially in those districts where the latter part of the 
autumn is apt to be stormy and rainy. The land thus treated would 


* 
~ 


? OATS, 


OBELISK. 


be clean, and the fallow, which is often resorted to of necessity after a 
es ng i ee on Wome neve Sees Samweyen 


on light land after turnips, which have been 

folded on them, it may be pl with as shallow a 
turn in the surface: ion for turnips will 
il ; manure of the sheep should 

On poor moist land oats are more profitable 
grass seeds may be sown among them with 
i om grow so high as to be laid and 
; and barley is very apt to fail on land subject 


re seed is often used than of any other grain, 
plants tiller where they have room, the straw of 


if 
i 


3 are drilled, three or four bushels are sufficient, 
hen dibbled, which is sometimes the case in Norfolk and Suffolk, 
less seed is used. A preparation of the land is of more 
a superab: of seed. 
where oats are sown broadcast, and covered by the harrows, 
in exposed to the depredation of birds, which soon 
at a time of the year when food is scarce; but when 
drilled or dibbled, all the seed is buried and germinates, 
When the seed is sown and ploughed in, the same 
attained ; but as the furrow must be ow in order that 
may not be buried too deep, the land must have been ploughed 
to a considerable depth, unless it be after turnips fed off by 
, in which case ploughing the seed in is often considered a good 
practice: in either case four bushels of seed per acre is an ample 
aiWhes the has pared, there fi 
ground been well & is no necessity for 
weeding or hoeing the crop as it narueen but if large weeds appear, 
such sediasieds. Me -weed, docks, or thistles, they must be carefully 
weeded out, or else ground will be so inf with their seeds or 
roots that it will be difficult to eradicate them afterwards. Oats, when 
fully ripe, are very apt to shed, and many are lost for want of attention. 
As soon as the straw turns yellow under the panicle, the oatsshould be 
a however green the lower part of the straw may be; the straw 

ill be better fodder sith eet coed cab ah tans ticoin to ticy tke 
are generally mown with a scythe, into heaps to ike 
hay ; but this is a wasteful and slovenly practice. A good crop of oats 
should be reaped, like wheat, close to the ground, and tied in sheaves, 
This may now be done perfectly by machine; but if by hand, the 
scythe, or the heavy hook, or the Hainault scythe, does the work well 
in the hands of an expert mower, who should be followed by binders, 
ho gather the straw with their hands and lay it regularly on the 
ground if it be not fit to tie up immediately: the straw should after- 
be tied up into sheaves, and set with the corn uppermost in 
shocks of ten or twelve sheaves, leaning against each other, and open 
, in order to allow the air to pass through. Thus, in a short 
time the oats become sufficiently dry to be stacked, or carried immedi- 
ately into the barn. The produce of an acre of oats varies according 
to the soil and preparation, from four to eight and even ten or twelve 
quarters. 

Of the many varieties of oat now in cultivation, the “ Poland” may 
be named for its early habit and good quality; the “Potato” oat for 
—* and productiveness ; the “ Hopetoun” and “ Sandy” oats for 

‘ir bulk wth, abundant yield, and quality: and the “ Tar- 
tarian” ( 
coarse quality. 

Oats ground into a coarse meal form a considerable portion of the 
food of labourers and many men in the middle ranks of life in Scot- 
land, Ireland, and the north of England. The meal is simply stirred 
into boiling water with a little salt, until it becomes of the consisten 
of a hasty-pud: ; itis then called porridge; and when eaten wi' 
milk or treacle es a wholesome and table food. It is some- 
times mixed with the thin liquor of boiled meat, or the water in which 
cabbages or kale have been boiled, and acquires the denomination of 
beef-brose or kale-brose. When made into a dough with water, and 
an iron plate in thin cakes, it makes a bread which is very 
ble to those who are accustomed to it, and who often prefer it to 
wheaten bread. Its use was once almost universal in Scotland, which has 
in consequence been called the Land of Cakes. In Germany and Switzer- 
land the coarsely bruised oatmeal is put into an oven till it becomes 
of a brown colour ; it is then called haber-meel, and is used in broths 
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and white) for a great quantity of comparatively 


and , a8 the semolina, made from wheat, is used in France and 
Italy. The coarsely-broken grains, after the husk has been removed, 
form grits, which are extensively used to make gruel for children and 


The quality of oats as food is proved by experience, and has 
been amply illustrated by scientific research. Ita grain contains 46 per 
cent, of starch, nearly 14 of nitrogen compounds, 6 of oil, 6 of sugar, 
nearly 4 of gum, besides 24 of husk, &c. And ita straw contains 1°8 of 

compounds, besides 66 of woody fibre and other organic 
‘matters, These figures were ascertained by Boussingault. The chaff 
of oats put into a canvas bag forms a good substitute for feather-beds 


for the poor, and is far more wholesome than feathers, from the ease 
with which it may be renewed at little or no cost. 
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oats gives as much nourishment to a horse as two pounds of 
clover, or sainfoin hay.j; A truss of hay of 56 pounds is 
equal to 28 pounds of oats; or a bushel of the best oats will go as far as 
one truss and a half of hay; and if this quantity is worth 4s., which 
is at the rate of 4/. 16s. per load of thirty-six trusses, the equivalent 
price of oats is 32s. per quarter. 

Farmers who have hay-ricks from which they often allow their men 
to take as much as they please for their horses, will carefully measure 
out the oats, which probably are much cheaper. Those ho oop many 
horses sliould cut all the hay into chaff by a machiné, and ; 
with a proper proportion of oats, feed all their horses in with 
a certain allowance of the mixture, a practice much more economical 
than that usually adopted. In France and Germany the practice of 
baking oats, as well as rye, into loaves for horse-food, is gaining ground, 
and is said to be attended by an evident saving of food. . 

OBELISK, a Greek word used to designate the well-known L 


monumental concer — paemgeas is a pepo: Baton: 
poin' ing, a spit, or skewer; and was no t 

applied to the ian obelisk on account of its shape and poi 
pp ‘the Reyptian ae aout, 
aguglia, 


(BeAos), a 

end. Herodotus used the word é8eAlcxos both for an o 

and a skewer or spit (ii. 41), The Italian name for an_ obelisk 

and the French aiguille, are derived from the Latin acus, a needle or 


in : a word applied also to the pin or bodkin used for fastening up the 
hair, and which insteed of tapering to a point like « needle, sometimes, ‘ 


at least, had the end sloped off abruptly ; as may be seen in 
‘ Ant.; supp., plate iii. 

The jan obelisk is a tall, monolithic, four-sided shaft, which 
diminishes gradually from the base to near the top, when the sides are 
sloped off so as to form a pyramidion, or diminutive which 


serves as In size, obelisks vary greatly; the of 
the Lateran o , the largest remaining, is 105 feet high, and was 
once more ; while one at Florence, the smallest known, is under 6 feet 
in height. The larger tian obelisks are almost in made of 
the red granite of Syene; the small ones of basalt, sides — 
are, with few exceptions, covered with hiero, i ; 

A great deal has been written ing the origin and of 
the obelisk, without any very definite result. It may 


Monoliths are in fact found all the most ancient races, 
Egyptians, a highly cultivated people, gave to theirs an artistic form. 
The peculiar tapering form and pointed termination were 
Pliny to have been s' by a tongue of flame; and the idea 
fire, or the worship of the sun, seems to have been by some tradition 
erally associated among the ancients with the i 5 
the original idea what it may, the Egyptians somehow succeeded in 
devising a form which in its way has never been equalled in grace of 
outline, or, where conjoined with magnitude, in imposing effect. 

The Egyptians never placed their obelisks,as the moderns almost 
invariably do, alone, in a broad open space. They fixed them in pairs 
in front of the propylea of a temple, and the hieroglyphics 
on their sides told the name and titles of the monarch who erected 
them, and the pores of the building before which they stood. They 
were raised on low oblong bases or , which, however, were no 
owe of the obelisk proper, but were formed of separate blocks of it 

he position of the obelisk will be understood by the cut of very 
fine pair—the most perfect extant—which stood in front of the pro- 
pylwa of the temple of Luxor: one of these has, since the drawing was 
Mere ney removed to Paris, The bases are hidden by the accumu- 

The shaft of an Egyptian obelisk is usually about eight, but sometimes 
ten times as high as the width of the base. The width at the top of the 


that will occur to every one. 


shaft, or base of the pyramidion, is one fourth less'than the base of the _ 


shaft. The height of the of prone is from one to one and a hi 
the width of its base. We have described the shaft as quadrilat 
but it is not square ; two of the sides, the front and back, being Ee 
rally somewhat wider than the other two. Neither are the sides per- 
fectly flat. Under Cotumn and Grecian Ancurrecture it has been 
shown that, to atone for a certain optical appearance, the Greeks made 
the outline of their columns, and other lines which in were 
right lines, to be in reality very slightly convex. In the same way, 
and doubtless for a similar reason, that is, to counteract a 
concavity of surface observable in really flat-sided obelisks, the 
or Lad made the sides of their obelisks slightly convex, or, as it is 
technically termed, to have an entasis on the p! 


And it is note- — 
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worthy that Mr. John Bell, the distinguished sculptor, without being 
acquainted apparently with the Egyptian practice, was led to give 


Obelisks in front of the Temple of Luxor. 


precisely such an entasis to a monumental obelisk constructed by him, 
as the result of a series of tentative efforts inade to overcome a seeming 
coneavity of surface and horizontal plan observed by him in his model, 
and of which experiment he gave a full account in a paper read before 
the Institute of Architects, in May, 1858. 

At one time there must have been a large number of obelisks in 
Egypt, as they are traced all the way from Philw to the Mediterranean. 
South of the first cataracts there are none of large size, owing, as is 
supposed, to the difficulty of conveying such large masses of granite up 
the river from the quarries of Syene. Since the Romans became 
masters of Egypt, the obelisks have been made a constant prey, and 
comparatively few are now left standing. Augustus was the first who 
removed any of these monoliths; one he caused to be placed in the 
Campus Martius, another in the Circus. The great obelisk of the 
Lateran was conveyed from Heliopolis to Alexandria by Constantine, 
and from thence removed by that emperor’s son Constantius to Rome, 
where it was erected in the Circus Maximus. This obelisk is the largest 


now known, its shaft being 105 ft. (although it has been reduced, a 


ion at the lower part having been cut off in consequence of being 


tured), and two of its sides, 9 ft. 84 in., the other two 9 ft.; the | 


shaft weighs about 445 tons. 


the piazza of St. Peter's, is next in size to that of the Lateran, though 


supposed to have been somewhat abridged of its original dimensions. | 


The entire height of the shaft itself is 53 ft.; it is 8,ft. 10 in. square at 
ita base, and 6 ft. 11 in. at the other end. In all 48 obelisks were 
ti 
remain, but only seven of the smaller ones have escaped destruction. 
During the calamities that befel Rome under its barbarian invaders 


after the downfall of the empire, the obelisks were damaged and over- | 
thrown; but those not entirely destroyed have been gradually restored | 
under various pontiffs, The first to attempt this was Sixtus V., and | 


so much interest did the proposal to raise one of these shafts excite, 
that 500 different plans are said to have been sent in from various 

of Europe. The task was allotted to Dominico Fontana, who 
employed 600 men and 140 horses in raising it, and was so elated with 


his success, that he published full details of the process in a handsome | 


folio volume. In all twelve obelisks have been erected in Rome, 


That which was originally brought frotn | 
Heliopolis, and placed in the Vatican Circus, and which now stands in | 


by the emperors to Rome; o these the five largest still | 


but the most entire ignorance or disregard has been shown of 
the principles which render these monoliths so graceful in their 
original state. Not only have they been placed on absurdly unsuitable 
pedestals—one, for instance, on the back of an elephant—but above 
the original termination (the simple and elegant pyramidion), has been 
fixed a cross, with other equally misplaced and often puerile orna- 
ments. The following table contains a list of the Roman obelisks, 
arranged in the order of their modern restoration, with the dimen- 
sions of the shafts—but omitting the mvudern bases and crowning 
ornaments, and other particulars :— 

I. The Vatican, in front of St. Peter’s, where it was removed by 
Fontana from the Vatican Circus. On the side facing the church, and 
on the opposite side, we see the dedication to Augustus and Tiberius. 
Height 83 ft.2in. Without hieroglyphics, and still entire. 

Il. In front of the church of Santa Maria Maggiore, erected by 
Fontana. Height 48 ft. 5°1 in. ; without hieroglyphics ; broken in three 
or more places. 

IIL. In front of the St. John Lateran church, erected by Fontana ; 
Height 105 ft. 7 in. Hieroglyphics; broken in three pieces. This 
magnificent monolith was originally erected before the propylea of the 
temple at Thebes by one of the kings of the 18th dynasty. 

IV. Flaminio del Popolo, erected by Fontana. Height 78 ft. 6 in. 
Hieroglyphics; broken in three pieces. This was one of the two 
obelisks brought by Augustus from Heliopolis. These four obelisks 
were raised under pope Sixtus V. during the years 1586-89. 

V. In the Piazza Navona; sometimes called the Pamphilian obelisk ; 
erected by Innocent X.,in 1651. Height 54 ft. 3 in. Has hierogly- 
phics, but not genuine ones, having been cut, by order of Domitian. 
Fountain round the base. 

VI. Minerveo della Minerva, erected by Bernini for Alexander VIL., 
in 1667. This obelisk, with singular bad taste, is placed on the back 
of a horrible elephant, the work of Bernini. Height about 17 ft. 
Hieroglyphics, 

VIL. Mahuteo della Rotonda, raised by order of Clement XI. in 
1711, in front of the Pantheon of Agrippa. Height 19 ft. 9 in. 
ci gad noel probably the pendant of No, 6: fountain round the 

ase. 

VIIL. Quirinale di Monte Cavallo, erected by Antinori for Pius VI., 
in 1786. Height 47 ft. 8 in. No hieroglyphics; appears broken in two 
or three places. 

IX. Sallustiario della Triniti di Monte, erected by Antinori for 
Pius VL, in 1789, Height about 43 ft. 6 in. Hieroglyphics. 

X. Campense di Monte Citorio; erected by Antinori for Pius VI., in 
1792. Height 71 ft. 6 in. Hieroglyphics. 

XI. Aureliano della Passeggiata, on the Monte Pincio, erected for 
Pius VIL., in 1822. Heightabout30ft. Hieroglyphics. This is called 
by Zoéga the Barberini obelisk, of which he says, “Hic e Romanis 
obeliscis adhuc cognitis solus expectat sospitatorem.” 

XII. Private obelisk erected in 1817 on the Ceelian Hill, in the 
gardens of the Villa Mattei; hardly worth mentioning. It is a small 
fragment of a real obelisk mounted on a piece of modern granite. 


| 


| 


Cleopatra’s Necdle, 


Of the two obelisks which Pliny mentions (‘ Hist. Nat.,’ xxxvi. 9) as 
standing in front of a temple at Alexandria, only one-is now standing, 
Like most of themonuments of Lower Egypt, it bears thename of the great 
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Rameses II. The annexed cut (ool. 10)of this obelisk, popularly known | Much ise has been expressed by writers that the 
an Cleopatra's needle, will serve t0 thoy the vy om atihas should have boen able to quarry, removeanl sateen oe erpians 
monuments with its pedestal, as the cut of Luxor obelisks illus- te. But the were a a 4 whose culture in the arts 
ir origi . i i i be Se spline roc) geen Aryl rl. | 
Alexandrian obelisk :—Width of one base of shaft, 8 ft. 2 in.; width | experience working, large masses : 
same face of the obelisk at base of the pyramidion, 5 ft. 2 in. ; width were familiar with © Principles of mechanics, and mechanical 
t base of shaft and base of pyramidion, 7 ft. 8°7 in., and contrivances ; and an almost unlimited command of human 
; height of shaft to base of pyramidion, 60 ft. | labour. An exam of Sir J, G. Wilkinson's ‘ Ancient pa aes 
yramidion, 6 ft. 68 in,; whole height of shaft, | the Egyptians’ would remove the difficulty, if we did not see by the 
» of pedestal and plinthe, 12 ft, ; swrigg Sey entire | examples afforded by a much less Perm pects, the modes 
supports a little over 79 feet. corres- | who by the simplest means first quarried and removed and 
obelisk lies on the ground. This one was some time ago pre- | to its position the vast ft pellent wold ae 
to the British government, but it was found to be so much | in 1805, that with sufficient patient well-directed labour such are 
a8 not to be worth the cost of removal. accomplished with comparative ease. As to the removal of the 
largest Egyptian obelisk hitherto brought over to this country | obelisks—the proceedings of Belzoni, of the French in removing the 
which was removed from the island of Philw by Belzoni, at the | Luxor obelisk, and i toeey S those of La at Nineveh, are still 
W. Bankes, Esq., and which is now erected at the family seat, | more to the point. For descriptions of the methods adopted, it will 
near Weymouth, Dorsetshire, It isa monolith of red | be enough to refer to the authorities named below. ‘ 
granite, 22 ft. 1 in. in length, and its larger end, or base, 2 ft, _,Asyrian Obelisks. —Among the remarkable discoveries made on the 
2 juare, the other end being 1 ft. 53 in. It has a peculiar interest site or in the vicinity of Tink eect tae Loe at ne oe ae 
with ists, from a Greek inscription on its pedestal having | monoliths resembling obelisks is not the least interesting, 
enabled i n to determine the names of Cleopatra and Ptolemy, | the British Museum is the most im t. It is a block of coarse 
“to extend the alphabet, and to lay the foundation for the future black marble, 6.ft. 6 in. high, 2 ft, at the bottom, and 1 ft. 6 in, 
deci t andinte: tion of thehi lyphics.” [Htzrooiyrutes,] | at top—where in the Egyptian obelisk the pyramidion would commence. 
© two small obelisks in the British useum are also very inte- inthe pyranidion of an Reypicn cates Sears a alates 
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resting for their inscriptions, which are admirably executed. We | in the pyramidion of an ohglisk, three steps, — 

its Ola of Gham ca lintentices of the ie oe: Ws the termination being flat ; . Fergusson su this top to bea 
model of an Assyrian temple. As in the obelisk, the sides of 
the shaft are narrower than the front and As a work of art, 
it is, both in design and execution, far inferior to 


the 
eh 
of the sides ve 4 ‘ 
Assyria receiving tribute from various conquered nations, consisting of 
prisoners, rare animals, vases, and other costly articles; and above, 
between, and below these are, in 210 lines of an inscription in 
cuneiform characters, which, as deci _ S 


: 
i 
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With a mone uree, not ierogiyphice, on the ; ie 
with a round-topped grin lear Payrent past ie oes 
seri to poranevus 
with a stone inscribed in rude Greek and, as Mr. Salt conjectures, 
i oe characters, of about the year a.p. pr «Laie I 

(Wilkinson, Ancient Egyptians ; Egyptian Antiquities, in . a 
Ent. Knowledge ;’ Hamilton, Aigyptiaca ; Zoéga, De usu et e 
Obeliscorum ; Rossellini, Monwmenti dell’ Egitto ; and the great of 
the French government on Egypt; Layard, Nineveh ; Bonomi, Nineveh 
and its Palaces.) 

OBESITY is an excessive accumulation of fat in various parts of 
body. It is not possible to define the boundary beyond which 
fat in the a degrone ohne cxcasssive, for persons possessing it in 
taost varied degrees enjoy equally good health, the same person 
may at different times possess nore or less without any in; to his 
| comfort. According to the calculations of Dr. Lankester (f 
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persons. 
The chief accumulations of fat take place beneath the muscles, in 
the omentum and mesentery, about the heart, on the chest, and under 
the chin. In all these parts a certain quantity of fat naturally 
and here therefore its amount is merely increased; but in cases 


The accumulation of fat in the produces a variety of effects, 
SS apeek the animals are in the best style of Egyptian hieroglyphic It is generally accompanied with an in ition ab cturticasnan this 
art. ey are of green basalt, and about eight feet in height, but as at last so far vents the growth of muscular tissue that stout persons 
will be seen have been much broken. become exaeotingly feeble. This is also true of horses and oxen, which — 
The obelisk rernoved by the French from before the propylea of the | lose their capacity to labour as they become fat. Another evil 
temple of Luxor is the smaller of the two shown in situ in the cut attendant upon fatness is that the heart being taxed in pro: to 
above (col. 9). It now stands in the centre of the Place de la Concorde, | the increased size of the body, becomes enfeeblod, and local con- 
where it was fixed in 1836. gestions and irregularities of the circulation are frequently the result, 
Before the cathedral of Catania, in Sicily, is a small obelisk, placed | A proper expansion of the chest, and a free action of the abdominal 
on the back of an elephant; and there is one at Arles (see the cut | muscles age also prevented, which lead to shortness of breath on 
under the article Aus, in Goo, Dyv.), but these are not really | exertion. Although persons may be stout and live toa old 
though frequently 20 described. In the At Meidan, in Con- age, yet their path is beset with , and their chances of are 
is an about 50 feet high, which is said to have been not 80 great as amongst persons th a normal {quantity of adipose 
erected by the emperor Theodosius. : tissue, 


‘OBSERVATION AND EXPERIMENT.‘ 4 


- OBJECT-GLASS, 
The causes of obesity are both natural and acquired. It is well 
known that among domesticated animals some have a greater 


wo 
tendency to accumulate fat than others, and such breeds are kept up 
for the purpose. In the same way there are human beings who 
exhibit the same tendency, and in the case of certain individuals the 


oo increased by diet. There can be no doubt that the 
‘ fi salle Aeabebaaeeensauierchy sugar, and fat—when taken 
in larger quantities than are required to maintain the heat of the 
body, are ed in developing the adipose tissue. Experiments on 
of animals have shown that in proportion as these sub- 
employed in the food do they become fat. Alcoholic 
when not taken to such an excess as to produce more 
have a tendency to produce fatness. They act in the 
by stimulating the digestive process, and in the next by 
ting that action of the oxygen of the air on the blood and tissues 
By which the carbonaceous foods are oxygenated and carved off in 
of carbonic acid. Sedentary and indolent habits also have a 
d produce fatness. As it is by active exertion that the 
3 Socan genes eis ae perp emma erent Ao a 
: or beagre ges carried away, so if this process be prevented by 
tissues go on developing, and this is frequently the case 
adipose tissue. Heat has also a tendency to develope obesity. 
Living in warm rooms, or in a warm climate, other things being equal, 
a tendency to produce fatness. 
i ity i of its own, a precipitate anxiety 
or prevent it is most earnestly to be deprecated. The 
vinegar to —— obesity is attended with great 
destroying the digestive power of the stomach. Per- 
Sere a EE diet, and without not only 
ing matters also flesh-forming matters in their food. In this 
heart soon breaks down for want of nourishment, and death 
in of ways from want of power in the central of 


also hard 
short is frequently attended 
The en treatment should be the gradual reduc- 
wi 
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oye can ape walking and mountaineering according to the weight 
sl gh eer made tye Generally the obese are 
state is perhaps connected with their 
of all patients they seem least able to make 
necessary discipline for their cure. If the per- 
implied in the sentence of “six months at the treadmill” 
a in their case, it would undoubtedly 
remedy. 
ECT-GLASS. The lens or system of lenses nearest the object 
or As explained under Eve-prece, its 
business is to form a correct of the object within the tube; 
from ical aberration, and should be 
achromatic. For the method of rendering it so we must refer to 
Micnoscorg, and for a due understanding of the defects, to ABrr- 
Ratio in optics, {AcHromatic; Lens; Licut.] 
- OBLATE, a term applied to a spheroid which is made by the 
revolution of an ellipse about the smaller of the two axes, 
OBLIQUE. This term is used as opposed to direct or right, and 
signifies whatever is riot direct or right. The word seldom appears, 
f as expressing that an angle is not a right angle, all other uses of 
almost obsolete 


- OBLIQUITY, a term used in to the le made 

by the ecliptic with the tor. The titude at which the 

sun ever appears is the obliquity of the ecliptic. [Sun; 
AXD Novration.] 

OBLONG, a word in common use, the same meaning as, 

and in our opinion preferable to, the mathematical term rectangular, 


Modern improvements have augmented the resources of the oboe by 
means of eleven keys, but only skilful performers can safely be trusted 
to produce the two or three highest notes ; and till very recently, », or 
even 0, above the staff, was considered the utmost practicable extent of 
the instrument. Oboes are now frequently made to go down to Bk, 
in which case they exceed the usual length, and have an additional 


key. 

The oboe has for centuries past been in use, and may be traced back 
to the reign of Edward III., in whose band oboes, under the denomi- 
nation of Wayghtes, were employed, Indeed our itinerant parish- 
musicians, the official precursors of what was once a merry season, 
retain the appellation of Waits, though they have long abandoned the 
instruments which conferred on them their title. 

Up to nearly the close of the last century, this instrument was only 
known, in most parts of Europe, by its French name, Hautbois, a word 
which in England has always been pronounced Hoboy ; and this pro- 
nunciation has been transferred to the Italian term, though the word 
oboe is now invariably adopted in writing. 

OBOLUS (éfo0Ads), was a Greek coin, both silver and brass. At 
Athens it was of silver, the sixth part of a drachma, and worth 
somewhat more than five farthings sterling. The Avginetan obolus is 
stated to have been heavier than the Athenian. It is generally 
supposed that ébolus and ébelos (6BoAds and dfeAds) were originally the 
same word differently pronounced, and that the coin obolus was first of 
iron or copper, in form like a spit, which the word also means, or a 
bar; that a handful made a drachme (5paxuh); and that the form was 
afterwards changed from an oblong to a round shape, but that though 
struck round, like other money, it continued to retain the ancient 
name. Others say that the obolus was originally so called from being 
stamped with the figure of a skewer or spit, or other sharp-pointed 
instrument. 

The Greeks had an hemi-obélion (jiwBsdArov), or semiobolus, and a 
triébolon (rpuBorov), or silver coin of three oboli, which was the 
common pay of the Dicaste ; the pay originally having been two oboli. 
Two oboli were placed in the mouth of a dead person, in order to 
enable him to pay for his passage over Styx. According to Lucian, 
Charon’s demand was only one obolus, (Aristoph., ‘ Frogs, 141; Lucian, 
‘ Catapl.,’ i, p. 643.) 

According to Suidas (dS0Ads), the Athenian obolus contained six 
chalei (xaAxoi), and the chalceus contained seven lepta (Aerrd). Other 
authorities say that the obol: tained eight chalei. [Numismatics. ] 

OBSERVANTS, or OBSERVANTINS. [Franorscans,] 

OBSERVATION AND EXPERIMENT. The first of these terms 
includes a portion of the second, inasmuch as every experiment 
is made with a view of observing the result, But e ppareas 
signifies more than observation, implying a disposition means 
of observation which it is in the power of the experimenter to make 
for himself, and which he actually did make for himself. If, for 
example, a person who observed the attraction of the magnet for the 
first time, dubious of the residence of the attracting power, were to 
move the magnet to another place, that he might see whether the 
attracted body would still move towards it, he would make an experi- 
ment. But if his magnet were the sun and the attracted body the 
earth, he could only wait the proper times for observing the motion of 
the latter with respect to the former, in order to establish the 
attraction. Thus astronomy, geology, meteorology, natural history, 
&e., are sciences of observation (that is, of nothing but cbnatiesionk . 
while mechanics, optics, electricity, &c., are sciences of experiment. 
In one sense geology and meteorology are partly sciences of experiment, 
since portions of the material subject-matters of these sciences may be 
submitted to preconcerted tests. It would, however, be more proper 
to consider mineralogy and aero-mechanics as the experimental sciences 
connected with these, than to class them as mixed sciences, 

To give an account of experiment would require us to explain the 
methods of every science which proceeds upon it: to give a detailed 
account of observation, we should need the description of all the means 
or instruments by which our senses are assisted in the examination of 
phenomena. We shall here confine ourselves to a short sketch of the 
errors which render observations discordant, and — ae a final 
process of combination necessary in every case in which we cannot 
command results which agree with each other so well that the difference 
between them is im: ible to the senses. 

bribe an which is called observation is of two kinds ; in the first 
a simple individual fact is noted, in the second a magnitude is 
measured. The results of the first species are the proper subjects of 
inductive reasoning only; the results of the second, of inductive and 
mathematical reasoning, either or both. Individually, the first kind of 
observations are not necessarily subject to error; thus a zoologist 
observing the structure of a new animal might in every instance 
correctly note the resemblances which exist between it and other 
animals, and might refer it to its proper class in a manner which 
centuries of succeeding observation would not induce naturalists to 
disturb, Collectively, however, wrong inferences might be drawn 
from facts; thus results of classification which are true of all animals 
known up to one moment, and are therefore inferred to be always 
true, may be disturbed-in the next moment by the discovery of a 
new specimen, 

Observations of the mathematical character are of necessity erro- 
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neous from the imperfections of our senses. When a new insect is 
observed, it is soon seen, for instance, whether it has or has not 
wings, and the question once settled is finally settled. But when, say 
the specific gravity of a substance, at a given pressure and 
temperature, is meazured, fe is impossible to consider the question as 
settled at any time. Say that, under given circumstances, the specific 
got Sa 934 of that of air similarly circumstanced ; 

is is only an admission, at most, of its being somewhere between 
“9335 and “9345. And that which we call an exact measurement of a 
length may for one purpose mean within a hundredth of an inch, for 
another within a thousandth, and soon; but no person dreams of 
having attained absolute truth. This being well known, and every 
process used in observation being subject to error, it is the business of 
the observer to repeat observations many times, and to extract a result 
as hear to the truth as may be, from the mass of discordant materials 
which the repetition will furnish. 

The necessary errors of observation arise from the imperfection of 
our perceptions and of the instruments which we use, and also from 
hasty or otherwise incorrect conclusions. The subject requires the 
separation of these errors into three classes, which may be mixed up 
with one another in results, and may be mistaken for one another. We 
may call them fired, personal, and casual, 

Bya error we mean one which is inherent. in the instrument 
or method employed, so that it must exist, and, all other thin 
remaining the same, must have a given magnitude. Thus, if the axis 
of an equatorial (supposing such an instrument to be employed for 
absolute measurements) do not absolutely coincide with that of the 
heavens, the right ion and declination of a given star, measured 
when at a given distance from the meridian, must have a given error. 
It might be precisely the same in numerical effect, and would certainly 
produce an error of the same class if the observer used a wrong 
formula in the reduction of his observations. Thus, it would be 
perfectly possible to give to one observer an incorrect instrument 
and a correct formula, and to another a correct instrument and an 
incorrect formula, in such manner that their final results should 
coincide. 

Errors of this kind cannot be detected by multiplying similar obser- 
vations, since there can be no tendency to destroy error in the mere 
repetition of it. There are many modes of detecting fixed errors, and 
of allowing for them; but the only mode of avoiding them is by taking 
advantage of the construction of the instrument to use it for the same 
purpose under different circumstances, in such manner that measure- 
ments which are too large in one set of results must be as much too small 
in the other. If the same number of observations be contained in each 
set, this, as we shall presently see, is really a reduction of the fixed 
error to the class of casual ones; or rather, a destruction of the fixed 
error by the same process which gives the highest probability of 

the casual errors. 

All instruments must be more or less erroneous in every particular, 
In the science of observation, as now understood, and in any matter in 
which the utmost attainable exactness is requisite, the assumption of 

ection in an instrument, in any point whatsoever, is looked upon as 
nothing but the expression of the observer's unwillingness to take 
trouble. For even if ninety-nine successive days’ trials have shown 
that any particular error does not exist to any sensible amount, 
it is not conclusive against the observations of the hundredth day 
or by some new circumstance, necessary or accidental, in 
which the instrument has been placed in the intermediate time. 

By a personal error is meant one of the same character as a fixed 
error, but arising from the temperament or habits of the observer, 
and not from the instrument. Thus if A should, in noting the time 
of a phenomenon by the clock, have a tendency to accelerate the 
moment of its happening, and Ba similar tendency to retard it, the 
results of the two would differ by the sum of their personal 
errors. It has been discovered that two individuals, observing 
the same menon with the same species of instruments may 
differ sensibly (though but little) from each other; and this not 
once or twice, but nearly always, and in such a manner as to make 
the average of a set of observations of one observer differ from 
that of the other. For anything we can know to the contrary, 
this species of error may exist ’in every observer’; and its absolute 
quantity must be unknown until we can compare the observations 
of men subject to it with those of some other beings who are not. If 
indeed the personal error be purely casual, so that where one pérson 
measures too much, another measures as much too little, the average 
of the results of a large number of observers would give the truth or 
very near it. But should it be the case, which is not impossible, that 
all men are subject to an error of the same kind, some more and some 
less, namely, that all measure more or less too much, or else, that all 
measure more or less too little, the average above mentioned would 
give, not the truth, but the truth affected by the average error of all 
the observers. Nor would the results obtained ever enable us to dis- 
tinguish whether personal errors have a fixed ave or not; for 
suppose the fact observed to be that A, one time with another, mea- 
sures more than B; this may mean either of several things :—either A 
measures truly, and B too little; or B measures truly, and A too 
much ; or B measures too little, and A too much; or measure 
too little, but B more than A; or both measure too much, but A more 


than B, Now, if A and B were to observe together for a century, the 
mere comparison of their observations, though it would settle their 

average amount fof difference, would never enable us to give the least 

guess which of the p ing cases is the true one. If indeed we could 

convert the observer, as we have previously mentioned might generally 

be done with the instrument, into another observer with an error of 

the opposite kind, a true result, or one sensibly true, might be obtained. 

Suppose, for example, it is the observer's habit, in n the transit 

of a star over a fixed wire in the field of a telescope, to take the transit” 
too soon when the star comes in on the right side, and too late when 

on the left: consequently, by making a number of observations with 

an inverting telescope, and an equal number with one which does not 

invert, the average of both sets would be as likely to give a true result 

as if neither error had existed. (Equation, Personat.] 

All the errors which le, though called errors because they give 
a result which is not the one in to be obtained, yet are in fact 
the consequences of an actually existing state of things, and their laws 
can be determined by using the right means, or at least must be 
supposed to arise from natural causes measurable by experiment in the 
same manner as other consequences of existing relations. They are 
then really measures of phenomena, called errors simply because the 
effects of their causes are to be removed from the results. It is even 
possible that they might be made intentionally in a given form, with a 
View to prevent their occurrence in a more objectionable form. Thus, 
suppose an observer finds himself, in correcting discordant observations, 
apt to confound additions and subtractions, using one for the other: 
he will set his instrument intentionally wrong to an amount which 
casual discordances never reach, taking care, of course, to preserve 
means of correcting the intentional error with the rest; so that the 
requisite correction shall always be of one kind, additive or subtractive. 
Nevertheless this arrangement, as it should be called, would go by the 
name of an error, simply as being to have its effect afterwards destroyed. 

By casual errors, the only ones to which the name of errors can 
properly be given, are meaut those which are absolutely inexplicable, 
or of which the cause and tendency are equally unknown. They must 
be considered as equally likely to positive or negative; so in 
the long run the results which they give too great will be com: d 
by those which are too small, If this be not the case, that is, if there 
be a greater tendency to too much than to too little, there must be a 
reason for this phenomenon, and a law of action, which must be ht 
for and detected. Let us suppose this done, so that any result of a 
= observation, corrected for all discoverable sources of error, is in 
itself as likely to be too small as too great. 

If all the observations be equally good, the Mray, or average, is 
more likely to be true than anything else. This is even true with 
reference to fixed or personal errors which may remain, but which are 
totally unsuspected ; for there is an even chance of such errors acting 
in either way. In the article just cited is shown the way of finding, 
from the observations themselves, the probable error, as it is called, or 
that which there is an even chance of not exceeding; with references 
to further sources of information. This article [Mean], together with 
the general considerations in Propabrities, THEORY OF, and WrIGuT 
or OBSERVATIONS, will contain all we shall find it necessary to say on 
the subject. 

It might be supposed that the greater the number of observations, 
the less, in the same proportion, the probable error of the average ; 
but this is not true, since the probable error diminishes as the square 
root of the number of obseryations increases. Thus, suppose it to be 
well settled that twenty observations of a given observer will have an 
average of which it is an even chance that it does not err by (say) a 
unit ; then the same observer must make four times as many 0 
tions to get an average with an even chance of not more than half a 
unit of error; nine times for one-third of a unit, and so on. 

Those who neglect sound principles of observation are apt to over- 
rate the effect of may Oy! observations ; which, though considerable, 
does not, as we see in the above rule, keep pace with the number of 
observations. 

OBSERVATORIES, ASTRONOMICAL. We possess only an im- 
perfect knowledge respecting the institutions established in ancient 
times for the observation of the heavenly bodies. The observatory of 
Alexandria is alone famous in the history of Greek astronomy. It was 
there that the observations were first made, upon which astronomy as 
a science, in the true sense of the term, was bend founded. ith 
the revival of science in modern ten 14 the establishment of observa- 
tories was soon felt to be on ble to the progress of astronomy. 
The observatory of Tycho Brahé, erected in the island of Huena 
towards the close of the 16th century, under the auspices of Frederick 
III., king of Denmark, is memorable in the history of astronomy for — 
having supplied the facts which enabled Kepler to destroy the pe 3 
clical Jha viene of the planetary movements, and to substitute in its — 
stead the true th of elliptical motion. About the same time 
William, ve of Hesse Cassel, did good service to astronomy by 
the erection of an observatory, and the prosecution of a series of 
observations of the heavenly bodies. The lustre shed upon his 
country by the labours of Boe Brahé doubtless acted as a powerful 
incentive in stimulating the Danish sovereigns to patronise astronomy, 
We accordingly find that the earliest national benef of modern 
Europe wag established in Denmark, The observatory of Copenhagen 
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commenced in 1637, but it was not completed until the year 1656. 
first astronomer who was appointed to the direction of its labours 
was Longomontanus, the celebrated pupil of Tycho Brahé. 

In the latter part of the 17th century a great impulse was given to 
practical astronomy by the invention of the micrometer, and the appli- 
cation of telescopic sights to the observation of the heavenly bodies. 
a this period the observatories of Greenwich and Paris were 

r We proceed to give a brief sketch of the history of the 
former of these institutions, although as regards priority of establish- 
_ ment the Paris Observatory has the advantage by a few years. 

z Royal Observatory of Greenwich was established in the year 
675. The foundation stone of the building was laid on the 10th of 

August, and it was finished in less than twelvemonths afterwards. 
_ Flamsteed was appointed Astronomer Royal, with a salary of 1000. a-year. 
In the warrant of Charles II. for the payment of his salary, he is styled 

“ our Astronomical Observator ;” and he is directed “ forthwith to apply 
_ himself with the most exact care and dili to the rectifying the 


third volume contains a catalogue of 2935 stars, reduced to the begin- 
i the year 1689. 
second director of the Greenwich Observatory was the cele- 


his Srnpirwad tables, published in 1749. No other observations made 
by this astronomer during his directorship of the Greenwich Observa- 
tory have been published. The original records of his labours are 
_ deposited in the Royal Observatory in four small quarto volumes. 
Upon the recommendation of Francis Baily, a copy of these observa- 
tions was taken by order of the Lords Commissioners of the Admiralty, 
and to the Royal Astronomical Society in the year 1832. 
died on the 14th of January, 1742. 

succeeded in the office of Astronomer Royal by Bradley, 
rendered his name for ever illustrious by his di 


te till 
_ shortly before his deblinhed he dope The apes on : his labours 
were subsequent: i at expense © e University of 
’ Oxford in two folic volumes, the first volume in 1798, eiar tas 
ce of Dr. Hornsby, and the second in 1805, under the 


8 observations of the stars have been reduced and discussed 


anno 1755,deducta ex observationibus viri incomparabilis James Bradley, 
in 


Astronomica Grenovicensi per annos 1750-62 institutia.’ 


ision with those of the present 
Henceforward the observations made at Greenwich have been 
almost exclusively in all the more important investiga- 
tions of astronomy. Nor must we omit to state, it was during 
his career as Astronomer Royal that Bradley made the series of 
which resulted in his great discovery of the nutation of 


ey was Dr. Bliss, Savilian Professor of 
Geometry in the University of Oxford, who died in 1765. The next 
_ Astronomer was the famous Dr. Maskelyne. His observations 
embraced the tion of the positions of the sun, moon, and 
% one raty ogee ep out he etianed bo ities to 
lan throughout w! period of his career. elyne first 
Siemens tbe penstice of observing the teansit of a star at five 
vertical wires of the telescope. He was also the first who noted the 
transit of a star in terms of tenths of a second. His death occurred in 
_ the year 1811. The results of his observations have been published 
in folio volumes. 
Be: ogteietiony Pal lenis a to pee liitenenn 
aga ical astronomer, ing in year 1806 communi- 
cated a to the Society, in which he demonstrated that the 
brass of the Observatory had undergone a change of 
form since its erection in B 's time. It was doubtless this 
_ circumstance which induced Maskelyne to solicit from the Government 
_ the construction of a mural circle of six fect diameter by Troughton, a 
which was wien with ; but the instrument was not quite 
} at the time of his death. Soon after his accession to the office 
__ of Astronomer Royal, Pond commenced a series of observations with the 
‘mural circle, in the prosecution of which he evinced a high degree of 
ale He first introduced the practice of observing a star by direct 
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and reflected vision. The objects of his labours, besides the sun, moon, 
and planets, included also a considerable number of the stars. The 
observations in right ascension at the Royal Observatory, subsequently 
to the year 1816, were made with a new transit instrument of ten feet 
focal length, constructed by Troughton. In 1833, Pond published a 
catalogue of 1112 stars, which proved of great value to the practical 
astronomer. He retired from office in 1835, and died in the following 
year. 

Pond was succeeded by Mr. Airy, who still continues to hold the 
office of Astronomer Royal. He had been previously Plumian Professor 
of Astronomy in the University of Cambridge, and had also been 
Director of the Cambridge Observatory since the year 1828. While 
engaged in the latter capacity he set the example of reducing all his * 
observations as soon as they were made, a practice which has since 
been adopted at all public observatories. This eminent astronomer 
has signalised the period of his career at the Royal Observatory by 
numerous operations of great importance. Upon his recommendation, 
the Lords Commissioners of the Admiralty defrayed the expenses of 
reducing all the observations of the moon and planets made at Green- 
wich from 1750 to 1830. The results for the planets were published 
in 1846, in one quarto volume; those relating to the moon were given 
to the public in 1848, in two large quarto volumes. Several important 
catalogues of stars have emanated from the Royal Observatory during 
Mr. Airy’s directorship. [Astronomy.] In the instruments of the 
Observatory great improvements have also been effected. In 1847 an 
altitude and azimuth circle of a peculiar construction (termed an 
altazimuth) was erected, for the special purpose of making observa- 
tions of the moon out of the meridian. In 1851 a powerful transit 
circle was erected, and henceforward all observations, both of right 
ascension and polar distance, were made with the same instrument. 
In 1852, an instrument termed the reflex zenith tube was erected, 
the object of which is to make observations near the zenith, mainly for 
the purpose of determining the value of aberration. In 1858 the 
American method of recording transits of stars by electro-magnetism 
was introduced at Greenwich.. In 1859, observations were commenced 
with a magnificent equatorially mounted refractor of 12 inches aperture. 
It may be remarked, finally, in connection with this brief sketch of the 
Royal Observatory, that a great number of chronometers for the 
Admiralty are being constantly rated at the same establishment. 

The other public observatories of the British Isles are those of 
Oxford, Cambridge, Portsmouth, Durham, Liverpool, Edinburgh, 
Glasgow, Dublin, and Armagh. Of private observatories may be men- 
tioned the following :—The observatory of Mr. Bishop, Regent’s Park ; 
the observatory of Mr. Warren De La Rue, Cranford, Middlesex ; the 
observatory of Mr. Carrington, Redhill; the observatory of Mr. Whit- 
bread, at Cardington, in Bedfordshire ; the observatory of Dr. Lee, at 
Hartwell; the observatory of Lord Wrottesley, at Wrottesley Hall; 
the observatory of Mr. Lassell, at Bradstones, near Liverpool ; and the 
observatory of the Earl of Rosse, at Birr Castle, Ireland. 

The Royal Observatory of Paris was commenced in the year 1667, 
but was not completed until 1671. Its early history was illustrated 
by the labours of Dominique Cassini and Picard, M. Le Verrier, one 
of the independent discoverers of the planet Neptune, is the present 
director of that establishment. The only other public observatories 
of France are those of Marseille and Toulouse, : 

Perhaps no country in Europe is so richly endowed with public 
observatories as Germany. In the north of Germany we find the 
observatories of Berlin, Kénigsberg, Breslau, Bonn, Géttingen, Gotha, 
and Hamburg; in the south there are the observatories of Vienna 
and Munich. The observatory of Kénigsberg is celebrated for having 
been the scene of the labours of the illustrious Bessel. 

In Italy there are numerous public observatories, of which the most 
famous is the observatory of the Collegio Romano, Rome, directed by 
the distinguished astronomer, Professor Secchi. 

In Russia great efforts have been made during the present century 
to promote the cultivation of astronomy. The Imperial Observatory 
of owa, directed by the celebrated astronomer M. Struve, is perhaps 
the most magnificent institution that has ever been established for the 
advancement of practical astronony. There is also in Russia the 
observatory of Dorpat, directed by Professor Miidler ; and the obser- 
vatory of Moscow, of which Professor Schweizer is director, 

Observatories have been established throughout the other countries of 
Europe. A list of these establishments is given in the article Astronomy 

In the United States of America great pi has been made 
during the last quarter of a century, in the cultivation of practical 
astronomy, and a number of flourishing observatories are now in 
active operation, Of these the most celebrated are the National 
Observatory, Washington, and the Observatory of Harvard College, 
Cambridge, Massachusetts. 

OBTUSE, opposed to acute, is applied to an angle which is greater 
than one right angle and less than two. ; 

OCCULTATION. This word, which might serve todesign any 
eclipse of one heavenly body by another, and even the effect of cloud 
or fog, is particularly applied to the eclipse of a fixed star by the moon, 
It has been seen [Moon] that the spiral course of the moon’s real orbit 
must her at some time or other in the course of a revolution of 
the nodes (184 years) at or near to every star situated within about 5° 
of the ecliptic either way. There are consequently = ocoul- 
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tations of stars by the moon; such of which as can be made useful in 
Being he longitude are given yearly in fhe ‘ Nautical Almanac.’ 
if moon were (like the star) so distant that two spectators at 
nearly opposite points of the earth would not be sensibly removed from 
each other in space when their distance from each other was com 
with their common distance from the moon, then all observers, where- 
soever situated, would see the moon begin to hide a star at the same 
instant, They would all then be able to note by their different clocks 
the absolute instant of the same phenomenon; and [Lonarrups] their 
differences of clock-time at absolute instant would give their 
differences of longitude, But the proximity of the moon makes it 
that one observer (at A) may see no occultation at the time 
when such a phenomenon hw occurred to another (at B); and makes it 


certain that two observers cannot see the beginning of an occultation 
at the same instant of absolute time. Both therefore must deduce 
from their own observed times of commencement, and from their 
knowledge of the moon's place and motions, the times, at their several 
places, at which a spectator situated at the earth's centre would see the 
star touch the moon's limb; and this being done, they are in the same 

ition as if the moon had been too distant to require such a process. 
Te, in this work, we had given the details of astronomical calculations, 
we should not have separated that required in reducing an occultation 
to the earth's centre fom the similar case which occurs in an eclipse 
of the sun or a transit of Venus: the principles employed in all are 
identical, though the first process is rendered more simple than the 
second or third, by the very great distance of the star, which may be 
considered as marking the same point of the heavens atall places. For 
the value of observed occultations in finding the longitude, see the 
article LonciTupE. 

Here we might close this article, if it were not for a singular cir- 
cumstance which sometimes occurs ; and which cannot be traced either 
to the character of the telescope ar of the observer, of the 
weather during the observation, or of the particular star under occulta- 
tion. When the moon aopene the star, instead of an instant of 

contact, followed by disappearance of the star, the 

latter for a few seconds is frequently thrown upon the 

moon, as if it were the nearer body, and were going to 

cross the moon's surface,as Venus does that of the sun 

during a transit. While this is taking place, which 

sometimes lasts until the star has fairly left the moon's 

limb or border, the star preserves its light, though it 

frequently undergoes a change of colour. Aldebaran, 

whose natural colour is inclining to red, has been seen to present this 
on much more frequently than es panes star: but @ Tauri, 6! 

and @ Pleiadum, Spica Virginis, Regulus, y Libra, 132 Tauri, a! Cancri, 
49 Libre, A Aquarii, 249 Aquarii, 187 Sagittarii, y Tauri, p Leonis, p 
Geminorura, 3 Cancri, 3 Piscium, &c., have been seen more or less to 
come P  sootiape moon's limb. See a detailed list of quotations from 
the di t observers in a paper by Mr. South, On the Occultation 
of 3 Piscium the Moon,’ in the third volume of the ‘Memoirs of 
the Astro gone. It is to be noted that many of these 
did not bit the whole of the phenomenon, but made 


for some seconds upon the moon's limb, instead of 
immediately i 


The occultations of baran app 
and 1830, the Society just mentioned invited the particular attention 
of astronomers to The consequence was, a large number of 
communications from different parts of Europe, which are printed in 
the fourth volume of their Memoirs. Nothing can be more different 
than the results : some, now saw the phenomenon for the first time; 
others, who had seen it before, did not see it; some, who had never 
ween it before, continued unable to do so. Of six observers at the 
Royal Observatory, five distinctly saw the projection on the moon’s 
limb, and one mw it hang on the edge of the moon five or six seconds 
before it disappeared. Of three at the Observatory of Paris, two 

saw the projection, and one saw the star di instan- 

pry ieee Liss ager peas bes ey aha eee 2 ae 

majority saw the star either proj or hanging 

on the moon's edge. It is to be noted that thie phediomence hes been 

seen at the dark edge of the moon as well as at the enlightened. Its 
cause is matter of much diversity of opinion. 

The most recent explanation is due to Mr. 
1859 communicated a on the subject to the 


star 


ing again in the years 1829 


, who in the year 
oe Astronomical 
v 


Society, which is to found in the twenty-eighth volume of the 
Jo ered yrogpes by that body. Mr. Airy remarks, “that on the 
principles of the undulatory theory of light, the image in a telescope 


of luminous point, whether a star or a portion of the moon's 
Stlasttbantpdl ourfoes, in not a paint.” This is exemplified in the case of 
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the bright rings which surround the image of a star as seen ina 
aan Its lain also, for the same reason, that the of 
light produced bey the te of all the luminous points of the 


moon’s dise, is not a luminous image bounded by a sharp outline, at 
what we consider the geometrical outline of the i , but that the 
geometrical outline is fringed by a band of ill , produced 
the interlacing and superposition of all the systems of rings. Hence it 
follows that when, with a very fine telescope we see the moon's limb 
very sharply defined, and apparently surrounded by immediate 
eas, we do in reality see it erroneously, Mr. Airy conceives that 
during ordinary observations of the moon, the conviction that the 
outline of light ought to correspond to a aoe curve, may affect the 
visual organs so as to incapacitate them m. the fainter 
light beyond that curve ; but that in the excitement and intentness of 
observing an occultation, the state of the sensational organisation is 
probably much changed, and as the presumed time of the phenomenon’ 
comes nearer and nearer, the eye probably becomes more and more 
sensible to the faint diffused light, and the visible boundary of light 
extends further and further into the darkness. In numerous instances: 
when the boundary of the moon's light has swelled till it touches the 
star, it swells no further, and the star hangs on the moon's li 
According to Mr. Airy, it seems renin conceivable, that the mental 
contemplation of the relation of the positions of the moon and star 
which is implied in the phenomenon that is to be observed, may 
frequently so far act on the sensibilities, that when that relation 
(namely, contact) is once gained, the mental effort does not make the 
sense more acute than is necessary, and may even somewhat relax as 
the denser light of the moon reaches the star. This explanation, it 
will be seen, refers the phenomenon to the principle of the irradiation 
of light. 
OCCUPANCY. This term in English law signifi 


ion by any person of any thing which has no owner Mees / 
fol. 8,6 Tot the pee doctrine, as stated in Bracton, is deriv 
from the Jus Gentium of the Roman la' as explained in the 
‘Digest’ (lib. 41, tit. 1,8. 1, 3, 5, &e.). That use of the term which 
will be here explained has reference to the occupation of land. , 

An estate pur auter vie, or for the life of another person or persons, 
had formerly some peculiar qualities incident to it. Ifa man had an 
estate in land for his own life, such estate was of course determined by 
his death. But if he had an estate in land for the life of another 
person, and he or his assignee died before such person, the estate was 
not determined, and yet there was nobody to take it, inasmuch as it 
could not go to the heir, nor, being a freehold interest, to the executor 
or ini . Buch an estate belonged to the first person who 
could take possession of it, and he was entitled to hold it as general 
occupant till the expiration of the life for which it was origi 
granted. But if the original grant were to A and his heirs, for 
of B, and A died se the life of B, print prepa ope 
special occupant—that is, as a person desi; in the original grant. 
Sometimes tthe heir was said to take the estate as a descendible free- 
hold, though the estate is admitted not to be an estate of inheritance, 
and therefore not subject to courtesy or dower,—it not being perceived 
that to say an estate is not an estate of inheritance and yet is descend+ 
ible, is a contradiction, for descent implies an heir who takes as heir. 
Still it appears from Bracton (fol. 26 6, 62 4), that if lands were given 
to a man and his heirs for the life of another person, the heir could 
recover the land by an assise of mort d'ancestor, because the ancestor 
died seised as of fee, and a man could claim by an assise of mort 
d ancestor any land of which his ancestor was seised as of a fee (ut de 
feodo); and hence it has been concluded that the heir took not as 
special occupant, but that he took a descendible freehold. This subject 
of occupancy, general and special, is discussed at great length and with 
considerable acuteness by Vaughan, Justice, (Vaughan, Holden +, 
Smallbrooke.) 


of disposi 
after the time of Bracton; for it Bove inconsistent with the 
pancy as stated by Littleton, and also with the 
ented freehold interests in 
fore the Statutes of Wills passed in the 
reign of Henry VIII, But the Statutes of Wills were limited to 
estates in fee simple, and no power to devise estates auter vie 
existed at law before it was given by the Statute of Fra 
Since the passing of the Statute of Frauds (29 Car. IL. c. 3), general 


occupancy (with, perhaps, one exception, hereafter mentioned) has 


the 
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an estate auter vie by a will in writing, executed as therein men- 
Sonat eel at 
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the testator’s or intestate’s debts. By the 
recites “that doubts had arisen, where 
such estates, to whom the surplus of such 
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occupant thereof, of which no 
made eC ptiy Me the said Act (29 Car. II. 
as should not have been devised, should go, 


vie, and also for the 
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, tenant right, customary or copyhold, or of any other tenure, 
and whether the same shall be a corporeal or i 
are now devisable by a will in writing executed,in the manner prescribed 
by the statute of 1 Vic. c. 26, which repeals, among other clauses, that 
of the Statute of Frauds which relates to estates pur auter vie, and 
ion of 14 Geo. IT. c. 20. And if no disposition by 
estate pur auter vie of a freehold nature, the same 
in the of the heir, if it shall come to him by 
of oceu , a8 assets by descent, as in the case of free- 
land Sos sieiide 7d tad Ye ava taste dal be np dpedial oosupant 
estate pur auter vie, it shall go to the executor or administrator ; 
the same shall come to the executor or administrator either by 
Speers repent: O.om Yarn of et, bth, 24 shall be 
in his hands, and go and be applied and distributed in the 
ere mn evens mnete. oe She Sestotar cx inbeatate, This 
an of questions, some of which have been already 
which were of frequent occurrence, with respect to estates 
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Nations,’ iv., c. 6. 3 
OCCUPATIONS OF THE PEOPLE. [Cxxsvs.] 
OCEAN. 


- . OCHRE. tain impure oxides of iron, of a yellow, red, or brown 
 eolour, are employed as ts, under the name of ochres. They 
5 contain clay. 7 eg ems 


| t commonly called a quadrant, which, when 
Jon Hadley’s construction, is of the form of an oclant, or cighth part of 


a circle), a constellation of Lacaille, situated at the south pole, which it 
ot sega There are no stars of conspicuous brightness in this constel- 
tion. 

OCTAVE (Octavus, Lat.), in Music, the eighth note of the scale 
the most perfect of concords, whose ratio is 2:1, therefore the 
simplest of all the sounds, except the unison. The harmonics of 
the octave and unison agree invariably, a coincidence which occurs 
in no other interval, and these sounds have so close a resem- 
blance, that in combination they are hardly distinguishable the one 
from the other. The following are the properties, says Rousseau, 
which so singularly distinguish the octave from all other intervals :— 
The Octave embraces all the primitive sounds, that is to say, all the 
original tones and semitones. Hence, after having established a system 
or series of notes within the limits of an octave,if it be wished to 
extend this series it will be absolutely necessary to follow the same 
order in a second octave, in a third, or a fourth, &c., and no sound will 
be found in any of these but what is, as it were, a recurrence of some 
one in the first series. It is in virtue of this property in the Octave 
that the term Diapason was applied to it by the Greeks. [D1apason.] 

The Octave has also another remarkable property, the same writer 
observes, namely, that it may be doubled, tripled, and multiplied at 
pleasure, without changing its nature. This multiplication, however, 
is limited as relates to its effect on the ear, and an interval of eight 
octaves, for instance, would be scarcely, if at all, appreciable as such by 
the audi’ organ. A double Octave is less agreeable than a single 
one ; a triple Octave loses still more of its pleasing quality ; till, by 
oe the paca the relationship of the sounds becomes nearly 
un : 

OCTAVE FLUTE. [Fture. 

OCTOBER, in the year of Romulus, was strictly what its name 
implies, the eighth month. With us itis the tenth. Suetonius tells 
us that Domitian, who was born in this month, gave it his own name 
(Sueton., ‘ Domit.,’ c. 13); but it lasted during his life only (Plutarch, 
‘Num.,’ p. 72; Macrobii, ‘Saturnal.,’i.12). Antoninus Pius, in honour 
of his wife Faustina, called it “ Faustinus” (Julius Capitolinus, ¢. 10) ; 
and the flatterers of Commodus assigned to it one of their patron’s 
epithets, “ Invictus.” (lius Lamprid., ed. Lugd. Bat., 1671, ps. 507.) 
Our Anglo-Saxon ancestors gave it the name of Winter-fylleth, the 
winter full-moon, or winter-beginning, as they reckoned by winters not 
by years, They also called it teotha monath, the tenth month. (Bos- 
worth, ‘ Sax. Dict.’) 


OCTYL. [Capryiic Atconon; Capryl.] 
ocTy INE. Synonymous ta eaiorylonsdos, [Carryiic AL- 
couoL,! 
C.9H,,0, e / 
OCTYL-CUMINAMIDE ( N { C,,H,, An amide formed by 
H 


the action of chloride of cumyl upon octylamine. [AaupEs.] 
OCTYLENE. [Caprytic ALconon.]  . 
OCTYLIC ALCOHOL. [Carryzic ALconoL.] 
OCTYL-PHOSPHORIC ACID, When octylic alcohol is placed in 
contact with vitreous phosphoric acid, it forms an acid similar to 
ethyl-phosphoric acid, and to which the name octyl-phosphoric acid has 


been given. 

OCTY L-SULPHURIC ACID; Sulphoctylic acid. Synonymous with 
a”; lic acid. [Caprytic ALconot.] 

ULAR IMAGE. [Eys, in Nar. Hist, Drv.] 

OCULAR SPECTRA. [Accrpenrat Cotours.] 

ODE is derived from a Greek word, which signifies a song (#5), 
4o.5}), and a) to have been originally applied to any kind of poetry 
whi tp ria og Sp baie, Reve erg ied with music, The ode 
may be regarded as the foundation of lyric , and differs from 
eg poetry in delineating the poet's own thoughts and feelings, while 
the latter species of poetry details external circumstances and events. 
The most celebrated Greek and Roman odes are those of Pindar, Horace, 
and Anacreon. In English the best odes have perhaps been written by 
Dryden and Gray. For a further account of this species of poetry the 
reader is Seleered to Lyric Porrry. 


ODIN. [Scanprvavian Myruotoey.] 
ODO ER (from 63¢s, a road, and wérpoy, a measure) is an instru- 
ment used for measuring the distances passed over in travelling, and is 


very nearly the same as that which is called a pedometer : the latter is 
carried in the pocket of a person on foot or on horseback, and the 
former is attached to acarriage. Grayson’s odometer is a box containing 
a train of wheel-work, and is attached to one side of a carriage above the 
axle. There are two dials, one for the driver and the passengers, the 
other for the proprietor : the object of the apparatus being to record 
the distance run, as a check upon the honesty of the driver of any 
hired vehicle. The apparatus belongs to one of the classes or groups 
described under NumBertve Macuiyes. 

ODORINE, [Ptcoxtye.} 

(ECUMENICAL COUNCILS. [Counci, or tHe Cauron.] 

CGENANTHIC ACID (HO,C,,H,,0,). This acid, in combination 
with oxide of ethyl forming enanthic ether (C,H,O,C,,H,,0,), is found 
in grape wine, and gives to that liquid its characteristic odour. The 
ether Ts obtained on distilling wine itself, or wine lees with water; it is 
then decomposed with caustic potash, and the cnanthate of potash 
distilled with sulphuric acid, when cnanthic acid passes over, and 
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aes ea, See ae splits orepyetloonadhed 
into water and anhydrous ; poser ~ gba ana re- 
sembles pelargonic acid. M. Fischer has just (15 geet ee 
belief that the so-called ananthic acid is merely a mixture of capric 
and acids, 


«e OL, enanthylic aldehyd, or hydride of enanthyl (C,.H,, 


0,=C,,H,.0.,H). This substance forms about ten per cent of the 
oot of the We distillation of castor ofl. It may be purified 
by agitation with beryta water and re-distillation, and finally obtained 


over chloride of calcium, 
is a colourless liquid, of sp. gr, 08271 at 63° Fahr. Its 
> arp Laerged is 312° Fahr., apd vapour density 4°17. It has a penetra- 
r, and at first eweet, but afterwards acrid taste. It is soluble 
aleohol or ether, but very slightly so in water. It forms a crystal- 
line compound with bisulphite of and is converted into cenanthylic 
neid by nitric acid, chromic acid, or even by exposure to air. 

Metenanthol is a crystalline body, isomeric with mnanthol. It is 
produced when cnanthol at 32° Fahr. is mixed with nitric acid at the 
same temperature, and the whole set aside for twenty-four hours, 

Hydride of trichlorananthyl (C,,H,,C1,0,) is a heavy oily fluid, re- 
sulting from the action of ine upon cenanthol. 

(ENANTHYLAMIDE, [(Exanrayiic Actp, 

(ENANTHYLIC ACID (HO,C,,H,,0,). This acid is a’ frequent 
product of the oxidation of matters by nitric acid. It is most 
conveniently prepared by heating castor oil with twice its bulk of nitric 
acid ; red fumes are evolved in great abundance at first, but afterwards 
more moderately, until, at the end of a few hours, the action is com- 
plete, and the acid then rises to the surface as an oily layer. It may be 
rectified with water, and finally dried over anhydrous phosphoric 
acid. 


acid is a colourless, ie ae oil, of agreeable aromatic 
odour and acrid taste. It is only slightly soluble in water, but readily 
so in loool, ether, o nitro acid It boils at 298° Fahr., and may be 


distilled, but suffers partial decomposition mine: Bee operation. It 
wii 


does not become solid at 0°, Ignited, it burns a clear tion-smoky 
flame. 
The enanthylates are easily formed by dissolving carbonates in conan- 


thylic acid. The potash salt does not crystallise, but furnishes anhy- 
drous cnanthylic acid (C,,H,,0,,,C,,H,,0,,) on distilling with oxy- 
chloride of phosphorus. bnanthylate of copper crystallises in beautiful 
green needles, soluble in alcohol, and slightly so in water. Cnanthylate 
of baryta (BaO,C,,H,,0,) occurs in lamellar Enanthylate of 
ethyl, or aenanthylic ether, contains (C,H,0,C, 0,). 

CEnanthylamide (NHA(C4H,,0,)) is produ by the reaction of 
Peni fe homes ame am t crystallises from alcohol in little 


NANTHYLO-BENZOIC ANHYDRIDE (§j"0s 0,). [As- 
uY 1's: “6. 
(EN ANTHYLO.CUMINIC ANHYDRIDE. [Axnyprrpes, Cumino- 


ananthylic, 

OTHYL. Synonymous with acetyl. In addition to the compounds 
of this negative radical alluded to under AceTyL, it may be nine’ men- 
tioned that bromal is as a compound of othyl; its composi- 
tion is to that of chloral, the chlorine of the latter being 


= by » The following is a list of other compounds of 
y' 


Hydride of othyl or aldehyde . . O40 } 
Aldehydide of ammonium . , Colas } 
NH, 


Potavsiumalichyde, . . , ac See} 
OTHYL, HYDRIDE OF. ae 
OFFERINGS, OBLATIONS, and OBVENTIONS, are not only 
those small customary sums paid at Easter, but also the 
payments for marriages, christenings, churchings, and burials. By 
& 3 Ed. VI. ©. 13, * all ms which by the laws and customs ought 
or pay their offerings, shall yearly well and truly content and 


of the parishes where they, shall dwell’ or abide; and that at 
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were Christmas, Easter, Whiteuntide, and the feast of the dedication 
It is directed by the rubric, at the end of the 
Service, that “yearly at Easter, every parishioner shall 
th the parson, vicar, or curate, or his or their deputy or 
and pay to them or him all ecclesiastical duties accustomably 


deputies, 
duc then at that time to be paid.” Easter offerings are due of common 
as well as 
wards 


every person in the family of rage tal age and upwards, But 
oy Gants the sum may be more, London 4d, a-head is usually 


plaimed, 
~ Surplice-fece are payable for marriage, whether by banns or 


licence ; and for every funeral, ch or christening, according to 
dhe aunsoed 6t-4ha pase are claimed on the death of each 
person in a parish, according to value of property left, but not to a 


greater amount than 10s, 
(Burn, Ecclesiastical Law; Blackst., Comm., Mr. Kerr's ed. vol. iii., 


©. 7.) 
OFFICE FOUND. By the common law of England, where the 
crown is entitled, upon the occurrence of certain events, to take 


 inegnay Bethea cag 7 reviously belonging to a sub- 
ect, the facts upon which the righ rep Aas must be first ascertained 
ce, 


rsons specially commissioned for the purpose, 
tained by a jury of an indeterminate number, but consisting 


usually, — 
though not necessarily, of twelve men. Such inquests were much more 


uent before the abolition of military, tenures, when inquisitions 
sad sarton ‘outa Sdiaath upon the death of any of the tenants of 
the crown, to inquire of what lands ° and of other 


he di 

matters tending to establish the right 

pertyof the dosed (Jury. Fen an aquisition of this kind has 
said to be an 


executed and returned, it is 
where treasure has been discovered under circumstances w! 


upon poy par * is —— 
the land is gen in to some person or 
make out the most Feo clan to it. center: 
jury upon a coroner's inquest, ing a person to have ut 
‘5a be, ts am olive foul; ites Wield Wea tigy Geec aon 
possession of the of the deceased. 
OFFICE, HOLY (Sanctum Oficium). Msi sigon 

i the of an 


OFFSETS are lines drawn to chord are, or 
the lo: base of an , from points in the are, or 
ae el eee 


corners of the polygon. 

between the chord and are can be found with sufficient nearness. We 
mention this well-known term of ing to direct attention to the 
article QuapratuRES, Merxop or, which contains the set of successive 
approximations of which the surveyor’s process is the first and rudest 


weer, COLOURS. ge Hovssr.] 

OIL OF TURPENTINE. [Turrentrive.] 

OIL OF VITRIOL. [Svrrxur; Sulphuric Acid.) 

OIL PAINTING. [Parytixa.] . 

OILS, MANUFA RE OF. The manufacture of animal — 
such as that of the whale, is simple. The blubber, or fat from 
the oil is procured, is usually cut into small pieces and packed in casks 
soon after it is taken from the whale; it is then brought home in a 
Balk et Mite, sunt 36 eauptied Into'a Iaias wees 
capable of holding several tons, From this teapreethyeglicantem 
fat is conducted, after settling for a few hours, into a copper 
in which the separation of the fluid from the solid portions of the 
blubber is completed by the application of heat. the boiler the 
oil flows through a kind of flter of brushwood, which detains the 
aged impurities, into coolers, from which, when quite cold, it Rs 

drawn off into casks. Various chemical are 
purifying whale oil and diminishing its unpleasant smell. The quantity 
of oil obtained is about four-fifths that.of the blubber used. In the 

blubber on’ board 

the —— vessels, and to bring home the oil in the 


but the substance becomes, from ppl cd inflammability, a source of 
some ships 
out whatever oil may remain 


cylinder, between which and the blubber is laid a mattress of wicker- 
work, to prevent the blubber from choking up the holes. ‘This press 
is the invention of Mr, John Blythe, of Limehouse. . 
Olive oil differs from most vegetable e oils in being extracted 
from the soft fleshy pericarp; whereas such oils are 
dusted AAR tee va tivation Ins the nekyubonthond at 
iu very ru inery. e neighbo yin 
Provence, the first and finest oil is obtained by crushing the olives in 
a kind of mill, in which the crushing-stones are so mounted as not to 
break the stones of the fruit, but simply to crush the 
thus bruised is put into cabas, or bags made of 


~F 
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coarse canvas, which are piled or laid upon one another to the number 
of about a score, and exposed to | compression in a screw-press ; 
the oil which flows from the cabas, which is the pure virgin oil, is 
conducted by channels into casks or stone cisterns partly filled with 
water, on the surface of which it floats so that it may,be readily col- 
lected by skimming. When the oil ceases to flow, the mass of pulp is 
taken out of the bags, mixed with boiling water, and treated as before, 
but with an increase of pressure. The second quality of oil thus 
procured is quite fit for table use when fresh, but is apt to become 
rancid by keeping. After skimming off the oil which accumulates on 
the surface, the subjacent water still retains a good deal of oil, by the 
intervention of the mucilage ; but after long repose in a large cistern 
the oil and water separate, and the water may be drawn off from 
below. This oil, however, is of very inferior quality, and can only be 
used for factory purposes. A still coarser kind of oil is finally procured 
by crushing the mare, or solid residue, in a mill, so as to break the 
stones, boiling it with water, and re-pressing it. All the oil must be 
jined by keeping in clean tuns, in an apartment heated to at least 60° 
Fahr., for twenty days; after which it is run off into strong casks, 
cooled in a cellar, and then sent into the market, 

Olive oil is refined, for the use of watchmakers, in the following 
way. Intoa bottle or phial containing the oil, a slip of sheet-lead is 
immersed, and the bottle is placed at a window, where it may receive 
the rays of the sun. The oil by degrees gets covered with a curdy 
mass, which after some time settles to the bottom, while itself becomes 
limpid and colourless. As soon as the lead ceases to separate any 
. of that white substance, the oil is decanted off into another phial 


use, 

Passing over the processes of manufacture of many kinds of oil of 
less importance, we proceed to take linseed-oil, or the oil extracted 
from the seeds of the flax-plant, as an illustration of the manufacture 
of oil from seeds. “Linseed, rape-seed, poppy-seeds, aud other 
oleiferous seeds were,” Dr. Ure observes, “formerly treated for the 
extraction of their oil, by pounding in hard wooden mortars with 
pestles shod with iron in motion by cams driven by a shaft turned 
with horse or water-power; then the triturated seed was put into 
woollen bags, which were wrapped up in hair-cloths, and squeezed 
between upright wedges in press-boxes, by the impulsion of vertical 
rams driven by a cam mechanism.” In the best mills on the old 
construction, he adds, the cakes of aon = ee geared = aie 
wedge-pressure were ground anew upon the of an edge-mill, an 
subjected to a second pressure, with the aid of heat. “These mortars 
and presses,” he states, “ constitute what are called Dutch mills: they 
are still in very general use both in this country and on the Continent, 
and are by Many persons supposed to be preferable to the hydraulic 


Owing to the extreme hardness and smoothness of the seeds of flax 
and hemp, and to the circumstance that the fragments of their shells, 
however broken, form minute concavities which will retain the oil 
unless a greater pressure be applied than could be given by an ordinary 
serew-press, the presses employed for extracting oil from such seeds 
differ materially from those used in crushing olives and other com- 
paratively soft oleaginous substances, Hence it is that the wedge- 
press and Bramah’s hydraulic press have been introduced for the 
purpose. Of these two powerful machines some manufacturers 
prefer the former, believing that the same degree of pressure is more 
efficient when imparted by means of sudden impulses or blows upon 
the end of a wedge, than when it is applied gradually and steadily as 
in the hydraulic press. In the wedge-press, of which there are many 
varieties, the crushed seeds are put into bags of hair-cloth or some 
similar material, and these bags are then placed between plates of iron 
united together like the covers of a book, or between boards or blocks 
of wood, within a very strong and massive framework. The small end 
of a wedge is then introduced in such a way between the plates or 
boards that, when it is driven down by the blows of a ram or pestle, 
it may compress the bags with enormous force. The driving of the 
wedges is continued until they are so tight that the pestle rebounds 
from them three times, when they are ju to be sufficiently driven. 
The use of the hydraulic press instead of this apparatus needs no 
_ minute explanation. Some of these act horizontally, the bags being, 
as in the wedge-press, placed vertically, and separated from one another 
by cast-iron plates; but in others the bags are piled upon one another 
in cast-iron cases, and placed in a vertical press, The seed is put into 
bags of flannel or of horsehair. Among other advantages it is stated 
that the hydraulic or hydrostatic press requires less space than a 
stamping-mill which could do the same work, and that the hairs and 
bags are found to last longer with it than with the old machine. 

A mode much adopted in this country, of obtaining linseed oil, we 
shall now describe. As the hardness and smoothness of the seed gives 
it a to slide away unbroken under the rolling action of 
the millstones by which they are ground, it is desirable, before taking 
it to the grinding-mill, to bruise or crush the seed by causing it to fall 
from a hopper between two iron crushing-rollers, placed side by side, 
and capable of being pressed inst each other with any determinate 

degree of force; but the use of such rollers is by no means universal, 
the seeds being, in many cases, submitted to the grinding-mill without 


Hy “ akon preparation. This mill, which is sometimes called an edge- 
: consists 


of a pair of stones, technically called running-stones, or 


a 


runners, usually made of granite, resembling grindstones in shape, and 
from five to seven feet or upwards in diameter, so mounted as to roll 
round in a circular path of small diameter upon a solid horizontal bed 
of stone oriron laid beneath them. These stones, which roll round 
the bed from thirty to thirty-six times in a minute, are sometimes 
hooped with iron, though many prefer the rough surface of the granite, 
which may be re-dressed with a hammer as often as is needful, They 
grind the seed partly by their weight, which often amounts to three 
tons each, and partly by the peculiar rubbing motion which arises 
from the circumstance that the outer edge of the stone has to perform 
a larger circuit than the inner, although the two must of course revolve 
round the axle at one and the same speed. The action is therefore 
similar to that of acone when forced to roll onward in a straight 
path. The two running-stones are mounted on the same horizontal 
axis, but at rather different distances from the central vertical shaft or 
axis round which they roll, so that they do not follow one another in 
precisely the same path on the bed of this mill. The bed is surrounded 
by a rim which prevents the seeds from being scattered; and the 
revolving framework in which the running-stones are mounted carries 
also two rakes or sweeps, which collect and lay the seeds in a ridge 
along the circular path of the runners, By this means the seeds are 
reduced, by the partial expression of the oil, to a pasty mass, from 
which a limited quantity of very fine cold-drawn oil may be obtained 
by the simple action of the press, 

We have hitherto spoken only of the extraction of the finest oil, 
without heat, The application of heat before pressing is however 
necessary for obtaining the principal supply of oil. The precise order 
of the several operations, as well as the nature of the machinery 
employed, differs in different manufactories. In some establishments 
the oil-cakes, or solid contents of the bags, which remain after the 
first cold pressing, are taken out of the bags, broken to pieces, and put 
into mortars to be pounded by pestles worked by machinery. There 
the paste is again broken down, and the parenchyma of the seed 
reduced to a fine meal; thus free egress is allowed to the oil from every 
vesicle in which it is contained; but it is now rendered much more 
clammy by the forcible mixture of the mucilage, and even of the fine 
parts of the meal. Whensutfficiently heated it is removed to a chauffer, 
or circular copper-pan ; in which, while it is kept continually stirred by 
machinery, it is heated to about the temperature of melting bees-wax, 
either by a charcoal fire, or according to a more recent practice, by 
steam. It is then, while hot, put into the bags and subjected to a 
second pressing ; and in some cases the like operations are repeated a 
third time, by which a further quantity of oil, but of inferior quality, 
is produced. Sometimes the produce of oil is increased by mixing a 
little water with the paste; but this practice is. considered to impair 
the quality of the oil. The oil-cakes which remain after the last 
process are used as food for cattle, and for various other agricultural 
purposes; but of course the cakes vary greatly in richness according to 
the degree in which they have been divested of oil. There are small 
mills in Holland which have no other employment than extracting oil 
from the cakes which they purchase from the French and Brabanters, 


Fig. 1.—Linseed Crushing, 
after passing the process of their mills: a clear indication of the 
superiority of the Dutch practice over that of their neighbours. In 
some of the Dutch mills, the produce is increased by the application of 
moderate heat during the grinding process, by enclosing a little 
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furnace in the bed upon which the runaing-stones roll; but the utmost | ment he stated to be that of Blundell's double hydrostatic press, with 
care ix necessary to prevent the heat from becoming|too considerable, | two presses and two pumps, all connected by hydraulic tubing, The 


Fig. 3.—Bags of Linseod in the Hydraulic Press, 


aa it causes the oil to dissolve too much of the fermentable substance 
of the sced,and exposes it to the risk of soon growing very rancid. 
When the seed is very dry the process of grinding may be facilitated 
by [the addition of a little water. The oil produced by the above 
process needs little further attention. If left in a cistern, as it is by 
the Dutch manufacturers, the parenchymatous part, which inevitably 
passes away with the oil in some degree in the operation of pressing, 
will gradually subside, and the oil may be drawn off at various levels, 
of different degrees of purity ; the bottom being at length removed to 
a deep and narrow cistern, where it should be left a considerable time 
or the dregs to subside. 

The annexed cuts represent three stages in the process of obtaining 
linseed oil by the hydraulic press; namely, the crushing of the seeds 
between edge-rollers; the falling of the seeds into bags after grinding ; 
and the piling of the bags in the hydraulic press. 

Mr. Samuelson, in a paper read before the Society of Mechanical 
—enems, in 1858, entered fully into the respective merits of the 

modes of expressing linseed oil, The latest and best arrange- 


larger pump is weighted to 740 Ibs. per square inch pressure; the 
smaller to 55401b. Each press works four bags of seed at once. A 
pressure of 40 tons is brought to bear on the seed in the first instance; 
and this is succeeded by one of 300 tons. Each press produces 36 owt. 
of oil cake per day of 11 hours, and 14 cwt. of oil, It is a curious 
feature in this new form of hydraulic press, that it is worked with 
limpid oil instead of with water. Mr, Samuelson stated that there are 
now more than one million quarters of linseed pressed for oil annually 
in England ; that two-thirds of the whole trade is centred at Hull; 
and that the produce comes out as about 144,000 tons of oil-cake and 
56,000 tons of linseed oil, 

Linseed oil is used principally as a vehicle for mixing oil-colours for 
painting, but it is also valuable in several branches of manufacturing 
industry, and, in a refined or purified state in some medicinal prepara- 
tions. Being a fat or unctuous oil, it is slow in drying, and as this is a 
great inconvenience for some 1 mag in painting, it is sometimes 
converted into drying oil by boiling it with sugar of lead, white ; 
vitriol, red lead, or other substances which possess similar properties, = 
The common kinds of drying oil are generally known by the name of 
boiled vil, ] 

The trade in lard oil in America is so remarkable, in its originand 
its nature, as to deserve a few lines of notice. When the British com- 
missioners were at the New York Exhibition in 1853, they obtained ~ 
information, among other things, concerning what in America is called 
hog industry. About the year 1830, farmers in the central states, 
especially Ohio, unprovided with cheap means of sending their produce 
to market (for there were no railways in those days), hit w the _ 
plan of converting their corn into living meat, which could “walk — 
itself off to market,”—in other words, fattening hogs. The trade grew 
year by year; until at length the city of Cincinnati soon became the ‘ 
centre of vast operations.. The farmers in the country districts rear 
hogs, from 100 to 1000 on each farm. Drovers or jobbers come and 
purchase them, and drive them to Cincinnati, where they sell them to 
capitalists. These capitalists engage the services of killers, salters, — 
curers, and packers, who keep large establishments in and near the — 
city. The hogs, when still in the farmers’ hands, are allowed toroam 
about in the woods, and feed themselves on acorns and beech-mast; y 
but when the time for sale is approaching, they are called in, and = 
fattened with an abundance of corn. Their average age at the time of == 
sale is about 15 months, and average weight 200lbs. When me | i 
arrive at the killing establishments, they are driven up an inclined : 
plane to the upper floor or story, where they are penned for a short 1 
time. They next descend to the killing-room, where a poleaxe anda 
knife speedily end their existence, The dead bodies are at once thrown 
into a huge scalding tank, where the heat of hot water brings the 
outer skin toa state fit for subsequent operations. They are quickly 
passed to another room, where all refuse, from within and without the 
animal, is removed. All this is the work of the killers, who find a 
useful market for everything—skin, bristles, fat, intestines, blood, 
hoofs, &c,: nothing is wasted. In 1852 there were ten vast slaughter- _ 
ing establishments in Cincinnati, at which no less than 400,000 hogs, __ 
weighing 80,000,000 lbs., were slaughtered in twelve months, From 
the slaughterers, the carcases go to the curers and packers. Here the 
hogs are cut up into joints with surprising rapidity. Two men, the 
commissioners say, will cut up 850 hogs in a day of 13 hours, with — 
two other men to carry and lift the carcases, and a fifth to trim the 
1700 hams. The hams and shoulders are salted and cured; the middle 
pieces are salted, to make pickled pork, and packed in barrels gor 
the navy and for foreign trade. The heads, the trimmings, various 
other parts, and sometimes (in a dull state of the provision market), _ 
nearly the whole carcase, are rendered, or digested in steam tanks to 
get out the fat in the form of lard. In one establishment alone, 
3,000,000 lbs, ofthog’s lard were thus obtained in 1852. The lard is to 
some extent used as a substitute for butter, in cooking and culinary 
operations ; but it is much more extensively applied to the production 
of lard-oil and stearine, When pressed in a hair-cloth bag, the lard 
yields from 40 to 70 per cent, of oil; the rest is a white solid stearine. 
The stearine is used for candles. The lard-oil, after being refined at a 
temperature of 200° Fahr., is used for soap-making, and for cheay 
finer oils. In 1852, there were more than thirty lard-oil factories in 
Cincinnati alone. This city is, as we have said, the centre of — 
the trade; but it is not the only one. In eight of the middle states of 
the Union, there were, in the season 1852-3, more than 2,000,000 hogs — 
cut up for meat, oil, stearine, &c.—the killing and salting being 
generally effected during the winter months. 7 

The oil trade of this country is now a very considerable one. In — 
1859, the exports included (in round numbers) 20,000 tuns of train oil, — 
blubber, and spermaceti; 20,000 tuns of olive oil; 11,000 tuns of — 
various kinds of seed oil; 185,000 cwts, of cocoa-nut oil; and the 
enormous quantity of 686,000 cwts. of palm oil. Few circumstances, — 
in connection with the recent history of our manufactures, are more 
important or interesting than the rapid increase in the palm-oil trade. 
The collecting and shipping of this product are the work of free 
persons in Africa; English gold finds its way thither in exchange; and 
it is possible (though the evidences of the fact are as yet very few) 
that the slave trade may be lessened by this gradual familiarising of © 
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. ENTIAL OILs.] 
O’'LEA EUROPA, Medical Properties of. A peculiar resiniform 
balsamic exudation from the tree, the leaves, the fruit, and oil from 


of metals may be detected 
means of applying these 
Chemistry—Vegetable Substances,’ p. 435; and notes in ‘Edinburgh 


Emre epsiiyed wish vectoun article of food, particularly in the 
countries where it is produced. % 

this oil becomes viscid more slowly than any other vegetable oil, 
used, after being purified, by watch-makers. 


- Blaiain isa solid modification of olein, and is produced when the 
latter is gs to the influence of peroxide of nitrogen, 
[Evampry. 

Linolein is the name given to the olein of linseed oil; it contains 


used | Tinoleic acid (C,H,,0,), differing apparently from oleic acid, but requir- 


ing farther inv tion. 

Oleic acid (HO, C,,H,,0,). The preparation of this acid in the pure 
state is not an matter. Olein obtained in the manner above 
described still contains small quantities of margarin and stearin, and 
on saponification with an alkali yields margarate and stearate as well as 
oleate of the base. One of the best methods consists in saponifying 
with oxide of lead, digesting the resulting salts in ether for twenty- 
four hours, whereby oleate of lead only is dissolved; the oleic acid 
se from the latter salt is super-saturated with ammonia, precipi- 
tated by chloride of barium, the oleate of baryta dried and boiled with 
alcohol, and the crystalline? plates deposited on cooling finally decom- 
posed by tartaric acid, when pure oleic acid separates, 

Pure oleic acid is colourless, inodorous and tasteless. At about 40° 
Fahr. it solidifies into a hard white mass of acicular crystals, but at 
temperatures above 57° remains as a limpid oleaginous liquid, insol- 
uble in water but soluble in alcohol or ether. It rapidly absorbs 
oxygen from the air, acquires a rancid smell and taste, turns litmus 

red, and has its point of solidification gradually lowered to below 
the zero of Fahrenheit’s scale. By heat oleic acid is broken up into 
several gaseous and liquid bodies; among the latter is sebacic acid, a 
matter not obtained in the destructive distillation of the other oily 


acids. 

It follows from what has been stated of the mode in which oleic 
acid is procured, that it enters largely into the composition of soaps, 
forming with potash soft soap, and with soda hard soap. 

The Oleates in general are not crystallisable salts ; and those which 
are not altogether insoluble are mucilaginous before drying; they are 
usually very fusible. 

home 9 Potash.—This salt has a bitter alkaline taste. When 
mixed with twice its weight of water, it swells and forms a trans- 
parent jelly; when this quantity of water is doubled, a syrupy liquor 
is ohtadised. A still quantity of water does not render it turbid, 
but after a considerable time a mucilaginous superoleate of potash 
pe egeee Alcohol dissolves its own weight of oleate of potash, 
wl heated to 124° Fahr. and it solidifies on cooling; 100 parts of 
ase ether dissolve 3°43 parts, and the solution remains fluid when 


Bi-oleate of Potash may also be formed; it is soluble in water and 
in alcohol both hot and cold, and the solution reddens litmus. 

Oleate of Soda—Has a slight smell, and a slightly alkaline taste; 
Cold water dissolves 1-10th of its weight. 

Oleate of Baryta (C,,H,,BaO,) is insipid, and insoluble in water. ~ 
or aleohol dissolves only a small quantity. It is soluble in oleic 


Oleate of Magnesia—Has the form of semi-translucent white grains, 
which soften between the fingers. 
Oleate of Copper.—This salt is green. It melts when exposed to the 


heat of the sun. 

.—The neutral oleate is prepared in the moist way. 
It melts between 144° and 153° Fahr. Alcohol’and ether dissolve it 
slowly when cold and rapidly when hot, without altering its neu- 


of Lead.—This salt is liquid at 75° Fahr., and below 
this temperature becomes an adhesive mass, Boiling alcohol dissolves 
a little of it, and deposits a neutral salt on cooling. Oil of turpentine 
and oil of petroleum dissolve both it and the neutral oleate. 
Pomme Methyl (C,,H,,(C*H,)O,) has a specific gravity of 0°879 at 

Oleate of Ethyl or oleic ether (C,,H,,(C,H,)O,) is formed on passing a 
rapid current of hydrochloric acid gas into a solution of oleic acid in 
three times its bulk of alcohol. It is colourless, very soluble in 
alcohol, and has a specific gravity of 0°871 at 65° Fahr. 

Sulpholeic Acid occurs among the products of the action of 
concentrated sulphuric acid upon olein ; cold water decomposes a 
of it ibe) magia of metaoleic acid, and the remainder on boili 
is con into hydroleic acid. 

Chloroleic Acid (C,,H,,C1,0,) is produced by the action of chlorine 
upon oleic acid. It is liquid at ordinary temperatures, has a brown 
tint and sp. gr. 1°082 at 46° Fahr. Its boiling point is 374° Fahr. 

Bromoleic acid (C,,H,,Br,0,) much resembles chloroleic acid. Its 
sp. gr. is 1272 ; boiling point 392° Fahr. 

Elaidic Acid bears the same relation to oleic acid that elaidin does to 
olein ; it may in fact simply be considered as a solid modification of 
oleic acid. It is produced, or rather induced, by the presence of a 
small quantity of peroxide of nitrogen. The oleic acid operated upon 
neither changes its composition nor its atomic weight ; a small quantity 
is however acted upon, as traces of an oily body and of ammonia are 

, and it is not improbable that these communicate molecular 
motion to the particles of the oleic acid. 

Elaidic acid melts at about 113° Fahr. It is soluble in ether or 
aleohol, {and by spontaneous evaporation is deposited in beautiful 
pearly scales resembling benzoic acid. It is volatile, and may be 
distilled with but little alteration, Maintained at 150° Fahr. for some 
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time it absorbs , acquires a disagreeable rancid odour, is con- 
verted into a liq, and. eo Tonge solidifiable by peroxide of 
Liles cle och, Si gues oats wail bootie AS when Senet 


my a 
ie gee of po 
idic acid is of course produced when oleic acid or olive oil is 


acted upon by nitric acid or nitrate of mercury, the ultimate products 
af the action of excess of nitric acid are, however, acetic acid, 
——— acid, but acid the whole of the associated acids of 
the homologous series CaHnO,, up to capric acid inclusive ; as well as 
four terms of the dibasic acid series, 2HO,CnHn_,O,, namely, suberic, 


pimelic, and lipic acids, 
The elaidates have the same composition as the oleates. Those of 
the alkalies and are soluble in water, Zlaidate of silver is 


a white voluminous precipitate containing (C,,H ,). Blaidate of 
has the composition C,,H,.(C,H,)0,.- Biekaate of ethyl or 

Saidke ic ether (C. H,)0,) is a colourless, inodorous, tasteless oil o 
ep. gr. 0.868 at 65° Fahr, Boiling point about 590° Fahr. 

OLEIN. [Ouzrc pt 

OLEOPHOSPHORIC ACID. An oily matter contained in the 
human brain, chiefly in combination with According to Gobley 
it is also present in the hom of egg. It is insoluble in water, but 
soluble in boiling alcohol and in ether, Alkalies break it up into 
phosphoric acid, oleic acid and glycerin. It has not yet been 
obtained in a state sufficiently pure for analysis; according to Frémy 
it contains from one and a to two per cent, of phosphorus. 

OLE’RON, LAWS OF. The laws, or constitutions, or judgments 
of Oleron, are 4 capit of ancient marine customs written in old 

, and bearing the name of Oleron for several centuries, because 

tradition points to the island so called as the place of their original 
joerg wg An ancient copy of these laws is to be found in the 
* Black ’ of the Admiralty, the original of which is supposed to 
be in the Bodleian Library ; but they are not there called the Laws of 
Oleron, nor is there any reference in the laws themselves, or in the 
which contains them, to their origin or history. They are not 
unfrequently appended to ient editions of the ‘Coutumier’ of 
N under the title of Chey ig xo de la Mer :’ in Cleirac’s 
edition of the ‘ Uz et Coutumes de la Mer’ they are given, without any 
description of the book or place from whence they are taken, 


E 


under 


the name of ‘Roole des Jugemens d’Oleron.’ ey are generally 
referred to by French writers on maritime law as ‘ ens d’Oleron.’ 
The copies of these laws however published by Clei , and those 


appended to the ‘Coutumier de Normandie,’ 
from that in the ‘ Black Book’ of the Admiralty, 
articles are almost verbally the same in all. They 
rights and duties of ship-owners and mariners, maritime 
contracts, port and custom laws, and losses at sea; but are chiefly re- 
markable at the present day from the circumstance that they were for 

centuries adopted by all the nations of Europe as the founda- 
tion of their maritime laws. 

It has been stated by English law writers that the laws of 
Oleron eompiled by Richard I. in the island of Oleron, on his 
retarn from the Holy Land. This statement, which is given by Coke, 
Selden, Hale, Prynne, Blackstone, Reeve, and several English writers 
on maritime law, furnishes a curious instance of the readiness with 
ich histori when one writer makes his asser- 


the evidence that they were the work of 
in what Sir Edward Coke calls a “notable” record in the Tower 
4 Inst., 144), which record is also mentioned by Selden in his ‘ Mare 
m’ (lib. ii., eap. 24). The part of this record however in which 
these laws are noticed is dated in the reign of Edward IIL, and con- 
sequently 150 years after Richard’s time; and the document appears 
hardly to deserve the name of a record, being merely a roll, consisting 
of detached membranes, relating to maritime affairs of different reigns, 
tmiscellaneously thrown together, and without any formal date or 
description, or anything to give them the authority of a judicial act. 
(Laders’s ‘ Inquiry into the Origin of the Laws of Oleron.’) This docu- 
ment contains the following , from which the story, ascribing 
this piece of ion to Ric has sprung :—“ Que quidem leges 
ot statuta per Dominum Ricardum quondam Regem Angliw, in reditu 
suo de Terr& SanctA, correcta fuerunt, in retata, declarata, et in 
insulA Oleron publicata, et nominata in Gallies lingua La Ley Oleroun.” 
, there are strong reasons for attributing to these 
than the reign of Richard L, the principal of 
are written in the French " 
all laws of royal ordinance, both in the king’s 
in England, were written and promulgated in 


Latin; 2, that if they had been promulgated in land before the 
time of Bracton, Britton, and Fleta, they must ae hen mentioned 
by those authors; and 3, that the original historians of the reign of 
Richard I. opty pe ented ready to record his merits) never men- 
tion this part of his legislation. 

Mr, Luders conjectures that these laws did not from 
royal ordinance ; but that the men of Oleron, who had corporate 
leges granted to them by the name of “ Bi de Olerone,” in ‘the 
reign of John (‘ Feedera,’ vol, i., pp. 111, 112), and had very consider- 
able trade as Sey doe! the 12th century, may have co) 
cases upon the laws of the sea, for ing their own 
affairs ;—that hence the laws of Oleron derived name; and 
received in England and France, became known and partially 
in other nations of Europe. To the copies of the laws ap 
the ‘Coutumier de Normandie,’ and also to those given 


to 


in 
f | the ‘ Uz et Coutumes,’ an attestation by the seal of the Isle of Oleron 


is attached, with the date of 1266. This seal is inventoried as ha’ 
been once in the treasury of the Court of ers Ca See Palgrave 
‘Kalendars and Inventories of the Exchequer, vol. i., Pp 106. 

OLI'BANUM. This name, of frequent occurrence in com ively 
modern works, does not seem to have been known to ancient com- 
merce or Materia Medica. is srpeus to have been derived from the 
Greek Alfavos, or the Arabic n, which is applied, as well as the 
hame Koondur, to the substance known in Europe by the name Oli- 
banum. Avicenna describes a resinous substance under the name 
Koondur, to which, in the Latin translations, Olibanum is given as a 
synonyme, as well as 7hus, and with this the Arabian author inel 
a description of the bark, manna, and smoke of Thus, or frankincense 5 
in the same way as we find, in Dioscorides, the description of Libanos, 
or Thus, followed by that of the other parts we have mentioned, indi- 
cating, as is evident indeed from the deserij ion, that Avicenna, under 
Koondur, refers to the A{8avos of Dioscorides. Both authors mention 
an Indian kind of the substance. Mr. Colebrooke ascertained (‘ Asiatic 
Res.,’ ix. and xi.) that Koondur was applied in Inte ton Sega ae 
still used there as incense, and which he ascertained to be the ce 
of the tree which has been already described under the article 
BosweEw1a thurifera, in Nat. Hist. Div. The name Koondur appears 
derived from the Sanscrit Koondooroo, which is applied to looban by 
the Hindus, (‘FL Ind., ii, p. 384.) The tree is common in the 
mountains of Central India, as well as in those of the Coromandel 
coast, together with B. glabra, the other species of the , and 
which extends as far north as 30° in the Sewalik or sub-Himalayan 
range of bills. 

Dr, Royle mentions that he has collected off the trunk of this species, 
in the latter locality, some very clear, pure, and t resin, which 
burns rapidly away with a bright light, diffusing a pleasant odour, 
Both species yield this t resin, which is employed as incense in 
India, and which might be much more extensively collected than at 

t. From the affinity in vegetation between parts of Arabia, 
ersia, and India, it is not improbable that the genus Boswellia may 
extend to Arabia, and there produce the kind known as Arabian 
Olibanum, the tree yielding which has not yet been traced out by 
botanists. It grows between Berberra and Cape Gardafin, and is ex- 
ported in Arab vessels, A species of Boswellia would appear to grow 
in the island of Socotra. See Welstedan, ‘Journal of Royal Geo- 
graphical Society, vol. v. The conjecture that African olibanum is 
the produce of Plislea-floribunda (Endlicher) is very improbable, as no 
sapindaceous plant yields a resinous juice, But with respect to most 
of the Arabian exports, it is difficult to know whether they are the 
produce of that country, or have been first obtained by commerce and 
then re-exported, whence in early times Arabia obtained celebrity for 
producing so many of the fragrant and aromatic substances w we 
now know were obtained from Africa and India, 

Dr. Royle further states that in Bengal the name Jooban is applied 

in Northern India applicable only to Koondur, the 


to Benzoin, tho 
Soe of ia thurifera, and also that in Persian works, Benzoin 
distinguished by the names “ hussee-al-jawa” and “ hussee looban.” 


(‘ lllustr. Himal. Bot.,’ pp. 177 and 261.) 

eee ea frankincense, = now little used in medicine or 
surgery. is burnt as incense, and enters largely into the composi- 
tion of pastilles, ‘S 

This substance must not be confounded with common frankincense, 
the peveret of Abies excelsa, or common fir. 

OLIDIC ACID. [Pataurtc Actp.] 

OLIVE OIL, [O1s, Manvracrurse or.] 

OLIVILE. (C,,H,,0,.?) A colourless crystalline substance found 
in the resin of the olive. It is soluble in hot water and very soluble in 
OBO aoe oh ay ee it yields pyrolivilic acid 

4oHys9,). Concentra: drochloric or sulphuric acid converts 
into a red matter called oliviratin, i ad 

OLIVIN. [Satiarry.] 

OLIVIRUTIN. [Oxtvize.] 

OLYMPIAD, SRA. 

OLYMPIAN GAMES, the chief of the four great national festivals 
of the Greeks, were celebrated at Olympia, a sacred spot on the banks 
of the Alpheus, near Elis, every fifth year. The exact interval at 
which the Olympia, as the festival was (called, recurred was one of 
forty-nine and fifty lunar months alternately; so that it fell sometimes 


which was 
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in the month of Apollonius (July), sometimes in the month of 
Parthenius (August). (Boeckh ad Pind. ‘Olymp.,’ iii. 18, p. 138; 


Miiller’s ‘Dorians,’ vol. i, p. 281, trans.) The period between two’ 


celebrations was called an Olympiad. The celebration lasted five 


das ‘ 

The origin of this festival is concealed amidst the obscurity of the 
mythic period of Grecian history. Olympia was a sacred spot and had 
an oracle of Zeus long before the institution of the games. The 
Eleans had various traditions which attributed the original foundation 
of the festival to gods and heroes at a period long before the Trojan 
War; and among these to the Idan Heracles, to Pelops, and to 
Heracles the son of Alemena. The Eleans further stated, that after 
the ZEtolians had possessed themselves of Elis, their whole territory was 
consecrated to Zeus; that the games were revived by their king 
Iphitus, in conjunction with Lycurgus, as a remedy for the disorders 
of Greece; and that Iphitus obtained the sanction of the Delphic 
oracle to the institution, and appointed a periodical sacred truce, to 
enable persons to attend the games from every part of Greece and to 
return to their homes in safety. This event was recorded on a disc, 
which was preserved by the Eleans, on which the names of Iphitus and 
Lycurgus were inscribed. (Plutarch, ‘ Lycurg.,’ 1; Pausan., v. 20, 21.) 
Other accounts mention Cleosthenes of Pisa as an associate of Iphitus 
and Lycurgus in the revival of the festival, “All that can be safely 
inferred from this tradition, which has been embellished with a variety 
of legends, seems to be, that Sparta concurred with the two states 
most interested in the plan, and mainly contributed to procure the 
consent of the other Peloponnesians.” (Thirlwall’s ‘ History of 
Greece,’ vol. i, ch. 10.) The date of the revival of the festival by 
Iphitus is, according to Eratosthenes, 884 3.c.; according to Callima- 

us, 828 B.c, Mr. Clinton sag? the latter date. (‘ Fasti Hellenici, 
yol. ii, p. 408,noteh.) The Olympiads began to be reckoned from 
the year P56 B.¢.,in which Coroebus was victor in the foot-race. We 
have lists of the victors from that year, which always include the 
victors in the foot-race, and in later times those in the other games. 
(Pausan., v. 8. 3.) 

This, like all the other public festivals, might be attended by all 
who were of the Hellenic race, though at first probably the northern 
Greeks and perhaps the Achwans of Peloponnesus were not admitted. 

came to Olympia not only from Greece itself, but also from 
Grecian colonies in Europe, Asia, and Africa. Among them were 
solemn deputations sent to represent their respective states. Women 
however were forbidden to appear at Olympia, or even to cross the 
Alpheus, during the festival, under pain of death. But at a later 
period we find the chariots of women mentioned as taking part in the 


A 


ruj The management of the festival was in the hands of the Eleans. 
Originally indeed Pisa, in which state Olympia lay, seems to have had 
an equal share in the administration ; but in the fiftieth Olympiad the 
Pisa, and from that time they had the whole arrange- 
ment of the games. They proclaimed the sacred truce, first in their own 
territories, and then t the rest of Greece. This truce took 

from the time of its proclamation in Elis, and while it lasted the 

territory was inviolable, any armed invasion of it being esteemed 
an act of sacrilege. On this privilege the Eleans founded a claim to 
have their territory 
themselves did not abstain from war. As the p 
aM laws for the regulation of the festival, imposed penal 


to act impartially, and an appeal might be made from their deci- 
sion to the Elean senate, (Paus., vi. 24. 3.) Their number varied 
at different periods: in the 106th Olympiad it was fixed at ten, 
number ever afterwards. The judges had under them 

called GAéra: (alyte), whose business was to keep order. These 
officers were called paorrydpopo: (mastigophori) in the other Grecian 


sacrificed. The most magnificent sacrifices and presents were offered 
bs Zeus Olympius by the competitors and by the different states of 
reece, 

The games consisted of horse and foot races, leaping, throwing, 
wrestling, and boxing, and combinations of these exercises. 1. The 
earliest of these games was the foot-race (5pduos), which was the only 
one revived by Iphitus. The space run was the length of the stadium 
in which the games were held, namely, about 600 English feet. In 
the 14th Olympiad (724 B.c.) the dfavdos was added, in which the 
stadium was traversed twice. The ddAcyos, which consisted of several 
lengths of the stadium (seven, twelve, or twenty-four, according to 
different authorities), was added in the 15th Olympiad (B.c. 720). A 
race in which the runners wore armour (d7A:rév dpduos) was established 
in the 65th Olympiad, but soon after abolished. 2. Wrestling (xdéAn) 
was introduced in the 18th Olympiad (B.c. 708). The wrestlers were 
matched in pairs by lot; when there was an odd number, the person 
who was left by the lot without an antagonist wrestled last of all with 
him who had conquered the others. He was called épedpos. The 
athlete who gave his antagonist three throws gained the victory. 
There was another kind of wrestling (avaxAwomdAn), in which, if the 
combatant who fell could drag down his antagonist with him, the 
struggle was continued on the ground, and the one who succeeded in 
getting uppermost and holding the other down gained the victory. 
3. In the same year was introduced the pentathlon (wévradaAov), or, 
as the Romans called it, quinqguertium, which consisted of the five 
exercises enumerated in the following verse, which is ascribed to 
Simonides ;— 

“Ahua, todwxelny, dloKxov, kxovra, rddAny, 


that is, “leaping, running, throwing the discus [Discus], throwing the 
javelin, wrestling.” Others give a different enumeration of the ex- 
ercises of the pentathlon. In leaping, they carried weights in their 
hands or on their shoulders: the object was to leap the greatest 
distance, without regard to height. In throwing, neither the discus 
nor the javelin was aimed at a mark, but he who threw farthest was 
the victor. In order to gain a victory in the pentathlon, it was 
necessary to conquer in each of its five parts. 4. Boxing (rvyph) was 
introduced in the 23rd Olympiad (s,c. 688). The boxers had their 
hands and arms covered with thongs of leather, called cestus, which 
served both to defend them and to annoy their antagonists. Virgil 
(‘ Ain.,’ vy. 405) describes the cestus as armed with lead and iron ; but this 
is not known to have been the case among the Greeks. 5. The pancratium 
(xayxpdriov) consisted of boxing and wrestling combined. In this 
exercise and in the cestus the vanquished combatant acknowledged 
his defeat by some sign; and this is supposed to be the reason why 
Spartans were forbidden by the laws of Lycurgus to practise them, as 
it would have been esteemed a disgrace to his country that a Spartan 
should confess himself defeated. In these games the combatants 
fought naked. (Thuc., i. 6.) ° 

he horse-races were of two kinds. 1, The Chariot-race, generally 
with four-horsed chariots (immav teAclwy Spduos), was introduced in the 
25th Olympiad (B.c. 680). The course (ix7odpéuos) had two goals in 
the middle, at the distance probably of two stadia from each other. 
The chariots started from one of these goals, turned round the other, 
and returned along the other side of the hippodrome. This circuit 
was made twelve times. The art of the charioteer consisted in turning 
as close as possible to these goals, but without running against them 
or the other chariots. The places at the starting-post were assigned 
to the chariots by lot. There was another sort of race between 
chariots with two horses (Séwpis or cdvwpis). A race between chariots 
drawn by mules (érnvh) was introduced in the 70th Olympiad, and 
abolished in the 84th. 2. There were two sorts of races on horseback, 
namely, the xéAys, in which each competitor rode one horse throughout 
the course, and the xaAm}, in which, as the horse approached the goal, 
the rider leaped from his back, and keeping hold of the bridle, finished 
the course on foot : in this last only mares were permitted to run. 

In the 37th Olympiad (B.c. 632) racing on foot and wrestling 
between boys was introduced. There were also contests in poetry and 
music at the Olympian festival. 

All persons were admitted to contend in the Olympic games who 


could prove that they were freemen, that they were of genuine Hellenic - 


blood, and that their characters were free from infamy and im- 
morality. So great was the importance attached to the second of these 
partic’ , that the kings of Macedon were obliged to make out their 
Hellenic descent before they were allowed to contend. The equestrian 
contests were necessarily confined to the wealthy, who displayed in 
them great magnifience ; but the athletic exercises were open to the 

oorest citizens. An example of this is mentioned by Pausanias (vi. 
10.1). In the equestrian games moreover there was no occasion for 
the owner of the chariot or horse to appear in person. Thus Alcibiades 
on one occasion sent seven chariots to the Olympic games, three of 
which obtained prizes. The combatants underwent a long and labo- 
rious training, the nature of which varied with the game in which 
they intended to engage. Ten months before the festival they were 
obliged to appear at Elis to enter their names as competitors, stating the 
prize for which they meant to contend. This interval of ten months 
was spent in preparatory exercises ; and for a part of it, the last thirty 
days at least, they were thus engaged in the gymnasium at Elis. 

D 


_, 


ONION. 


OMBROMETER. 
imed in the stadium, 


When the festival arrived, their names were proclai f , 
and after proving that they were not disqualified from taking ee in 
the games, ey ee led to the altar of Zeus the oaths 


ty of fraud, nor of any to interfere with the fair 
an A of Saas Any one Prreerm. in bribing his adversary to 
i heavily fined. After they had taken the 
countrymen accompanied them into the 
i to acquit themselves nobly. ct, 
in the Olympian games’ were at first of some intrinsic 
value, like those given in the games described by Homer. But after 
the 7th Olympiad, the only prise given was a garland of wild olive, 
cut-from a tree in the sacred grove at Olympia, which was said to have 
been brought by Heracles from the land of the Hyperboreans. Palm 
ris estes oh too antan the placed in the hands of the victors, and 
their names, ther with the game in which they had conquered, 
were i by a herald. A victory at Olympia, besides being the 
i henour which a Greek could obtain, conferred 80 much honour 
on the state to which he belonged, that successful candidates were fre- 
quently solicited to allow themselves to be proclaimed citizens of 
states to which they did not belong. Fresh honours awaited the 
victor on his return home. He entered his native city in triumph, 
through a breach made in the wall for his reception; banquets were, 
given to him by his friends, at which odes were sung in honour of his 
victory; and his statue Was often erected, at his own ex or that 
of his fellow-citizens, in the Altis, as the ground at Olympia which 
was consecrated to the was called. Three instances are on 
record in which altars were built and sacrifices offered to conquerors in 
the Olympic games. 

During the celebration of these games, Olympia was a centre for the 
commerce of all Greece, for the free interchange of opinions, and for 
the publication of knowledge. The concourse of people from all 
Greece afforded a fit audience for literary productions, and gave motive 
for the composition of works worthy to be laid before them. Poetry 
and statuary received an impulse from the demand made upon them 
to aid in ting the victor’s fame. [Prxpar, in Bros, Drv.] 
The influence of the games was thus extended through every part of 
Greece. Whether the effect of the exercises themselves on the national 
character was good or evil, is a doubtful question. The exercises of 
the body, on which these games conferred the test. honour, were 
condemned by some philosophers as tending to unfit men for the 
active duties of a citizen (Arist., ‘ Pol.,’ vii. 14, 18; Athen., x., 413); 
while they were regarded by others as a most necessary part of a manly 
education, and as the chief cause of the bodily vigour and mental 
energy which marked the character of the Hellenic race, 

The Olympian games continued to be celebrated with splendour 
at Olympia under the Roman emperors; but at Tength fell into dis- 
repute, and were formally abolished by Theodosius in a.p. 394. The 
above description of the Olympian games will serve also for the most 
part for the other three great festivals of Greece. The chief points of 
difference between them will be seen by referring to the articles 
Istamtan Games, Nemean Games, and Pytutan Games. Several of 
the Greek states in course of time established festivals in imitation of 
the Olympian games, which they likewise called Olympia; but their 
reputation was for the most local. 

(Pausanias, vy. vi., &.; West's Pindar, Preliminary Dissertation ; 
Wachsmuth’s Hellenische Alterthumskunde, Th. i.; Krause, Olympia, 
oder Darstellung der grossen Olympischen Spiele ; Thirlwall’s and 
Grote'’s Hi: of Greece.) 

OMBRO ER. [Rars-Gaver.] 

OMEN, a sign or prognostication of future events, supposed to be 
an n from a superior power. According to Varro (‘Dg Ling. 
Lat.,’ lib, v, ¢. 7), the word is derived from the language of a person 
: “Omen, quod ex ore primum elatum est, osmen dictum ;” 
which was also the opinion of Cicero (‘ De Divin., i., ¢., 45), who says, 
4 Neque solum Deorum voces i observitaverunt, sed etiam 

um, qua vocant omina” (the Pythagoreans attended to the 
words not only of gods but also of men, which they called omens). The 
term afterwards comprehended all signs of future events. 
In all probability there is no nation that has not at some time enter- 


EE 


Many curious instances of Roman superstition with reference to 
omens are enumerated in Pliny (xxxviii. 2). The unlucky omens 
which the battle of Cann are enumerated by Silius Italicus, 
lib. viii., v. 626, &c.; see also Lucan i., v. 522, &c. Pausanias (iv. 13) 

ates the which announced the fate of the Messenians in 

their struggle with the Lacedwmonians, Suetonius (‘ Jul.,’ § 59) says 
that Cesar, in landing at Adrumetum in Africa with his army, 
geo bach ——— & bad omen; but, 

great presence o! , old of the nd with his right 
hand, and kissing it as if he had fallen on od tr he exclaimed, 
© Teneo te, Africa" (I as Scambane of thee, O Africa). A similar 
story is told of William the ueror, on landing at Pevensey. 


Omens have been frequently spoken of with contempt by men of 
talent. Homer makes Hector say— 


Without a sign his sword the brave man draws, 
And asks no omen but his country's cause.” 


Wythers, in his ‘Abuses stript and whipt,’ and Dryden and 
in Bi * Cah us,’ act iv., sc. 1, satirise this superstition. Butler 
<ieaily alinden to euieny in his ‘ Hudibras;’ and by no 
thay been soore sunsesatally sbdhelad than by Gay in his fable of the 
‘ Farmer's Wife ects Raven.’ Pe Preteen 

A superstitious to omens in our own country 
a considerable addition: So.the stock cf haunts Silent G 
speaking, we now look back with indifference on the trivial 
ridiculous accidents which alternately afforded matter of joy or sorrow 
to our ancestors, Nevertheless, in many country places, a superstitious 
regard to omens still exists, 

OMNIBUS. [Stace Carrraae.] 

OMNIUM, a term used in the Stock Exchange, to express the value, 
taken as an average, of the different stocks in which a loan is usually 
funded. Thus, a loan having been contracted for on a certain day, 
an average is made of the in which such loan is contracted, ab 
the price which they bore on that day, and the fund thus formed as an 
a whole is called rr (M‘Culloch’s Dictionary of 

merce. 

ONION. The ies from which the varieties of the common 
onion have been derived is the Allium Cepe. Its uses are almost. uni- 
versally known, and its cultivation is ised in most countries, 
was used and liked in Egypt; and the ites, under Moses, murmured 
that they could no more procure it. (Numb., xi. 5.) In Great Britain it 

naturalised from i 


indigenous. The range i it. ma; 
extends from the tropics ahuash t0:the soliest verge of the Aenapeiie 
zone. Its leaves and roots are of an annual nature, inasmuch 
die in the course of a single summer, after ing a bulb; the 
latter however is biennial, and capable of putting 

and leaves in the following season, and of acquiring 
its size, 


~ 


spot for a number 


years, con’ to what happens with the majority of Abund- 
arg apa 9d scien shee, bo Seance pacar 
digging the soil. The dung of pi and try is used with 
p seenge ia and some, particularly the gardeners, prefer 
sheep-dung. 

The time of sowing the general is from the middle of February 
to the middle.of Apell, apsording to the sabe of the qucsid anik ob tied 
weather; but early sowing is best. The seeds may be sown broad- 
cast or in very low drills: the latter mode admits of the ground 
being more easily stirred om the surface and kept clean.* In 
case the seeds should be covered as lightly as ible. 

When the leaves indicate, by the general of their 
that their office has been performed, the should be bent, and 


bulbs pulled up soon after, and so that their fibres 
may dry and wither in the sun, They may then 
a, a nce rn As by 

ery large onions ma; obtained by sowing 
poor s6it, 50 thet. tie pectidae te She Seat pammnierioos 
size. The crop is then taken up as above directed, and 
and firmest are selected for planting in rich and well- 


the following spring. 
For a supply o: guns onions in spring, the sowing should 
made in As . Onions are sometimes attacked by a grub 
the root, ching the soil to a good . 
and lime-water, have severally been successfully applied as remedies, 
The yi I dee! ee og varieties : : 
Early Silver-skinned—valuab! on account of its earliness, 


> SE 
Es ele e 


of winter ; bere: | rather mil 
Tripoli— 


Strashurg—large, flat or globular, light red, tinged with green, strong: 
flavoured, and keeps well. 

Deptford and Globe—ave sub-varieties of the preceding, of milder 
quality, and yield generally good cro 

James's Keeping—large, pyriform, Sccinnil-ned keeps remarkably 
well ; flavour strong. 

Blood-red— middle-alked; flat, deep red; keeps well, but of the 
strongest flavour, on which account it is medicinally preferred to the 
ec 38 hate = f 

ow or Straw-coloured (Ognon paille ou jaune of the French 

stall, globular, firm, fe pickling. 7 

Two-bladed—small, roundish, green, with little foliage. 

There are at least twenty varieties of the onion, of which the silver- 


a aa! ee, 
i c - 
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instead of flowers, small bulbs, which, being planted in spring, produce 
onions of good size, and very high flavoured. 
ONOMATOPE'IA (évoyaroro:ia, dvoperorolnais), which literally 


Bpenexenté koa xodé (* Frogs,’ 1. 209), and Ennius 
the sound of the trumpet by the word faratantara, (Servius on ‘n., 
503. 


ONONIN (C,.H,,0,,). , Inodorous and 
extracted 


tasteless body, 


CooHy,0,, + 2HO = C,,Hy,0,, + C,H,O, 
—y— —-—~—’ yy 
Ononin, Onospin, Formic acid, 


> the action of dilute acids ononin yields ononetin (C,,H,.0,,%), a 
crystalline and neutral body insoluble in water. It dissolves 
in ammonia, and the solution when exposed to the air becomes of a 


3 ONOSPIN, foros.) : 


OPACITY is a condition of bodies by which they are incapable of 
transmitting light them. It seems to depend upon the nature 
or disposition of the particles of bodies, but its precise cause is, at 

from being understood. According to Newton, opacity 

arise from the unequal densities of the particles of certain sub- 
consequence of which the rays of light on entering those 
substances suffer such refractions and reflections as compel them there 
to remain, and cause them to be finally absorbed; while, in bodies of a 
nature, as glass, diamond, &c., the light experiences so 
eee rea ory meee whee ie mania 

medium is very great, it is enabled to pass quite through them. 

The entire absorption of all the light Sia cotial a substance, 

multiplied refractions or reflections which it undergoes 
mass, is difficult to conceive; and the advocates of the 

to the unfitness of the pores, or 
ies of a body, for permitting the vibrations 
of the particles of ether) without disturbing the molecules, which 
thus —— to themselves the vis viva which would otherwise 
have belonged to the transmitted ethereal vibrations, The same 


} persons consider transparency to consist in such a disposition of the 


. 


PARENCY 
OPERA (Ital., work), a regular drama set to music, always accom- 


performed in the French language at the Académie Imperiale, admits no 
aking ; all is recitation or air, &c.; while what is called opera in the 


opera is divided into four 
_semi-serioua, and the buffa or comic. France the division is into 

the grand'opéra and opéra comique. In Germany the divisions are 

I the grand opera, the serious, the trazic, the 

the ical, the military melodrama, the comic, 
of 


Rousseau, are the poem, the 
The poetry addresses itself to the mind, 
; and it is the duty of the 
e and make an impression 
an opera has long ceased 
muasic, and, but for the 
the Abbé Arnaud, that the 
, Of which the drama is the pretext, would be 
in ten of all productions of the kind that have 


out of its native country, and 
} shores, it was attacked by a host 
; a the first to level 

shafts of ridicule at it, and were followed by Pope, Young, and 


many others. Addison lived to retract his opinion ; for some of the 

absurdities which the opera in its infant state presented were soon 

corrected, though certainly enough remained, and must for ever 

remain, to sanction the objections of those who tried, or may still 

judge, the melodrama by the cold stubborn laws of unpoetical proba- 
ility. 

This species of entertainment, though susceptible of much improve- 
ment, has not stood quite still while everything else, or nearly 
everything, has been advancing, That prominent feature, however, in 
the musical drama, which from the very first proved so obnoxious to 
ridicule, continues unaltered —the recitative, which provoked the 
satire of our forefathers, and is yet rather tolerated than approved by 
the many—if a fault, is, we believe, a fault not imputable to the 


y | moderns, but to those whom it has hitherto been thought right to 


consider as the models of dramatic propriety and poetical taste. This 
leads to an inquiry concerning the origin of the melodrama—that is, 
the musical drama, or opera, 4 

That the opera, properly so called, whether Italian or French, is the 
offspring of the Greek drama,—an opinion that for years past has been 
gaining ground,—is supported by the most learned and able writers on 
the subject, and seems likely ere long to be universally adopted. 
The first that we have met with who has touched on this point is the 
“ philosopher of Malmesbury,” Hobbes, who, in a letter to Sir William 
D’Avenant, says, “There is, besides the grace of style, another cause 
why the ancient poets chose to write in measured language, which is 
this: their poems were made at first with intention to have them sung, 
as well epic as dramatic (which custom hath long time been laid aside, 
but began to be revived in part of late years in Italy), and could not be 
made eommensurable to the voice or instruments in prose—the ways 
and motions whereof are so uncertain and undistinguished (like the 
way and motion of a ship in the sea), as not only to discompose the 
best composers, but also to disappoint sometimes the most attentive 
reader, and put him to hunt counter for the sense. It was therefore 
necessary for poets in those times to compose in verse.” This letter is 
dated Paris, 1650; consequently, written anterior to the establishment 
of the Académie Royale, or French 

Dryden, in the beginning of the preface to his ‘Albion and Albanius,’ 
rather hastily calls the opera “a modern invention, though built upon 
the foundation of the ethnic worship,” and conjectures that it was 
borrowed from the Spanish Moors; but in a postscript to the same he 
corrects himself in the following rather awkwardly-expressed manner : 
“ Possibly the Italians went not so far as Spain for the invention of 
their operas; they might have it in their own country, and that by 
gathering up the shipwrecks of the Athenian and Roman theatres, 
which we know were adorned with scenes, music, dances, and machines, 
especially the Grecian.” The learned Jesuit, Pére Menestrier, in his 
work ‘Des R tions en Musique,’ maintains that the ancient 
tragedies were chanted. Metastasio, in his ‘ Estratto della Poetica 
d'Aristotile; expresses a most decided opinion that the Greek and 
Roman dramas, both tragedies and comedies, were sung, and cites in 
proof of this numerous classical authorities. Pye, in his ‘Commentary 
on the Poetic of Aristotle,’ while disputing some of the inferences of 
Metastasio, is obliged, though unwillingly, to acknowledge that the 
opera “most probably” is “a lineal and legitimate offspring of the 
Greek tragedy,” and that the vastness of the Roman theatre “ turned 
the necessary means of modulating the voice into a real musical 
accompaniment ;” that is to say, the magnitude of the place reridered 
chanting or recitative unavoidable. 

After collating what has been stated by various authors as to the 
date of its origin, we are persuaded that no regular opera was 
produced and publicly performed till Ottavia Rinuccini wrote and 
Jacopo Peri composed the drama of ‘ Euridice’ for the nuptials of 
Henri IV. of France and Mary of Medicis. 
very splendid manner at Florence, in 1600, and there published in the 
same year. Dr. Berni tells us (‘ Hist.’ iv. 25) that he was never able to 
find more than one copy of Peri’s ‘ Euridice,’ which was in the library 
of the Marchese Rinuccini, a descendant of the poet. Having the 
good fortune to possess this very rare work, which is now before us, 
we can corroborate what the musical historian has said of it, that it is 
printed in score and barred, two very uncommon circumstances at the 
time of its publication; that the recitative seems to have been not 
only the model of subsequent composers of early Italian operas, but of 
the French operas of Lulli; that figures are often placed over the base 
to indicate the harmony ; that the time changes as frequently as in the 
old French serious operas; and though the word aria occurs, it is 
difficult to distinguish air from recitetive by any superiority of melody, 
except in the choruses, There is no overture to this, but a musical 
prologue of seven stanzas instead, sung in the character of Tragedy. 
Peri, in an address to his readers (a lettori), gives an account of his 
orchestra, which was placed behind the scenes, and consisted of a 
harpsichord, a large guitar, a lira grande (that is, a viol da Gamba, 
according to Burney), and an arch-lute. 4 

The Bolognese dispute with the Florentines the honour of having 
first produced a musical drama, but it appears that the ‘ Euridice’ was 
getmmeed in their city the year after it had been produced at Florence. 

he opera was introduced at Venice in 1637, at Naples in 1646, and at 
Rome in 1671, 
The Italian Opera male its way to London by slow and cautious 


Sa 


This was represented in a . 


me" 


: —— ee a eT 


OPERA. 


OPERATION. 


steps. The sudden introduction on the public stage of a foreign 
language, and that language delivered in recitative, would have put 
the tolerating spirit of our countrymen to a trial far too severe to be 
ent ; the event, therefore, which was anxiously wished for by the 

i orders, to whom novelty is everything, and by those who had 
acquired a new taste in their travels, was ly brought about. 
udes and musical enter- 


tainments of singing ing and .” were performed at York Buildings. 
Two years after, precise. Ae from the Italian, the dialogue 


* Before and 
de l'Epine.” 
the same in a similar manner. The next year witnessed a 
further still bolder advance towards the final introduction of the 
exotic melodrama ; ‘ Thomyris, Queen of Scythia,’ was brought out at 
the same theatre, in which Urbani, a castrato, and two foreign women 


their parts in Italian, the other Yay pao singing theirs in 
English ! At length, in 1710,‘ Almahide,’ written wholly in Italian, 
and performed exclusively by foreign singers, was presented to the 
public at the Queen’s Theatre in the Haymarket. Thus the Italian 

gained a settlement in this country; and in spite of some oppo- 
sition and much ridicule by which it was at first attacked, soon became 
firmly fixed, and now seems to be as n ,» a8 a source of amuse- 
ment to the metropolis of this kingdom, as any other favourite and 
long-established entertainment. 

e Italian opera was brought into France in 1646, by the Cardinal 
Mazarin, and continued for some years to be performed at the Louvre; 
but the establishment of the Académie Royale des Musique, in 1670, 
superseded it, and except in 1772, when a troop of Italians represented 

lesi’s ‘ Serva Padrona’ as an intermezzo, between the acts of Lulli’s 
* Acis et Galatée,’ it never again was heard at Paris till introduced 
there early in the present century. 

The grand French opera is the legitimate melodrama, being wholl: 
musical, and was founded by Louis XIV. In 1669 that achat 
granted letters-patent to the Sieur Perrin for the establishment of 
an ‘Académie des Opéra en Langue Francaise,’ who, taking as his 
partner the Sieur Cambert as composer, commenced his under- 
taking at the Thédtre de I'Hétel de Guenégaud, in 1671, where 
he produced ‘Pomone,’ the poetry by himself, and set to music 
by his colleague. This is a pastoral drama, opening with a musical 
prologue of about thirty lines, in which the author has contrived to 
stuff a greater quantity of nauseous flattery of the Grand Monarque 
than was ever compressed into so small a compass. In 1672 
the privilege was transferred to Lulli, who, with the assistance of 
Quinault, a dee oe of very superior genius, conducted the Académie 
in a most ab sui manner till his death. [Lvxu1, in Broa. 
Drv.] The opéra comigue had its birth in France in 1750, in imitation 
of the Italian opera buffa. This, however, is of the mixed kind, the 
dialogue being spoken. 

The i Italian opera has long flourished in Germany. On the 
birth of an archduchess in 1724, an opera was exhibited at Vienna 
with uncommon ificence. The opera, entitled ‘Eurysteus,’ was 
written by Apostolo Zeno, and composed by Caldara. That imperial 
poet-laureate was succeeded in office by Metastasio, who wrote man 
of his admirable lyric dramas for the Italian theatre at Vienna, whi 
were set by the great masters of the day. His ‘Clemenza di Tito, as 
composed by Mozart, will for ever be considered, by all true judges of 
dramatic me: and music, as the most beautiful and finished example 
of the melodrama that human genius ever produced. For the different 
German courts some of the finest operas have been composed, but we 
ean here only refer to the names of their authors, Gritcx, Gravy, 
Hanpet, Hasse, Mozart, Rossini, Sponr, WxBer, Winter, &c., in 
the Broo, Drv. 

What is called lish opera, is with two or three exceptions, of 
the mixed kind. wthe first that we have any account of oh dan be 
relied on is Shadwell’s ‘Psyche, composed by Matthew Lock, and 
brought out in 1673. Two years after, Dryden wrote his ‘ Albion and 
Albanius,’ an opera, set by a Frenchman, Louis Grabut, whom, to 
pl the antinational king, Charles II., Dryden, in a preface to the 
work, praises in high though most undeserved terms, at the expense of 
his countrymen. But when that great poet wrote 


a ; This was repre- 
sented in 1707, but failed, as Hawkins tells us, owing to the Heber of 


Opera’ is so well known 


criticised, is far superior to most of the musical 
since been written. The music is rich in beautiful melody, and if 
attempts at an English recitative opera had proved 
melodrama might now have been firmly 

sesek man 


influence, it would be admitted that in origi — melody we 
are inferior to no nation in eee ing as the proposition may 
be to those who have not impartially and duly considered the subject. 
Arne; Arnotp; Bisnop; Drsprn; Jackson; Linney; Sarenp; 
TORACE; in Broa. Dry, : 

OPERATION, This article is to be considered as a continuation of 
ALGEBRA, and as a development of the views of the nature of algebra 
there laid down. It cannot be read entire, except by students who 
have some acquaintance with the Differential Calculus, &c. 

The great considerations on which the mathematics are founded 
have always, until lately, been stated as those of number and space ; 80 
that arithmetic and peasy pare been called the wings of this branch 
of exact science. Thi ilitude, suggested by the twofold character 
of its objects of comparison, may be carried a step further; for as 
wings will not enable a bird to fly without nerves and sinews, so the 
mere consideration of and number will never make a mathema- 
tician, without an method of using the ideas of both, We 
have already [MaTHEMatIcs that the science of operation 
must be a constituent part of mathematics; but it has always been so 
mixed up with the sciences bearing names derived from number and 
measure, that until lately it has had neither separate 
ence ; and even now, what has been done in it is only the mere begin- 
ning of a system. 


The use of symbols of operation not standing for magnitudes but 
for directions how to proceed with itudes, with Leibnitz 
and Newton, before whose time all algebraical denoted 


.simple numbers. The progress of the Differential Calculus forced the 


attention of mathematicians upon modes of denoting, not results of 
processes, but ways of proceeding. The generalisations arising out of 
the organisation which notation gave to processes led to the use of 
indefinite and arbitrary symbols of operation. [Functioy.] Finally, 
it was observed that the symbols of operation employed in y 
general theorems would give simple and well-known relations if 
meaning as symbols of operation were forgotten, and they were con- 
sidered as symbols of quantity. For example, if Ag(xybe ¢(x+1) 
—gx, 4 being a symbol, not of a quantity multiplying 7, 

an operation to be performed upon ¢ ; and if D gx, D°px, &e. 

the successive differential coefficients of @, Taylor's theorem gives 


1 1 
Agu=Doa + 5D oa + FZ pe t.... 


If A and D had stood for quantities (which they do not), the pre- 
ceding eqeatiog might have been divided by $a, and the result would 
ve 


1 1 
S=Dt gre og t....=e—1....(a) 


If such a result had been obtained by those mathematicians who first 
ventured on the use of a negative quantity, they would doubtless have — 
given to operations a sort of existence as quantities, and would have 
felt no repugnance to say that the direction to change gc into (+1) 
— px was equal to ¢ raised to the power of a direction to differentiate 
g<, diminished by a unit. This might have beat their negative quan- — 
tity (or arithmetical quantity less than nothing) in the complication of 
its absurdities, but not in absolute impossibility. Let two persons be 
required, the one to take four yards out of three, and the other to 
subtract a unit from—not the differential coefficient of gx, but—the 
direction to take the differential coefficient of Aca it could hardly 
be said that the first had a more hopeless task the second. ; 
The modern mathematicians, with Lagrange at their head, had had 
too much experience of the nature of extensions to hazard any assump- 
tion upon the properties of symbols of operation, when separated from 
the quantity to be operated upon. ‘The first step made was the ob- _ 
servation that certain theorems involving symbols of operation might — 


be easily remembered by the resemblance of the formule to well-known 


expressions; in fact, by the coincidence of those formule with the 
expressions, on the sup — that on bols of operation are 
changed in meaning, an me sym of quantity. And if it be — 
said that these mathematicians were saved from ieveaua a diffi. — 
culty analogous to that of negative quantities by the want of resem- 
blances already existing in common modes of speaking- and common 
views of arithmetic, it may be answered that such was not the case, 
but that it would have been easy, and was not without precedent, to 
consider arithmetic itself as a science of operations upon one single 
magnitude, the unit. If we always express the unit by I, we may, if 
we please, consider 2 not as 1+1, but as the direction to perform upon _ 
I the operation in 1+1; 80 that 2 being merely a direction what to do, 21 


name nor exist- _ 


(1+1)+(1+1)+(1+0), or 6 If then we say 3 x (21)=61, we have an 
ion between i bu 


independently, though it might not have 
would have appeared to be nothing but a natural 


Now restore px to every term, and let p and A reassume their opera- 
tive meanings, so that por is the differential coefficient, and Agpz, 
a*or, &e., are the successive Dirrerences of $2, x being changed into 
«+1 at each step. We have then ; 


1 1 ‘ 
Dox =Agc— ZA ge +3 A Gu —... 


to (i Meaty daa come ei Rea el a 
true. Lagrange himself, Arbogast, translators 
of Lacroix, , &e., may have used language in reference to this 
method which would seem to imply that they considered it as one of 


(a2 409) +(22+29) 
represented by (p+¥)*, should be the same thing as 
$+ 29949, oF (24) +2(24) + (24). 


ntil this 
line can be properly drawn, nothing like i method, 
when true, can be given ; or perhaps the converse, that is to say, 


made their method intelligible in a rational point 
was all it wanted-of m@thematical exactness. But, 
modes we cannot find anything of 
(‘ Mém, Acad. Berlin,’ 1772) gave only theorems 
without any mode of deducing them. Arbogast assumes the “ sépa- 


& 
i 
e 


ration des ” without remark. Laplace, by the aid of his theory 
ne ee ere Slee demonstrated 
some isolated classes of the theorems which this gives. But 
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may represent the result of so doing : similarly 3 may be the direction | °f a memoir by M. Servois in the 5th volume of the‘ Annales de 
_ to proceed as in 1+1+1, and 31 its result. And 3x2 would bea } Mathématiques’ (Lacroix, vol. iii., p. 726). The author exhibits those 

direction to 3 upon the result of 2, or to take 21+ 21+ 21, or | properties of the separable operations on which the legitimacy of the 


separation depends; and making a separate species of calculus of 
functions out of those properties, fully succeeds in demonstrating that 
differences, differentiations, and multiplications by any factors which 
are independent of the variables, may be used as if their symbols of 
operation were common algebraical quantities. 

The last step towards the full conception of a calculus of operations 
was virtually made by Dr. Peacock, in his ‘Algebra’ (first edition, 
1830); for though this work does not mention the subject, yet it is the 
first which lays down the principles on which the theory of separation 
is neither a resemblance of algebra, nor a calculus of functions founded 
on bra, but an algebra, or if the reader pleases, algebra itself; so 
oe conclusions rest upon the same foundation as those of ordinary 

ra. : 

We have [AtcrBra] pointed out what is meant by symbolical 
algebra, as distinguished from explained or interpreted algebra. Granting 
acertain number of fundamental relations, which are to be true, the 
logical consequences of combining those relations must be true also: 
thus, if it be universally true that a+b=b+a, and that cy=yz, it 
follows, even before a, b,+, 2, xy, &c., have any meaning assigned, 
that (a+b)z=2(a+b)=2(b+a). If, as in the article cited, we select all 
the primary relations on which algebraical transformations depend, and 
then bear in mind that the truth of all their consequences depends on 
the truth of those relations only, not on the relations being true for 
one meaning or another meaning of the symbols, but on the truth only 
of the relations, come how it may—we shall then see that all formule 
of algebra may be used as ions of truths, whatever may be the 
meaning of the symbols employed, provided only that, such meanings 
being given, the fundamental relations are true. We have already 
seen that this may be carried the length of extending the meanings of 
all the bols of algebra, in such manner that a science is created 
with definitions wide enough to include among its rational objects not 
only the negative quantity, but also its square root. This was extension 
only; we shall now show a process which, though it be still extension, 
is of another character. 

In our present inquiry, we need not trouble ourselves to make any 
particular i ion of the signs + and—,. They retain their 
algebraical meaning, so that whatever a and B may stand for, + (+) 
=+A,—(+a)=—a, Ke. 

If we now ask, what are the fundamental symbolical relations of 
algebra which remain, after those which depend on + and — are taken 
away, we shall find them to be as follows :—1. The distributive character, 
as it is called, of the operation ab, with respect to + and —, as shown 
in a(b+c—e)=ab+ac—ae. 2. The commutative or convertible character 
of same operation with respect to others of the same kind and 
itself, as shown in abe=ach=bca, &e., and ab=ba. 3, The depressible 
character of operations of the species a", when performed upon other 


* 
ions of the same kind, as shown in a™a"=a™t*, (a™) = a™, 
laws of operation being granted, no matter what the nature of 
the interpretation under which it is found ible to grant them, all 
that is necessary to the mechanism of algebra will be found to have 
been A cor It will be remembered that we speak of 1a under the 
symbol a—', 

In arithmetic, as already seen, we may, if we please, consider the 
symbols 2, 3, &c,, as indicative of operations performed upon the unit. 
Let us extend this notion, and, instead of the unit, make oz, any 
function of a variable x, the subject of operation; this function being 
always understood, if not expressed. Thus any symbol & has an 
operative meaning in itself, but when written in an equation stands 
for the result obtained by performing that operation upon gx, which 
may also be signified by E(¢x). Also let e+¥F and r—F stand for the 
algebraical sum and difference of the results of the operations E and F 
performed upon @z. Let us now appropriate E to stand for the simple 
operation of changing x into «+h, or x+any quantity independent of 
z in value: and to distinguish the different increments, let x,, B,, &c., 
denote the operations of changing x into r+h, +k, ke. It is then 
very easily shown that x the distributive, convertible, and 
depressible characters essential to its being logically the object of 
po ting Re ems Take two F sees a gx and vis ay 
assumed independently or resulting from ing operations; i 
follows then that E, Pe + Yer) is p(w + h) + (ew + A), which is 
E, ¢z -+ B, Yr; or the distributive character is established. Again, 
consider x, (E, pr) and &, (E, px): first, B, px means ¢ (x + k), on 
which perform »,, or change a into x + h, giving p(x + h + hk); 
next, E, ga is » (x + h), on which x, being performed, gives 
¢ (@ +k +h), the same as (x + h + kh), Consequently zr, BE, px 
= E, & $x, or the convertible character of x is established. Thirdly, 
consider xj ‘x7, meaning that the operation », having been twice per- 
formed, 8, is to be three times performed upon the result: we have 
evidently » (x + 5h), or B px; and if B} were to be performed four 
times running, we should have & }*, Hence the depressible character of 


and | the successive operations is established ; and though it be a wide step 


or the beginner to make, the applicability of all the formule of 


| ie at — 
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“ 
eps Stee gael, mabe sera Sones, © Shellie of 
notation may be made as follows : 


=> 


7 

ee ee ee eda: 
so that x* @r and x, @r are the same, reasoning 
whenever 4 is a whole number; and shows that it is 
Similar reasoning also applies to r~* where A is 
: for x must so interpreted that * performed 
give © or e°; that is, e—* or with x changed / times 
must be 4° gr, or gx ; or E-* ger must be 9 (2 — kh). In 
manner it may easily sadly bs aoirn Goh oe the meanings of ee 

is fractional, is @ (2 +h but, as in common algebra, 


Re 
z 
* 


putt 
“4 a 


): 


d 
F 


any one out of operations as many in number as there are 
units in the denominator of 4. To take a very simple case, required 


8 @ (x), meaning an operation which, twice repeated, gives E* gx, or 
red +). This condition is evidently satisfied by o (x + 4k), but it 
is also satisfied by — (x + 4%), for if part of the operation consist in 
change of sign, two repetitions of the operation reproduce the original 


t must not be forgotten that, in finding new objects of algebraical 
reasoning, we have not lost our rights over the old ones; thus any 
letter may stand for a multiplier or divisor of the universal subject of 
calculation, gz. But these independent multipliers must not contain x : 
for if they ded contain ze the converti of the multipliers with & 
would not any longer be practicable. for instance, we consider 
axpr, which is a 9 (x+1), w we find it to be the same as ¥ (ag), for a, 
ing independent of «x, is not affected by x. But if we consider cr@z, 
ands (op, we find the first to be xp (x+1), and the second to be 
(x+1)¢@(x+1). A wide branch of the calculus of operations exists, in 
which the convertible character of the operations is not made a postu- 
late. Our limits will not allow us to enter upon it, except to a very | 1 
small extent, as tly given: but there is one elemen work on 
the subject, Carmichael, ‘ Calculus of Operations,’ 1855; and there is a 
good deal on the subject in Boole, ‘On the Calculus of Finite 

aeaiies a preceding, to 
To we may suppose E°pr to mean 2 as 
before, and rex to stand for 9 (7+), where a may have any value we 
independent of x, And it is in our power to abbreviate any 
collection of operations by usinga single symbol to stand for it. Thus 
Laplace uses Ve to stand for uch set operon a 
Ao (x) +4, 9 (ata) +4, 9(v4+2a)+. 
which we should denote by 
V =A tA E+A, E+. 

Again, if in common algebra fy were as sess, We might 
abbreviate the preceding into fx instead of v. 

But it may be sid that this, though intelligible as to a simple 

its repetitions x*, =, &c., its inverse and repetitions of it 

F , dke., ceases to have m when we come to apply it to 
other functions of algebra. What, for instance, is log. (1+)? How 
can the direction to add @ (+a) to gx have a logarithm ? This ques- 
tion arises from the student having carried with him into purely 
symbolical algebra (in which it i is the first requisite to drop all mean- 


at 
¥ 


£ 


i 


significations of symbols derived from ordi arithmetical 
i Now it is to be remembered that as far as we have yet gone, 
the transcendental symbols of me atl a os E, sin E, cos E, &e., 


Suk tatedy te tees far less defin j they are not therefore 
e 


question is, how 


Tulane og a. rg oot GPa +....6. We 
must eas a*=1+loga.u+....,or that a* must be 
viewed, when it means an operation to be performed upon qr, as an 
abridgment of 


ort log a. Box + 4} (log a.’ x? or+,... 

uestionably the most difficult step of the whole : we shall 
aaa further to consider it in the article Retation, but for 
the present the following may be sufficient. Since the total operation 
tees m+..,.can be easily understood, consisting merely of 
seconaite ‘ormance of the operation x, the multiplication of 
the results by quantities of common bra, and the addition of 
the products ; Sad clues Wh the tenesioan of common algebra can 
be expanded, in series of the above form, in such manner that the 
series have all the algebraical properties of the transcendentals they 
stand for; let us consider the transcendental symbols of operation as 

abbreviations of the series, < ooptederates series of operations. 
We shall now proceed to some examples. First, let it be required 
a rately ta Bey: oo mens +.... This 
may aeeeeaee Ao +A, E+ + upon oz. Let 
the latter series in common be fe, Jw, considered as a 
— of , stands for the preceding complex operation, 
the be required to be made aseries of terms 
containing ¢x and its differences: let ¢ (7 +a) — or = Agz, then E—1 


simplification of 
or x' be simply a direction to increase x by unity, and £° a direction | ceding 


conclusions, as shown, here apply, when / is a fraction, } ha’ 


is 4,or B=1+<. eb nates is By +B,A+B,4°+ .... where 
By, B,, 0, are the values of fy and its successive roster age 
when y=0, divided by 1, 1, 1.2,1.2.8, &. Consequently the 

series is the same as B,pt +B, Apr + B,AOr+.... Pe toneneal 
let the series be ¢-c—@ (w+a) + o(@+2a)... or (l—B+E*—....) 
or (1+2)~' ga, bent nee a scnfns anna 


1 1 
(3-74 + 3a... ) gxor 


1 1 1 
got —GAgr + F Apr —.., 
We have chosen this result as one which is very easy to verily, Let 
gx, @ (+a), &e., be denoted by x,, X,, &c., then Se Tenet on : 
$= Ky APL=X,—Xy Ap? =¥,—2X, Ky 
' Cre ar ee le 


ve 
, 1 1 
Substitute these ing gz —- {7 TAGe + +. yand we have 5 9 <4 


(X,—Xo) +....: take a few terms, develo; the fractions multipli- 
i we shall find the vending tt Seale Ga 


Gately. Jes lse eae 


bode ky lets | 
ae es are 
orX, —X, +X, —...0rgr — o(@ + a) + o(@ + Qa)—... 


We = ahr oo an ae of eek eee Required the 
meening a7 meansofx! Since A=E—1, we have A7=(z— 

oe aera xe 1 ; sei aes 

A gx means ¢ (cx—a) + o (e@—2a)+ .... ad infinitum, 

This is easil: Anata Be iden with the relstion 6-1] Se - 


AA! ox= ox, for if the ing series be called yz, we have AA 
=Aye=y (x +-4)—tae= (pr + G(e—a) + ....)— Bae sy 


«aes =e, ass aca eae 


sreving Teyler's ‘aporsen, but the 

vi ye’ cea ik o - 

of a more difficult character. "y 
Let (p(x +6)—gx): 8 be called Dy: an wwe cena 


more nearly is Dg the differential coefficient of gx, or ¢'x. Let @ be 


the nth f the given quanti : then the smaller @ greater 
cats be Wekereaan sf heed 2 fi 


9 (vt 0)=(1+ OD,) ox, 
$ (+20)=(1+0D,)? ox, since 
9 (2+20)—$ (+0) = O09 (2 +6) or 
(+26) = (1+ ODg) p (w+ 0) =(1+0D9)* pa. ; 
peppers s te eta sleet 
= $e + NOD ghz +m —>- @p'jgr+.,., For n@ write a, and the 
preceding becomes 
ox tanyoeta Sw, PE. c 
a Prete always = (a+ a), has a limit also= =p +0) Take that 
y diminishing @ without limit, and we see Doh, Dype, Ke., 
become $'x, $x, &e., or 
 (x+a)=9r+9'x, arg’ S 
sites ee, Se ei “ 
1eA=1+an+ Sots... =e; “a 


«articular ease of which (when a=1) was chosen as our illustration 
at the beginning of this article, This relation 1+A=¢” eg we 
great power of converting series which contain differences 


re 


wr reed oa versa, Mj pS 
We now omy ry hy This symbol must pp 
Gxu=ox, erp Senteate the first of which is satisfied by D- om 


J/oxdx + ©, where ¢ may have any constant value: but the second is — 


only satisfied by /p-ed.r, beginning at a value of which make @z=0. 
We shall however see that we need not enter on this question in 
reference to the theorem following. 


immediately 
Let it be required to Aa, —a)+o(2@—2a) +... 
all taf, Vy tanta ok Sp aioe or ¢e pany ney he : 


ail 


OPERATION. 46 


Since A is «®—=1, we have to find (e™—1)-" e: 
D. phe ng ical processes show 


in powers* of 
(et —1)-! can be 


ae t ro 
2-~B2tAG-Br Zt hs 3a5.6 — 


where B,, B,, B,, &c., are the NuMBERS oF re of _—- 
ample stock is given in the article cited: thus B, = %,B, = yp, &e. 
Write ap for ¢, restoring x, and for Dow, ke., write $’c, &e. but for 
pox write /pudz +c. We have then 
 (z—a) + > (z—2a)+¢ (x—3a)+ ... ad infin. 
=*Seode+ o— 5 pet FS yn OO yet... 


¢(x—a) ending with ¢ (x ai pera Se end af 
—a) +.... ending wi —na) is ~eyy 
x in the preceding, 4 that y—a=2—(a+ 1) a, &e.: sub- 
tract the result thus obtained from the preceding, and we have 


o(2—a) + (4—2a)+.... + @ (e—ne) 
1 
= 5S quite —2S gydy — 5 90-99) 7 (G2 —9'y) — 2. 


But / prdc—{orydy is /pxdx taken from y to 2, or if 9,2 differen- 
tiated give gx, it is o,27—9,y. We introduce this merely to 
neces Je mnaes ©) On reyes who 5 ly master of 

1e result from other sources; and we cannot here explain the reason 
why one particular form of A oz is taken. 

further of the results of this subject, see the 

A to the Translation of Lacroix; Herschel’s ‘ Examples of the 
; of Differences ;’ Lacroix’s large work Differential i 

of Useful Know Differential Calcu- 


make an at the demonstration of the following theorem a 
tect of his utertanding the method vhich we have explaet a 
the of analysis i i 


are most essential as preliminaries, 


o(z+a)—o(e—-a) po (7+2a) — » (x—20) 
@ 20 


(«+ 3a) — > (x—3a) 
+ 3a 


"Instead of $x, a function of only, to be the fundamental 
Sede. gators heb dh Ula ape stippose E and x, 
some of 


We can nly trey noe m eee eats into 7,+4¢,. 
and p, ‘ ti 


results of this extension. Ifp 
of differentiation with respect to « and 


EE, = € +4%=14+(aD+a,D,)+.... 


, Which 
of (D+D,)"¢rx, the formula for 
of the 


coefficient 
some indication of principal steps of the 


meng to the solution of differential 


the calculus of operations may throw light upon 
it would at one time have 


without subsequent interpretation: nor 
ep agra cad the science, the inter- 
ns are always And further, it may rest that 
can be pointed out, derived from processes in w some 

_* We transfer this word, with extension of meaning, to the calculus of 


only, and not all, of the fundamental rules of algebra are true. This 
does not prevent our right to deduce conclusions from such theorems, 
so long as we use no fundamental rules except those which are true of 
the expressions in question. For instance, we have seen that the 
operations of our calculus are not convertible with the operation of 
multiplying by a function of the variable. Thus if © stand for the direc- 
tion to change x into x+1, A for that of forming the difference thence 
arising, and D for the direction to take the differential coefficient with 
respect to x, we have no right to say E¢a(Wx)=orE(Yx), or Apa(yx)= 
grape), or Dex (Yx)=paxv(vx); in which Ya is the function operated 
upon. But, when we thus use another function, px, besides the one 
operated on, ¥x, this convertibility of operations is the only rule of 
K Besa which fails ; it is therefore the only one the use of which we 
must avoid. 

The operations £, A, and p, are closely connected with u+a, A+a, 
D+ <a, of which they are particular cases; @ being a constant, positive, 
negative, or nothing. We have 

(E — a). ge = atta (a—* gr) 
(A - a) px = (a + 1+ ((@ + 1)-*¢2) 
(> — a) ge = et (—™ ga). 


The first sides of these equations being representatives of $(x +1) 
ee Agu—apx, and ¢'x—agx. If these operations be repeated, we 
ve 


(E — a)"gu = G+" A™ (a-*Gx) 
(4 — a)"gx = (@ + 1+™a"((a + 1)-* 92) 


(D — a)* gx = cD" (e—* Hx). 

These results will also be found to be true when m is negative, by 
which means we are enabled to interpret (D—a)—', (A—a)—, and 
(z—a)— and their repetitions. 

These same forms may be extended, as follows :—Let E, and Ev 
severally denote the operations of changing x into x + 1 and y into 
y + 1; and let p,, p,, 4,, 4,, be similarly interpreted with respect to 
the differentiations and differences. We have then 

(B, = ay"(E, —b)*=att™ Beteama® an*h-¥ 
(A, — a) (a, — 0)" = (a+ 1)*™ (+ Ly tramas (a $1)-* (641-9 
(D, — a)" (0, — Bs = ettly pm pe emery 


in which the function first operated upon is left out to save room. 
Here m and » may be either positive or negative integers. And even 
ge E may be Reebok of operation, bak ah aie Segeet ie ay 

us 

(D, — GD, )" = e* D, DP ey, 

in which the second side is to be thus interpreted. Changing y into 
y —az, differentiate m times with respect to #, and then change y into 
yan, 

We shall now give the heads of some methods of solution, observing 
so emtca herwcang wriperia prt en Tipteers bana 
same solutions by other methods. 

Take the common linear equation— 

d™y da—ly 
Ct bimnit++. =X, 


in which a and bare constants, and x a function of «. The operation 
‘ormed upon y is ap" + bp™—! + ...: if this be called a, then y 
the result of perfo the inverse operation a-! upon x. By 
the method explained in Fractions, Decomposition or, transform 
(ap" + bp"! +...)—! into a(p — a)—! + B(D — 8) +, &e., where a, 
8, &e. are the roots of the algebraical equation aa™ + be"! +... = 0. 


Then y is 
a(pD— a) 7x + B(D— A) x+.,.. 
or ac fe—e* xdx + Be fe~Pt xdxt.... 


substituting for p—' its usual mode of expression. The arbitrary parts 
of the solutions will be obtained by the constants of integration in the 
usual manner. But the arbitrary may always be obtained, in all 
inverse operations, by ideri function operated upon as x +0, 
and operating separately upon x and 0, Thus (p—«a)—* x may be com- 
pletely Ghoreaned toy . 

e#(f dar)? 8x + e7( [ da) 0, 


the second term of which is e* (rp +qr+nz*), rp, Q, and R being any 
conatants. 

Suppose that there are equal roots in the above equation, say 
three roots equal to a The resolution of the fraction gives terms 
of the form 

kK(D — a)-3 + L(p — a) + M(p — a), 


which contribute to the general value of y, 
ee {x(fdey + u( fdey + Mfde}e** x, 


and the arbitrary part « (p+ Qqzv+ne), 


a ee PAT ae _ 
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: The linear equation of differences corresponding to the above is 
Aen + bite 4 n-1 +....=X, 
where wu, isa function of 2 to be determined. The operation per- 
formed on u, on the first side is az" + be*-! +... 
Every single root a, contributes to the solution a term of the 


form 
Aa(e — a)—'. x orat! A-"(a-* x), 


in which A~' a-*x may be any function of which the difference is 
a-*x, If x be an integer, what is called 3 (a~*x) will do. Any set of 
equal roots contributes terms of the form 


A(E —a)~* x or aat-*A-* (a-*x), 
linear equation being given, in which either of the operations 
sof emgendina, combined either Ey, Dy, or Dy, the form of the 
solution may be found. Take for example 
d 


dx Us,y — Oz, y41 = X, 


the tion performed upon u,,, on the first side is p, — avy, and 
aaardingly we have = 
tty, y= eemey f e-*tv xdz, 
which is one form of the solution, and must be interpreted by 
expanding 
e*nyintol + ary, + ; axe? +... 
Another form can be obtained from 
1 1 
(fy — 7 Ps) May = — GX 


We can only touch very briefly upon these points, and rather to 
show the existence of the system than to enter into it. Further details 
will be found in the Library of Useful Knowledge, in the ‘ Treatise on 
the Differential Calculus,’ pp. 751-758. 

The theorems answering to that of integration by parts, when p—a 
and E-a are used, are as follows. To save room let p—a and rE—a 


be denoted by © and A. Then 
@— (rq) = Pe g-0-' { rea} 
A7}(pq) = PA~Q-A-! {ar.A-lx9} 
Pand Q being functions of x, to which p and E refer, and rp’ meaning 
de: dx. If a=0, the first becomes 
SJrads = 2 fads — f{r. fede.de}, 


which is the formula for integration by parts. And if qQ be of the 
form ©*n, or A*R, and Pp be a rational and integral function of a lower 
degree than the nth, the preceding operations carried on will show that 
@—'(pe* Rn) and A-! (pA*"R) can be performed without leaving any trace 
of inverse operation in the result. Of the first of these it is a par- 
ticular case that— Re 

"RK 


S* Ge & 
can be found wheneyer P is a rational and integral function of a lower 
degree than the nth. Thus, Pp being of the second degree, 
O-—(PO'n) = PO*n—P’O*R + POR 
A—(pA%r) = PA?R —AP.AER + A*P.E*R. 

By help of these theorems the intermediate equations of any linear 

equation can be readily discovered. Suppose, for instance, we have 
(p-1)'(@-2hy=x, 


equation of the eighth degree. There are eight equations 
of the seventh Two of them are discovered at once by 
7a la capa ag and (Dp — 2)~! on both sides, 
gi 


(p—1)'(p— 2) ye fe xd, 
ths (o—1)5(v—2) y—e* [* xd, 

To find ‘the other six, multiply separately by x, 2°, 27, x4, the 
simplest functions of their Sum Gems, and Seeticats (hia 
upon all four results, and (p—2)—' upon the first two. This, by 
the preceding theorems, can be done, Thus, multiplying by x we 
have 

(p—1) { x(v—2)y— (0-2) y} =e fe anda, 
(v—2)* { x(o—1)! — (0-1) y} =e fe axdz, 


which are two more of the sgten equations, To find the equations 
of the sixth i pa of the seventh degree must be selected 
which admit of a repetition of the operation without leaving the 


inverse ee ee (p—1)~y: and the operation must be 
5 80 on. 
OPHICLEIDE (d¢us, “a serpent or snake,” and xcs, “a key”), a 


of larger dimensions, and is furnished 
with the same kind of mouth-piece as the t. The scale of the 
base ophicleide is from B, the third space 
the fifth added space above it,— 


= 


including Music for 
the ophicleide’ is written in the base clef; for the alto, or ophicleide 
quint, in the treble clef. When the two instruments play iy Wars: 
the music for the alto is written an octave higher than that for the 


every tone and semi-tone within this es 


extended its capabilities; besides which, he discovered a better mode 
of constructing the tube than had been , and thus 
ameliorated its tone. These improvements were reported to the 
Society of Arts in 1821 by M. Franccur, in consequence of which 
Labbaye obtained a patent for five years. The ophicleide first reached 
England in 1834, one of dimensions ha‘ been manu- 


factured abroad for the Birmingham Musical Festival of 


es 
the Supplement to the ‘ Musical Library’ for November, iss, itis — 
double-base ide, made 


thus mentioned: “ A new instrument, the i 
for this festival, and now first introduced into England, proved 


ment is not destined to 0; a great change in the constitution of 
our orchestras ; well played, it will answer the purpose of four double- 
bases, and is well calculated to form a third to the bassoons, which 
has long been a desideratum, As a contra- to the trombones, it 
will not be found less useful.” This prognostic has proved correct ; 
the instrument is now become indispensable. Examples of its effective 
and judicious use are to be found in the ‘Gloria, and ‘ Marche 
Réligieuse’ of Cherubini’s third solemn mass, performed at the 
consecration of Charles X, 


the eran om traditions connected with it are rendered less sur- 


prising by thi Peer d of remarkable stars, since the latter is a pre- — 
sumption that constellation itself is of a later date than Orion or 
Ursa Major. 
The following is a list of the principal stars :— 
No, in Catalogue 
No, in Catalogue of British 
Character, of Flamsteed, Association, Magnitude, 

6 1 5414 3 

« 2 5437 35 

Ps 5 5516 4 

A 10 5520 4 

¢ 13 5548 3 

‘ 25 5692 4 

« 27 5708 4 

n 85 5781 38 

é 40 5844 4 

6 42 5851 4 

a 55 5941 2 

8 60 5996 3 

¥ 62 6020 4 

y 64+ 6078 4 

7 67 6092 4 

k 69 6104 4 

70 6123 4 
72 6143 4d 


* Does nol agree with Bayer. ' 
1 65 of Flumsteed was cither a mistake, or has disappeared, 
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OPHTHALMIA (from ophthalmos, dp0aduos, the “eye”) is an 
inflammation of the eye. General ophthalmia, or an inflammation of 
the whole globe of the eye, is a very rare occurrence. Cases however 
do occur, from severe injuries or other causes, in which the signs of all 
the special forms of ophthalmia are combined, and they are the most 
formidable affections to which the eye is liable. Unless met by the 
most active antiphlogistic treatment, they usually terminate in com- 

destruction of the organ. 

In the large majority of inflammations of the eye, one part of it is 
alone or especially affected. Hence there have been described nume- 
rous varieties of ophthalmia,a distinct name being formed for the 
inflammation of each part or tissue by appending the termination 
itis to its anatomical name; as conjunctivitis, iritis, and corneitis, for 
the inflammations of the conjunctiva, iris, and cornea, [Eve, in Nat. 
Hist. Drv.] 

Of all the varieties of ophthalmia, slight inflammation of the con- 
junctiva is the most frequent. It is the common result of all slightly 

itating bodies being introduced between the eyelids, and of the 
application of cold, in which case it is often called catarrhal ophthalmia. 
Its symptoms are ess, varying from a pale-pink to a scarlet colour, 
of the external membrane of the eye and of the lining of the eyelids, 
the blood-vessels (which are naturally invisible) appearing swollen and 
tortuous, and making the front of the eye what is commonly called 
blood-shot ; swelling of the eyelids and increased thickness and puffi- 
ness of the conjunctiva of the ball; and an increased secretion of 

ue white or yellow tenacious mucus which agglutinates the eyelids. 

e pain is seldom acute, except in severe cases, in which it has a 
peculiar character, as if there were dust or fine sand rubbing between 
el bc There is rarely any intolerance of light or any constitu- 
ti affection, and the vision is not at all affected, except by the 
swelling of the eyelids and the accumulated mucus. 

In this, the common inflammation of the eyes, no active means need 
be employed. In severe cases, blood has been taken from the arm; 
but in general, the application of lecches, cooling lotions applied to the 
eyes, and mild purgatives or sweating medicines, are sufficient for the 
removal of the inflammation, which, as it does not affect a part directly 
important to vision, nor spread beyond the tissue first affected, rarely 
leaves any inconvenience behind. In the mild cases of this kind, a 
lotion composed of two grains of sulphate of zinc to the ounce of 
water is the best, and generally a sufficient remedy ; the eyes should be 
washed with it three times a day. 

That which is commonly called purulent ophthalmia is a much more 
serious form of inflammation of the conjunctiva. It was observed in 
its greatest severity in the European armies engaged in Napoleon's 
campaign in Egypt, and is therefore sometimes called Egyptian 
ophthalmia and from its appearing to spread from one individual to 
another by the contact of the purulent matter secreted by the inflamed 
eyes, it has also received the name of contagious ophthalmia. In this 
form, which has often appeared as an epidemic, and is generally 
_ acknowledged to be liable to spread by contagion, all the symptoms of 
_ the preceding are greatly aggravated. The conjunctiva is intensely 
red, and so swollen that it is raised in a deep ring round the cornea, 
whose edges it overlaps so as almost totally to obstruct the sight. The 
conjunctiva of the eyelids is at the same time excessively inflamed, and 
by effusion into their loose cellular tissue they often me so dis- 
tended that they completely cover the front of the eye. A considerable 
quantity of acrid yellow lent di constantly flows between the 

producing excoriations of them and of the cheeks. The pain is 
extremely acute, vividly smarting, or hot and burning, and it is 
accompanied by some intolerance of light. From the conjunctiva, 
which it at first affects, the purulent ophthalmia often spreads rapidly 
to the other tissues of the eye; producing ulceration and sloughing, or 
_ excessive opacity of the cornea, and all the worst results of inflamma- 
_ tion of the several tissues, even to suppuration and destruction of the 
_ whole of one or both eye-balls. 
The treatment of this form of ophthalmia must be active in propor- 
tion to the rapidity of its destructive effects when unchecked, 
, both and local, may be employed, and purgatives and 
the various other antiphlogistic means should be administered, as in 
_ the treatment of any other acute inflammation. When the inflamma- 
tion is somewhat checked, the greatest benefit is derived from the 
3 onan of powerful astringents to the eye, a mode of treatment 


I me — — 


the name of granular conjunctiva is given. The affected sur- 
looks like that of a florid ulcer, and the friction of its irregularities 
the front of the eye-ball keeps up a constant slight inflammation, 


; scape paaatet phe cep edo age 
‘ or caustics ; 
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application of power- 
most efficient, shengh a severe remedy, 


is to touch the rough surface with a piece of sulphate of copper, 
taking care after its application that no considerable portion of it comes 
in contact with the front of the eye. 

Infants of three or four days old are often the subjects of a very 
severe form of inflammation of the conjunctiva, to which the name of* 
the ophthalmia of new-born children has been giyen. Its course and 
effects are similar to those just described, and it sometimes produces 
entire destruction of the eye before it attracts proper attention, for the 
eyelids are commonly agglutinated together by the discharge, and are 
so swollen that they obscure the front of the eye. Its severest form 
may be s' when the upper eyelid is much swollen and is exter- 
nally of a bright red colour. The treatment must be similar in its 
principles to that for the corresponding disease in the adult ; in severe 
cases a leech should be applied to the temples, and purgatives should 
be administered in all; and when the inflammation is somewhat 
relieved, or from the first, if it be not very severe, astringent lotions 
should be dropped into the eyes. The best form is composed of from 
two to ten grains of alum in an ounce of water, beginning with the 
smaller quantity and gradually increasing the strength. 

Another form of inflammation of the conjunctiva is that called 
strumous ophthalmia. It occurs in children of scrofulous habit, and 
is chiefly remarkable for the extreme intolerance of light by which it 
is accompanied. The patient cannot be induced to open the eyes, or 
even to raise them to the light, but keeps his head down, with the 
eyelids pressed together upon the ball of the eye, and carefully 
eovered with his hands or his clothes. The degree of inflammation is 
by no means proportionate to the severity of this symptom ; the con- 
junctiva is usually only a little reddened, but in many cases little 
pustular elevations form upon the edges of the cornea. The treat- 
ment of these cases should be chiefly that adapted for the constitutional 
disorder on which their peculiarities depend. (Scrorua.] Pure air 
and exercise, mild aperients and tonics, and especially bark, iodine, and 
iron should be administered, and the general health should be carefully 
attended to, In the earlier stages a few leeches may be applied, but 
afterwards counter-irritation by blisters placed behind the ears, or by 
tartar-emetic ointment rubbed on the same parts, is most useful. 
Slightly astringent lotions may also be applied to the eyes, and the 
ulcers or little pustules on the cornea touched with the solid nitrate of 
silver (lunar caustic), 

The characters of inflammation of the sclerotica.are very different 
from those of inflammation of the conjunctiva, but very often the two 
affections are coincident, so that the appearances belonging to each are 
confounded. In sclerotitis, as this form of ophthalmia is sometimes 
called, the redness of the eye has a rose-pink or violet tinge, rather 
than the scarlet hue which is seen in the preceding form ; for the dis- 
tended vessels are fewer and smaller,and are to a certain extent 
obscured by the conjunctiva, beneath which they lie. This redness is 
most intense in a zone around the cornea, at which the enlarged vessels 
are concentrated like rays, and from whose-outer border the redness 
diminishes in brightness till it is nearly lost at the angles of the eye ; 
and by this circumstance sclerotitis is further distinguished from in- 
flammation of the conjunctiva, in which the redness increases with the 
distance from the cornea. In sclerotitis there is always considerable 
pain of a dull heavy kind, which often extends all round the orbit, or 
over the forehead and head, and is accompanied by intolerance of light 
and a profuse secretion, not of mucus or pus, as in the preceding cases, 
but of hot tears. The pain is very often aggravated in the evening, or 
throughout the night. 

The treatment of inflammation of the sclerotica must, as far as 
general means are concerned, be the same as for acute inflammation of 
the conjunctiva. The application of astringents or stimulants is use- 
less, and sometimes injurious; the vapour of hot water and other 
warm fomentations are the local means which are most agreeable to 
the patient. The moderate use of mercury is generally useful. In 
rheumatic and gouty conditions of the system, with which this form 
of ophthalmia is often connected, and is then called rheumatic or 
arthritic ophthalmia, the treatment adapted to the general disorder 
should, as far as possible, be combined with those means which are 
proper for the local disease. [Gour; Rueumatism. ] 

Ini ion of the cornea, corneitis, or keratitis, is very generally 
connected with some degree of the preceding. Its signs are those which 
are common to the inflammations of all the deep-seated tissues, namely, 
dull pain, intolerance of light, and profuse discharge of hot burning 
tears; at the same time a few vessels passing inward from the red 
zone around the cornea become visible upon its surface; it loses its 
transparency and becomes hazy, or assumes a grayish and often opaque 
chalky-white hue, from the deposition of lymph between its lamina. 
[Levcoma.] In very severe cases suppuration takes place in the 
cornea, and it acquires a yellow colour and ulcerates; or matter is 
poured into the anterior chamber [Hyporrum], or the cornea is per- 
forated by ulcers and the iris protrudes ; or it sloughs and becomes soft 
and weak, so that staphyloma is produced. 

The treatment of corneitis in its active state is the same as that for 
inflammation of the sclerotica, After the inflammation is subdued, its 
effects (which the situation of the cornea renders peculiarly important) 
admit of but little useful treatment. The opacity which remains, 
when it is superficial, is usually gradually removed, and that process 
may be in some degree assisted by the application of a weak solution of 

KE 
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ing gradually filled up, and the low tinge 

ice the ~ for a gray or bluish colour; the 

as loma, extensive leucoma, sloughing, 
irremediable, 


are 
iris has already been treated of. [Inrr1s,] 
Inflammation of the membrane of the aqueous humour is not 
uncommon in young persons; it is marked by dullness and haziness of 
the cornea (which is surrounded by the vascular red zone formed by 
the distended vessels of the sclerotica), an alteration in the colour of 
the iris, which assumes a dull reddish hue and a turbid or purulent 
se of the aqueous humour, with, in some cases, hypopium. 
treatment does not differ essentially from that of ma- 
tion of the iris or sclerotica, with which this form of ophthalmia, like 
all the affections of the deep-seated tissues of the eye, is very generally 


tissues, The treatment must be similar to that for the acute inflamma- 
tion of the iris or cornea, and be actively administered ; for the nature 
of the parts affected renders the least disorganisation of them of the 
highest importance. 

All kinds of ophthalmia may either become ,chronic after having 
existed for some time as acute ee or may be chronic from their 
commencement. Their symptoms in either case differ only in degree 
from those of the corresponding acute forms, and the treatment of 
them should be the same in principle, though less active. Counter- 
irritation by blisters or other means, applied to the neighbourhood of 
the eyes, or setons in the back of the neck, are among the most useful 
means ; and to the milder forms of i t lotions some preparation 
of opium, as the vinum opii, may be with advantage. 

OPIANIC ACID.. [Orrom, Atkatorps oF.] 

OPIANINE. (Oprrum, ALKALoms oF.] 

OPIANO-SULPHUROUS ACID. [Oprrom, ALKaLorps oF.] 

OPIANYL. [(Orrvum, ALKaLorps oF.] 


OPICI. (Oscr. 

Opium—the dried juice that exudes 
from incisions made in poppy heads while still growing on the plant— 
i ies to certain organic bases or 
alkaloids. The number of these ids at So is seven; 

i ine; 4. Papaverine ; 
5. Opianine ; 6. Narcotine ; 7. Narceine. They exist in o ne chiefly 
em are 


bést) opium, analysed by M SS ne eee 


before thebaine, verine, and opianine were rescued the 
defined matter “ gummy extractive :"— 
1. 3. 3. 4, 
Morphine . « 10°842 4/106 9°852 3°800 
Narcotine « « 6808 8150 9°360 6°546 
Codeine - 0-678 0°834 0-848 0°620 
Narceine . + « 6662 7°506 7°684 18°240 
Meconine . + 0804 0°846 0314 6°608 
Meconic acid . . 5124 3968 7-620 6-644 
Fat . . - 2166 1350 1816 1°508 
Caoutchoue . . 6012 5°026 38°674 $°206 
Resin . ° « $582 2°028 4112 1834 
Gummy extractive 25°200 $1°470 21°884 25°740 
Gum . - 1042 2°896 0°698 0°896 
Mucus. . . 19°086 17-098 21°068 18-022 
Water .  . . | «(9°846 12°226 11422 14-002 
Toms ww lw O48 2°496 0568 $°334 
100°000 §=-:100°000»=—:100°000 ~=— 100000 


i b poor in alkaloids, and Indian 
opium midway, in that respect, between the Smyrna and Persian 


Separation of the opium principles from each other—The methods by 
which constituent of opium is extracted are tolerably easy ; 
the of each one, however, from the same specimen of opium 


is a matter of far greater difficulty, and can only be successfully carried 
out by working with large quantities of raw material. Fortunately 
the operation is seldom or never necessary, and will only be given here 
as an illustration of the Haagen tye ee aioe gouges Be each 
? 


other. following outli 
Miller's ‘ Chemistry,’ vol. iii., p. 277. 


which codeine is dissolved out by ammonia and afterwards - 
tated by potash; ammonia added to the black mother liquor filtered 
from the tae of morphine and codeine pontee thebaine 
and papaverine, which are subsequently separated from 


moniacal solution ; from the latter, narceine is pitated by acetate of 
lead, and meconin then alone remains cmictod Opianine has hitherto 


only been found in Feyptian A oe ; E : . 
1, Morphine (C,,H,,NO,+2Aq.), Morphia, Morphina. This alkaloid 
derives its name from Morpheus, the god of sleep, in allusion to its 
narcotic properties, It was probably known during the 17th century, 
as Ludwig notices, in 1688, a substance called magistery of 

sessing properties similar to those of the body in question. 

is pe only in plants of the poppy tribe [Papaver, in Nat. . 
Drv.], and is generally combined with meconic acid, but sometimes 
with sulphuric acid. 

Morphine may be extracted from opium in several ways. The 
‘London Pharmacopmia’ directs that the opium be thoroughly ex- 
hausted with water, and chloride of lead added to the resulting strained 
liquor until no more precipitate of meconate of lead is thrown down ; 
the filtrate is then evaporated to the ing point, the crystals of 
hydrochlorate of morphine purified from colouring matter by di 
with animal charcoal and isation, and morphine 
from the hydrochlorate by addition of ammonia, 


i 
3 
| 
] 
ie 
F 
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Mohr and Thibouméry’s method is based on the solu’ of mor- 
hine, and insolubility of the other bases, in lime water. It consists 
in thoroughly in 


of ammonium and Saaly paying the morphine ths preapatl by 
ammoni\ fi ifyi e e thus precipi! 
treatment with animal rec’ isation. 

i of ine. M. Fordos has recently (1857) published a, 
process for determining the amount of morphine contained in any 


twenty-four hours, the insoluble portion triturated in a mortar, thrown 
on a filter, and washed three or four times with water. The whole of 
the liquors are then mixed together, and a third part of them treated 
gradually with ammonia until, after brisk agitation, a slight ammoniacal 
odour is perceptible ; by this operation the quantity of ammonia neces- 
sary for the precipitation of the whole of the bases is known; the 
latter cannot, however, be at once collected, as much resinous and 
colouring matter is also thrown down by the ammonia, The next step 
therefore is to add an equal volume of alcohol to the remaining two- 
thirds of the mixed liquors, and then double the quantity of ammonia 
used with the one-third. The alcohol has the effect of 

solution all the resin and colouring matter; and although 
precipitation of the morphine, the whole of that alkaloid goes down in. 
crystals after canting: 


upon is fifteen grammes (281 ins). 
Morphine is amet | fn ; , but has a persistent bitter 
taste. It crystallises in t 


in boiling alcohol, but insoluble in ether or chloroform; ammonia also 
dissolves it slightly. Its alcoholic solution communicates powerful 
Heated, it with its 


Hydrochlorate of parr (Cc HNO. MOL Ghe), eae 
roc te 0) ii + 4 ; 
Cee ee i etet, Max eh wei 


tals : it is soluble in 16 to 20 times 


it 
en exposed to a red heat, it is totally decomposed and 
Its preparation from opium has already been described. 


Acetate of morphine is prepared by dissolving the alkaloid in acetic 


solution a part of the acid 
the acetate, suffering partial decomposition, is rendered insoluble in 
water, 4 
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The crystals are in the form of colourless radiating needles, which 
are very readily dissipated by exposure to heat and, like the other salts 
of morphine, are decom ammonia, potash, and soda, the 
morphine being precipitated. te of morphine is slightly deli- 

uescent, 
? Meconate of morphine, which is the natural salt existing in opium, 
does not crystallise; it is soluble in water and in alcohol. 

Sulphate of morphine (C,,H,,NO,, HO,SO,+5Aq.-) ises in 
needles grouped in bundles; it is soluble in about twice its weight of 


Bisulphate of morphine is procured by supersaturating the neutral 
salt with nat le acid ; the excess of acid is to be removed by ether, 
which does not dissolve the bisalt. 

Nitrate of morphine is obtained by dissolving the alkaloid in the 
acid; it assumes at first a fine deep orange colour, which afterwards 
becomes yellow, and, by the continued action of the nitric acid, oxalic 


acid is ; when however dilute acid is used, a neutral salt is 
peascnak ta the doen ot stellated crystals. It is soluble in 14 part of 
water. 


P. of morphine erystallises in cubes, or in radiating bundles, 
when the acid is in excess. 

Tartrate of morphine contains (2 C,,H,,.NO,,C,H,0,,,+6Aq.), and 

bitartrate of morphine (C,,H,,NO,,C,H,O,,+Aq.). The citrate is said 
to be the morphine salt contained in “ Hac drop.” 
{ ‘ ide (C,,H,,N,0,,8,) containing the elements of sulphate 
__ of morphine less four atoms of water, is an amorphous substance pro- 
duced by the action of excess of dilute sulphuric acid upon morphine: 
if binoxide of lead is also present a brown uncrystallisible matter 
termed i 


in results. 

Ti ine (C,,H,,NO,,I,?). Obtained on triturating together 

equal parts of iodine and morphine, or on adding iodine to solution of 
sulphate of morphine and erp J It has a red-brown colour. 

‘ethyl-morphine (C,H, .(C,H,)NO,) andethyl-morphine (C,,H,,(C,H,) 

NO,) are obtained as e hydriodates by acting upon morphine 

the iodides of methyl and ethyl respectively. 

The general properties of the salts of morphine and the means of 

ing their presence are as follow :—when nitric acid is dropped 

on morphine, a bright red or orange colour is the result ; 

when morphine or one of its salts is acted on by a neutral solution of 

ae Fd or uichloride of iron, a fine blue colour is the result, 

Mibnipence wht an excess of acid is added, andreappears when the 

latter is saturated. Lassaigne to “eae the presence of the salts 

of morphine by evaporating the suspected solution at a temperature of 

212°: the ec treated with alcohol dissolves the salt of morphine, 

and probably some other matters which may have been mixed with it; 

evaporation of the alcoholic solution the salt of 


——. from this, redissolved, ammonia throws down a 
which is 
ty, 


in 


— to be morphine by its bitter taste, 
solubility in alcohol, &c. Vegetable atkaloido as a general rule 
combine with iodic acid to form iodates; but when a solution of iodic 
acid is brought into contact with morphine or its salts, the liquid 
assumes a reddish brown colour, and exhales the peculiar smell of 
iodine, the presence of which may be detected by starch. According 
to Serullas, who proposed this test, a grain of morphine in 7000 
grains of water may be detected by it. 

2. Codeine (C.HNO, +2Aq.). This alkaloid derives its name from 
xétn, a poppy head, in allusion to its natural source. 
It exists in opium in far smaller — than ——— the amount 
_ -yarying from two to it — one thousand. Large quantities of 
it are, however, ptr as a bye-product in the preparation of 
} ine, and as a substitute for that alkaloid, it has of late years been 

1 used on the continent. It readily crystallises on evaporating the 
liquors from which morphine has been fae rere by ammonia. 

Codeine crystallises in pes colourless rhombic octohedra. It is 
_ soluble in eighty parts of cold, and seventeen of boiling water, and is 

‘also freely soluble in alcohol and in ether. Its solutions possess 
powerful rotation. 

‘The salts of codeine are as in number as those of morphine, 
and are even more readily obtained in large tals: their constitu- 

Meeten ce othe eo 
form bh; of i pa WH, 5 orine, 

Mine, and peroxide of ni ively give chlorocodeine 


> 


nitrogen respecti 


eon obtained ;and i rine (O,,H,,NO,1,)) similar to that 
eral iodomorphi me Ohad oat he - 2NO,) is a yellow 
ciion oF Kepdioddilevs: 


chloride of iodine to a strong 
te of codeine. 


alcoholic solution of codeine is absorbed and after a time brilliant hexa- 
{ & plates of a new base Cyanocodeine (C,,H,,N,0,=C,,H,,NO,, 
e crystallin 


ar eine forms é salts with acids. 
: te aia ang probaly boon Thebes, an ancient city of 


probably been first obtained from 
only an isomeric modification of morphine, 
, have already been indicated. 


called it bags esa Its 
er 
; from solution by subacetate of 


by sulphuric acid and adding slight 


ition among, and the method 


Cyanogen passed into a strong | cry! 


excess of ammonia; it is then thrown down, and may be rendered 
ene by treatment with animal charcoal and recrystallisation from 
cohol, ‘ 

Thebaine crystallises in colourless square plates of silvery lustre and 
acrid, styptic taste. It is insoluble in alkalies and in water, but readily 
so in alcohol or ether. It melts at 257° Fahr., and at a higher tem- 
perature is decomposed ; is coloured red by sulphuric acid ; rapidly 
attacked by nitric acid; with acids forms salts that crystallise with 
difficulty, or not at all; and, finally, is very poisonous. 

4. Papaverine (C,,H,,NO,). This base was discovered by Dr. 
Merck in 1848. It is separated from the lead compound alread: 
mentioned, by digesting in alcohol, filtering, distilling off the alcoho i 
treating the residue with hydrochloric acid, again filtering, evaporating, 
— setting aside, when hydrochlorate of papaverine gradually crystal- 

ises out. 

Papaverine occurs in confused aggregated, acicular, white crystals. 
It is tolerably soluble in hot alcohol or char, but insoluble in water. 
In contact with great excess of hydrochloric acid it separates in oily 
drops, and collects as a layer at the bottom of the vessel, but this 
layer gradually solidifies into a mass of crystals. Papaverine differs 
from the other opium alkaloids in giving a blue colour with strong 
sulphuric acid. The salts that it forms with acids are mostly difficultly 
soluble in water, and do not appear to be very poisonous. 

5. Opianine (CoH N,0,,). This alkaloid seems to exist only in 
Egyptian opium, and occurs along with the morphine prepared from 
that variety of the drug. It is less soluble in alcohol than morphine 
and may therefore be separated by crystallisation. It forms long, 
colourless, transparent, brilliant needles; is precipitated from its 
solutions by ammonia as a white impalpable powder ; is insoluble in 
water and cold alcohol, and not very soluble in boiling alcohol, the 
solution possessing a marked alkaline reaction, powerfully bitter taste, 
and is Ko aie as poisonous as an equally strong solution of mor- 
phine. e hydrochlorate forms double salts with the chlorides of 
platinum and mercury. Opianine is unaltered by strong sulphuric 
acid ; is turned yellow by nitric acid ; and blood-red changing to yellow 
by sulphuric acid containing nitric acid. It much resembles nar- 
cotine. 

6. Narcotine (C,,H,,NO,,+2Aq.) derives its name from the Greek 
vapkwrixds, narcotic ; its narcotic properties are, however, far inferior 
to those of morphine. It is extracted from that part of the opium 
that remains insoluble after exhaustion with water, by treating with 
dilute acetic or hydrochloric acid, and precipitating the filtrate with 
ammonia; the precipitate digested in boiling alcohol, filtered and 
allowed to cool, deposits the narcotine in crystals. 

Narcotine occurs in opium to the extent of six to eight per cent. 


Tt in colourless right rhombic prisms, inodorous, but of 
bitter taste. It is insoluble in cold water; only soluble in seven 
thousand parts of boiling water; insoluble in caustic alkalies, but 


soluble in ether, alcohol, and the fixed and essential oils, Its alcoholic 
solution exerts levo-rotation on polarised light, but dextro-rotation if 
excess of an acid is present. It is coloured blood-red by sulphuric 
acid containing nitric acid. By heat it fuses and gives off water, and 
at a higher temperature than 340° Fahr. is decomposed. 

Narcotine combines with some of the acids, but the resulting salts 
are somewhat unstable and c’ ise with difficulty. The chloro- 
platinate contains (C,,H,,NO,,, HCl, PtCl,). The sulphate is decom- 
posed, when boiled with dilute sulphuric acid, into a dark green 
amorphous powder termed sulphonarcotide (C,,H,,N,8,0,;), that is to 
say, the elements of neutral sulphate of narcotine jess four atoms of 
water: if some binoxide of lead is also present a brown amorphous 
alkaloid termed narcetine results. 

Narcotic acid is produced as an oleaginous potash salt, on boiling 
narcotine for some time with strong caustic potash. 

Humopic acid is a dark brown amorphous body formed on heating 
narcotine in an oil bath to a few degrees above its fusing point. 

Cotarnine (C,,H,,NO,+2Aq.) is produced when narcotine is acted 
upon by oxidising agents. -It forms starry groups of colourless 
needles, slightly soluble in cold water, more so in hot water, insoluble 
in potash, but soluble in alcohol, ether, and ammonia. It readily 
combines with acids to form salts. The hydrochlorate contains (C,, 
H,,NO,, HCl,+5Aq.), and ises in long silky needles. 

Opianyl (C,oH,,0,) (Gerhardt’s hydride of opianyl (C,,H,O,, H), ac- 
companies cotarnine under the circumstances just mentioned. It is 
identical with the meconin that exists naturally in opium. It occurs 
in acicular tals. Nitric acid converts into hyponitromeconic acid, 
or nitromeconin. [MECONIN.] Y 

Apophyllie acid (C,,H,NO,), 80 called from the resemblance of its 
stals to those of the well known mineral apophyllite, is produced by 
the breaking up of cotarnine on prolonging the oxidation of narcotine ; 
the opianyl is also then broken up into hemipinic and opianic acids. 

Hemipinic acid (C,,H,,0,,+4Aq.) erystallises in colourless rhom- 
boidal prisms. It is volatile and condenses in brilliant plates. Zthyl- 
hemipinic acid contains (C,,H,(C,H,) 0,, + 3Aq.). F 

Opianie acid (C,,H,,0,,) (Gerhardt’s hydrated owide of opianyl 


Cool On : }) is a tolerably abundant product of the energetic oxida- 


tion of narcotine. It crystallises in small, shining, silky prisms; is 
slightly soluble in cold water, more so in hot water, and also in alcohol ; 
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reacts as an acid; readily melts but does not appear to be volatile, 
The lead and silver salts occur in thin shining prisms and flakes. 
Sulphurous acid converts it into opiano-sulphurous acid (C,,H,O,, 
5,0, 

*Sidphopinic acid (C.yH,,0,8,) (Gerhardt’s sulphide of opianyl 


Cotes} ) is produced on passing sulphuretted hydrogen into a 


solution of opianic acid at a temperature of about 158° Fahr. It 
Opiammon (C,,H,,NO,), (Gerhardt’s nitride of opianyl and hydrogen 


N {exiio:) is a pale yellow crystalline powder obtained on evapo- 


rating a solution of opianate of ammonia. Caustic potash partly con- 
verts it into xanthopenic acid. 


C,oH,0, 
Teropiammon (C,;H,,NO,), (Gerhardt’s nitride of opianyl N cio. 


+2 HO) is formed when narcotine is acted upon by dilute nitric acid. 
It crystallises from boiling alcohol in thin colourless needles, 

Narcogenine (C,, HN 010) was the name given by Blyth to the base 
in a platinum salt ¢ obtained after oxidising narcotine. It 
appears however to be merely a combination of the chloroplatinates of 
narcotine and cotarnine. 

Alcohol-radical derivatives of narcotine. From the experiments of 
Wertheim it would seem that narcotine {CogHasNOus) « ‘CH, (c 1; 
he therefore represents its composition by the formula ( H,) 
NO,,), looks upon opianine (C,,H,,NO,,) as normal nareotine (C,H, 
(H)NO,,), and has succeeded in obtaining a methyl derivative (C,,H.,, 
(C,H,)NO,,), anda 1 derivative (C,.H,,(C,H,)NO,,). 

» Narceine (CygH,,NO 3)» Narceia. So called from vdpxn, stupor. 
From the lead with which it is combined in the precipitate already 
mentioned, narceine is separated by sulphuretted hydrogen the filtrate 
after evaporation to a syrupy consistence deposits silky crystals of 
narce’ 


ine. 

Narceine, purified by recrystallisa’ tion, occurs in colourless needles 
soluble in tolling sabee-eail in alcohol, but insoluble in ether. It is 
more fusible than morphine, or narcotine, and does not seem to be 
poisonous, Concentrated sarge ry fodine giv reyes Hg) 
changing to green on application o ine gives it a ue 
colour. It forms crystalline salts with most of the acids, though in 
basic power it is somewhat feeble. The hydrochlorate contains (C,,H,, 
NO,,, HCl). 

Porphyroxin (from roppdpeos, purple, and dbtus, acid) is, according to 
Merck, ceed peas contained in opium. It is said to be a crys- 
talline resin, on its turning red when paper wetted with its ethereal 
solution ‘is exposed to warm hydrochloric acid, is founded a test for 
the presence of opium in a compound mixture. 

Pseudomorphine (C,,H,,.NO,, ?) is, according to Pelletier, occasionally 
met with in opium. *{t somewhat resembles morphine but does not 
form salts, is not affected by iodic acid, and apparently is not 


poisonous. 

OPIUM, MEDICAL USES OF. [Paraver.] 

OPIUM TRADE. The tea ag countries in which opium is pre- 
pared are India, Turkey, and Persia, The poppy is cultivated in Egypt 
and Arabia; in Italy, France, and other parts of Europe; but, with 
slight exceptions, for the sake of its capsule and the oil extracted 
from its seeds than for the inspissated juice. Indian opium is of 
three kinds, of which the chief are Patna, grown in the province of 
Bahar, and Benares, the former of which is most esteemed ; the third 
kind, produced in the district of Malwa, is still less esteemed than 
that of Benares. The best Indian opium, however, is inferior to that 
of Turkey. For some time the quantity of opium produced and 
brought to the Eastern markets from all parts was not equal to the 
demand, and the Malwa and Turkish opium were introduced to supply 
the deficiency. At first there was a strong prejudice against the latter. 
The Turkey opium was introduced into the Indian Archipelago in 
1815, and the merchants reluctantly consented to its constituting 
one-fourth of the supply for the year; but two years afterwards they 
expressly stipulated for one-half, and in the following year for three- 
fourths, although the price rose, while Indian opium was stationary. 
A strong preference has also been shown in China for the Turkish 
opium, which has been introduced by the Americans. © Several 
thousand persons are in the cultivation in Turkey; they are 

ly very poor, the quantity annually brought to market 
by each cultivator does not exceed one or two baskets, The annual 
average produce of. Turkey was estimated some years ago at about 
half a million pate whole quantity of land under the poppy 
cultivation in India is said not to e 100,000 acres. burn 
(‘ Oriental Commerce,’ p. 224) gives the following account of the opium 
monopoly, a8 maintained at a time when the East India Company 
was at the height of its power :—“The monopoly in the ie of 
opium, or the cultivation dlr gh x , may be traced at least as 
far back as the commencement of the British influence in Bengal. 
The advantages resulting from it were for several years merely con- 
sidered as a of the emoluments of certain officers under the 
Ss the year 1773 the trade was taken out of their 
, ond the profit assumed for the benefit of the Company, The 


rovision of the article was’ for many yours eb Seah wnen Soa 
opium trade continued under the direction of Board of 


Revenue till 1793, when it was transferred to the Board of Trade, On. 


the expiration of the contracts, in 1797, the cultivation of opium was 
restricted to Bahar and Benares, and discontinued in Bengal: the mode 
of provision by agency was resorted to, and still continues in 
In July, 1799, some regulations were published ‘for the of 
all persons concerned in the provision of opium on the part of govern- 
ment, and for preventing the illicit cultivation of the and the 
illicit importation or traffic in the article of opium.’ Under these 
regulations, which were further modified in 1807, the cultivation of the 
POPPY except on account of government, is expressly forbidden; but 
it is left entirely at the option of the cultivator to enter into engage- 
ments on account of government at a settled price, or to decline it 
.”" Of recent events in the opium trade we shall speak 


smoking is frequently adulterated with opium 
with the fruit of pisang, or plan An engrossing taste for 
opium pervades all classes in China, and has spread with 
rapidity. From the superior classes, who were the first to practise 
the habit of opium smoking has descended and become 
“ Worthless subordinates in offices and nefarious traders,” says Sir J, 
F. Davis, “first introduced the abuse; young persons of 
wealthy citizens, and merchants, adopted the custom; until at last 
reached the common people. I have learned on inquiry, from scholars 
and official persons, that opium smokers exist in the i 
but the proportion of them are to be found in the government 
offices; and that it would be a to su that there 
smokers among all ranks of civil and military officers below the 
of provincial governors and their deputies.” Gutzlaff says 
Chinese sailors, that most of them are smokers of opium, 
when the weather is rough, and more than ordinary i 
required from them, they turn in and intoxicate themselves 
drug; and on shore they i on eanehang 2 eae 
are squandered. The tribes of the Indian more 
smoke opium than eat or chew it. in chew tol 
smoke opium, while the practice of the Turks 
Asia is directl ape reverse, i states in 8 
opium ‘or smoking along . 
opium is ed by the people of the interior. On the west 
of Celebes, the principal rajah and his family, and the 
rajahs amongst whom the country is divided, are the 
—— of —— rank not being sa oa 
uxury. some of India, opium is presented at visits 
‘ehonoio is Uae chene fomilicr sass er as a snuff-box in E 
hibition of intoxicating liquors by the Mohammedan law 
nee encouraged the apa of yey aes and in 
of Ecler rnd Bares y being farjless bigoted 
the consumption of opium is said to have declined 
frequent indulgence in wine and arrack. The habit is beliey 
more prevalent at present in Persia than in Turkey, though it i 
often carried to the same excess, In Europe opium is 
employed as a medicine ; it has been made in E: 
poppy, but the cultivation is not likely at any time to 
of attention on a large scale. The opium consumed in this countr 
chiefly from Turkey. Opium in small quantities is a permanent 
of import from Italy and France ; occasionally, but in still less 
tities, it is imported from Russia, Germany, Holland, and 
rarely from India. Within the last few years Egypt has 
opium to England, and the quantity has been yearly i 
supply received from each country is liable to great fluctua‘ 
account of the uncertainty of the crop. 

It is in the relations between India and China that the opium trade 
is most im t. Some authorities have stated that opium has 
always been prohibited in China; but this does not appear to have 
been the case. It was a legitimate branch of trade down to the close 
of the last century, prohibitory regulations having been first made in 
1796. From this period the trade has always been contraband; and 
yet in little more than forty years the consumption of Indian opiu 
in China rose from 1000 to 27,000 chests per annum, Opium 
stituted about one-half of the total value of British 
to 
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sequence of the conduct of the Portuguese towards the British 
ts, island of Lintin. Here the opium 
kept stored in armed ships, and delivered to the Chinese by 
written orders vor soap Megha moe Foyer jd and the 
money at that © price grad fi uanti 
pootal gudete ‘small Imperi edicts snalal pane 
against opium dealers and smokers, but with little effect. ] 
reason to believe that the Chinese government was less alarmed about 
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the introduction of opium, than at the drain of bullion which the 
opium trade occasions. Formerly the produce of China was paid for 
in silver, but opium has so successfully served the purpose as a medium 
of commercial exchange, that it has been less necessary to employ 
coin or bullion. The opium trade has thus been the means of draining 
The Chinese do not regard gold and 


So important a source of revenue has the opium monopoly become 
to the Indian government, that war with China has been regarded as a 
less evil than a surrender of this privilege. The government is not 
the grower of the poppy, but controls the growers in an extraordinary 
way. None must be grown in Benares or Patna, except that of which 
the juice is sold to the government at a fixed price. No one is obliged 
to cultivate the plant, and therefore the government offers such a price 
as will just stimulate production ; and this price is about 9d. per lb. 
for the juice, on an average of years. The government buys the whole 
produce, be it large or small, at this price. The poppy-fields are 
measured every year, and their boundaries fixed, in order to prevent 
collision among those to whom they are assigned. When the poppies 
are ripe, agents make a circuit of the district, and form by guess a 

bable estimate of the produce of each field ; and the cultivators are 
an agreement to deliver the quantity thus estimated, 
and as much more as the field will yield. The rigour of the law is 
to bear upon those cultivators who depart from the agree- 
they may cultivate the poppy or not as they please ; but if they 
do, théy become bound to the government in a most stringent way. 
The thickening of the juice by inepisenting, the making up into balls, 
the classifying into qualities, and the ing in chests made of 
mango-wood (holding on an average about 140 Ibs, each)—cost the 
government about 3s. per Ib. ; making, with the cost of the juice itself, 
ing under 4s. per lb. on an av . Malwah is not a British 
ion, and the monopoly, therefore, cannot extend to that region ; 
~ but the t, nevertheless, obtains a large revenue from Malwah 
opium, . imposing a frontier duty on all opium sent to Bombay 
or other ports for shipment ; Malwah itself having no seaboard. Until 
1834 the East India Company sent their own opium in their own ships 
for sale in China or elsewhere; but when the trading powers of the 
Company were abolished,a new system was i The opium 
and Benares is sold by auction. When packed in the 
chests, it is sent from the depéts at those two cities to Calcutta, where 
ion to the highest bidders, who carry it to any market 
nearly all to China. The auction price has varied 
per lb., in different years; but the average is about 
8s. is clear profit. These auctions are held ten 
imes in the year. government not only pays the cul- 
is opium, but advances him money to assist in the culture: 
ich throws him much into the power of the government 
the accounts of the Indian enue and Expenditure, 
before parliament, there are always items for—advances 
i } purchase of poppy leaves; purchase of opium 
_ juice; and transit expenses ; salaries of agents; and e 
of sale. Soimportant to the exchequer of India is the 4,000,000/. or 
5,000,000. now annually derived from opium, that, though often 
objected to, it stillremains untouched. The Marquis of Dalhousie, in 
1856, published a minute, giving a sketch of the improvements which 
_ had been made in India during his Governor-Generalship from 1848 
_ to that year; he spoke with pleasure of the opium-revenue, but said 
nothing about the morale of the trade. During the Indian mutinies 
_ of 1857-8, the opium-cultivators were as ne parton: = much of 
their property was destroyed ; but the relations between {the govern- 
“ment and the cultivators continued as before. Phy pert of fang 
_ government from the East India Company to the Queen, in 1858, 
made very little if any in these relations. 

The e ny sketch of the opium-trade in reference to India 

_ May usefully be i i 
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Other portions go to Malaya, Sumatra, Borneo, 
other places in the East. The augmentation of price 
oc ey leer by a monopoly oe the nae to native 
position of a high duty. ium clippers sent 
armed fet dpe the trade is an 
in the eyes, of the government, or is at least never openly 


here are i ls 
> is insisted on a the medi of purchase, 
tat the merchants over a guineaa pound for the 


opium, in an average of years; but there are no means of de’ ini 
this ; whatever it may be, this price is enormously increased by the 
time the opium smokers and chewers’obtain the drug in the interior of 
China. When, on the cessation of the East India Company’s trading 
powers in 1834, a “Superintendent of Trade” was sent to China by 
the British Government, this superintendent was perpetually 

in broils with the Chinese government concerning the opium 
trade; these broils led to the seizure and destruction of 20,000 chests 
of opium by the Chinese officials in 1839; and this seizure led to a 
state of hostilities which has had little intermission between 1839 and 
1860. We refer to the articles Canron, Cunya, Honexong, &c. in the 
Goa. Dry. for an account of the various transactions in which Lin, 
Keshen, Kwan, and Ke-guy, figured on the part of the Chinese, 
and Davis, Elliott, Maitland, Brewer, Gough, Parker, and Pottinger on 
the side of the British. 

OPOPO’/NAX CHIRO’NIUM (Koch), a native of the south of 
Europe, and also of Asia Minor, a tall plant, often 8 feet high, from 
the base of the stem or summit of the root of which, when wounded, 
flows a yellow milky juice, which hardens on exposure to the sun and 
air. It occurs either in tears or in masses called placentz. The tears 
are globose or angular, fatty to the touch, externally brownish-yellow, 
fragile, and, on being triturated, yield a yellow powder. The odour 
is strong, somewhat nauseous, resembling ammoniacum with a bitter 
balsamic taste. The specific gravity is 1°622. 

Its constituents are resin, gum, and volatile oil. In its action on the 
human it corresponds with the other gum-resins of the 
Umbellifere. [Asaratma.] The Ferula Hooshee, a native of Beloo- 
chistan, produces a gum ed hooshee, which, though not collected, 
resembles the opoponax of the European shops. 

(Royle, Flora of the Himalaya, p. 231.) 

OPPOSITION. [Consunotion anp Oprosttion.] 

OPTIC AXIS. The line or lines in a doubly-refracting in 
the direction of which no double refraction takes place, is termed the 
optic axis or axes. Iceland spar has but one optic axis, and this 
coincides with the axis of the rhombohedron. In uniaxal ¢: the 
optic axis is identical with the geometrical. When the doubly- 
refractive forces neutralise each other, so that there is no double 
refraction in a particular direction, a line along that direction is some- 
times termed the resultant axis. In uniaxal crystals the course of the 
e inarily refracted ray [REFRACTION ; PoLARIZATION] is constant 
for each with relation to the optic axis; it is either refracted 
towards it, relatively to the ordinary ray, when the crystal is said to 
have a positive optic axis; or bent from it, when the crystal is said to 
have a negative axis, 

OPTICS is that branch of physical science which explains the 
formation of images, as depending on the known laws by which the 
modifications of light are governed. [Licut.] These images are 
formed either by polished reflecting surfaces or by transparent refract- 
ing media. In the former case, the angles of incidence and reflection 
are equal; in the latter, the sines of the angles of incidence and 
refraction are in a constant ratio for one and the same medium. The 
position and magnitude of the image of an object is easily ascertained, 
when we have previously ascertained the position of the image ofa 
point, in reference to the position of the point itself and of the 
reflecting or refracting instrument; in other words, when we have 
found the relation between the conjugate foci, so called because it 
universally holds in optics, that whichever focus be considered the 
Object, the other will be the image. The principal focus of an instru- 
ment is that to or from which a pencil of parallel rays falling perpen- 
dicularly (or nearly so) on the instrument is made to converge or 
diverge after reflection or refraction. Ina plane mirror the conjugate 
foci are similarly situated at opposite sides of the mirror [LicHT]; 
consequently in this instance the instrument has no principal focus, 
Generally, the distance of the principal focus from the instrument is 
called the focal length of that instrument, whether a reflector or a 
refractor, Sinct conjugate foci are mutually such, it follows that rays 
proceeding from the principal focus will, after reflection or refraction, 
emerge in a parallel pencil. We shall now proceed to the relations 
existing between the conjugate foci of spherical reflectors, observing 


Fig. 1. E 


E bis 


that the axis of the instrument is the right line containing the centre 
of the spherical surface and the conjugate foci, The rays under 
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consideration are those which are directed nearly along the axis, 
and which therefore fall exceedingly nearly perpendicularly on the 
reflector. 
Let pBx represent the section of a spherical reflector made by a plane 
ing through its axis, © its centre, A the focus of incident rays, aD an 
incident ray, ADC is the angle of incidence. Make the leapc= 
apc, then anc is the of reflection, and if the point of incidence 
D were near to the point B in the axis, then all the reflected 
rays of which the incidence was nearly perpendicular would converge 
to a, the latter would then be the focus conjugate to a, for if rays 
they would after reflection evidently converge to a. 
ight line as cD bisect an angle of a triangle, as the 
angle a D a, it divide the base into ts a C, 0 @ proportional to 
the adjacent sides 4 D, p a (‘ Euc.,’ book vi.), that is,Ac ; Ca: : AD:Da; 
but when p is infinitely near to B, we may write aB and Ba instead of aD 
and pa, in which case we should haveac:ca::aB:Ba, Let aB=4, 
an=A’, and the radius cp=r; then ac=A—r; ca=r—A’; whence 
A—r:r—a'::4:4', or A’ (4—r)=4(r—A’); therefore 2A A’=r 


(44.4%, which may be also written in the form < + hk We 
should have precisely the same investigation if we had supposed rays 
as ED to fall on the convex side converging to a focus a; but being 
reflected in the direction pe, they would appear to diverge from the 
conjugate focus a: hence the above formula applies to two cases,— 
namely, when diverging rays fall on the concave surface, or converging 
on the convex s' , of a spherical reflector. 
ple 1.—A candle is before a concave speculum at a 
distance of 3 feet from it : what will be the distance of its image from 
the same, the radius of the ulum being 2 feet ? 
Here we have given A=3 feet, r=2 feet, and to find A’ we substitute 


these numbers in the general formula 4 + a=% which thus becomes 


1 2 
3°27 2 
will consequently be 1 foot 6 inches in front of the speculum. 

It being sometimes convenient to measure the distances of the foci 
from the centre instead of the surface of the speculum, it is easy to 
fixfd a proper formula from the proportion we have established— 
namely, AC:C@:;AB:Ba. Let ac=p, Ca=p'; then ab=r+p, 
aBp=r-—p’, whencep :"p’:: r+p : r—p’,or p (r—p') =p’ (r +p), therefore 


7 (p—p’) = 2pp’, consequently at thus, in the example given 


bs whenee 1 = 3,and therefore a'=S=1) foot; the image 


above, we find (since p=1 and r=2)1 151, or ond therefore p’= 
e 


which is agreeable with the former result, 
When the incident rays proceed from a point exceedingly distant (as 
the sun for instance), then A being very great , will be exceedingly 


small and may be rejected, in which case we have a= or a’=F, that 
, r 
is, parallel incident rays are made after reflection to converge to F, the 
middle point of the radius cn, Hence the focal length of a spherical 
speculum is one-half that of its radius. © 
In examining the formula for the positions of the conjugate foci, 


1 + 1 =, we find that when A=r we also must have A’ 


i — 


a’ 
=r; hence when the focus a is at c the centre, the conjugate focus a 
will be at the same point. If a move to the left of c(in jig. 1),A 


being then greater than 7, = is less than +, and therefore — must be 
r 


greater than 2 or A is less than r, and as A increases to greater magni- 
tudes, A’ accordingly diminishes, until A becomes infinite, when A’, as 
we have seen, becomes 5 : hence, whilst a moves on the left indefi- 


nitely from ¢, the other focus moves on the right from o as far as the 
principal focus ¥. 
With respect to the images formed by concave specula, let aa 
represent a small object at a, the line ag being perpendicular to a 0, 
then ocx will be the axis of the send tk when G is con- 
the focus of incident rays, and its conjugate focus gican be 
‘veseaat d the oe eee: hence ag will be the image’? ai, 
its position is evidently inverted, and it is easy to see that the line ag 
is very nearly , ular to CB; and by similar triangles, the linear 
dimensions of the image ag are . by parses yi ae ye Sy 


namely, 


join Go, 


or as p':p. Now the formula 
the image (in 
the ratie of 


Oe ay” aarmyt Ttore aa ag: ir: al—r; which shows 


that the image is then greater than the object, or ified. From 
the principles of geometry it follows that the surfaces of the image and 
object are as the squares of the linear dimensions, and the apparent 
volume, or bulk, as their cubes. 

Example 2.—An object is placed at a distance of 12 feet in the axis 
of a concave speculum of two feet radius: to find how much it will 
appear diminished in its image, with respect to its linear, superficial, 

solid dimensions. 

Here r=2, A=12, 24—r=22; therefore 

for linear dimensions Image : Object : : 2 : 22, 
that is :: 1:11; 
for superficial do, the ratio is as 1 : 121, and for apparent bulk it is 
as 1 ; 1331. 


Heat being capable of reflection, like light, the ra 
be ee y a concave speculum in its principal 
point) F. 

Example 3.—To find how much an object will be magnified by the 
same speculum, when placed 1 foot 6 es in front of it. 

Here 4’=14, r=2, 24’—r=1; therefore in linear dimensions the 


ratio is as 2: 1; tn pachaniera a3 
su as 4:1; 
and in cubical as 8 : 1. 


Let us next consider the relation between the conjugate 
diverging rays fall on a convex spherical speculum, iphialr will also be 
the relation when con rays fall on a concave um as will 


be evident by inspection of the figure (Jig. 2). the same 
letters with The diagram as before, weit’ be the centre, a the focus 
of incident rays, a of reflected rays, &c. 
€ 
: E 


a 


Let aD be an incident ray near the axis Ac, join op and 
toc; make the angle of reflection ¢ pe equal to the angle of 
ADe,and produce the reflected ray De to meet the axis in a; 
Fee oe eal ewe 8, S 2 ie Bae Se es 

re would equally apply if we supposed rays ED converging to 
to fall on the Fate rf , for Sect ake . 
CDE are all eq 


pip i: A:d4 orr+A:r—A:: A: A’, hence 
A’ (r+ 4)=A(r—A/), 


NAN: get 
therefore 24 4’=r (A—A’) whence 5, — 5 = > Again the same pro- 


portion p:p'::4: 4’ may be written p:p':: 
p (r—p’) =p! (p—r) therefore 1 (p +p’) =2 pp’ whence ; ~ 


If we eappone Fees we find p’=r, which shows that foci are 
together at B, and as p increases, p’ diminishes, until p becomes infinite, 


when p’= 5 showing that a will then reach the principal focus 7, 


Hence, in general, the principal foci move in contrary directions, and 
meet both at the centre and circumference, In the formula juan iven 


negative 


and interpret the negative sign to mean that the 


must be measured ina contrary to 
which the formula was framed. _ 
AG be the object and g the focus con- 
the image of a@; and conversely, if ag 
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be the obj AG will be the image, and their proportion may be easil 
Pe MAanRTRG Tag 1:01.00, tat is, top: f, cree A: 4’, w 
we have seen is the same ratio. 

a 4.—In the concave speculum of two-foot radius, an object 
in ated within 6 inches of its ee 
image at the back of the speculum, m seem 
a 


: 1 ; 1 ini 2 
Here r=2, in feet, A= 5, and since > 


2-— £1, therefore a=1, or the image will appear a foot behind the 
convex side and will be enlarged in linear dimensions as A to 4’, that 
is, as 2 to 1; in surface 4 : 1; in volume 8 to 1. 

Example 5.—An object is placed 10 feet distance from a convex 
of 3 feet radius; find the position and magnitude of its 


pe: Bae 1 23 
Here r=3, A=10, therefore W-Io= 3’ whence = 30° 
af = 1 feet, or 1 foot 3 inches, 8 parts nearly, at which distance in 
Peerage te epeodions ie Reape will usta to Ee, S202 in Hnear 
dimensions) Object : Image :: 4; 4’: : 10 : 53, that is as 23: 8; the 
surfaces as 529: 9, &c. Thus the reader with only a moderate know- 
ledge of simple equations will be able to solve all questions relative to 
ical specula, concave or convex. 
are erect. Generally the 
as one of the conj 
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raps a fall nearly perpendicularly onthe reflecting surfaces, 
ich are at a distance from the axis of a 
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Let sp represent a ray falling parallel to the axis oB; BD bei 
7 


Fig. 3. 


to 
ME wid So cin (of relent), and’ sleet bee. (oy the 
dence) is equal to get y Ping agar maha he ea (by the 
: angles apc, acp, are thus 
“< pd og poy he Nt gay teaped dpc 
complements of a Do a@OD, are 
but also ca=aD, therefore a is the middle 


half of Bt e longitudinal and since the 
4 angle ¥ a} is the double of p cx, the lateral aberration is from thence 


sg ay radius cB=r, then o1T=r sec. 0 
6—1), hence we obtain the exact values of the two 


jerrations, namely, the longitudinal = = (sec. 0—1), and the lateral 
,_ rtan. 26 
b: —z (sec, 6-1), Hence in order that the aberrations may 


be inconsiderable, we ought to have the extreme magnitude of 0, 
namely, the angle Bod (in fig. 3), also small. On this supposition 
formule sufficiently approximate may be deduced from the above and 


6 
better adapted for practice. For sec. @ put 1+ 5» and for tan. 20 


put 20, which are respectively bes approximate values; thence 
7. BD 
we get, longitudinal aberratim=—> =j>%, and lateral aberration 

8 BD : > 
= = ang? both of which are evidently very small, particularly 
the latter. The least circle of aberration is the smallest that would be 
formed on a card placed perpendicular to the axis near the focus F to 
receive the reflected rays; now if the intersection g of a reflected ray 
Dg with the final one dg be taken the most remote possible from the 
axis CB, it is evident that all the other reflected rays will pass between 
gand the axis, and hence the perpendicular distance from g to the 
axis is the radius of the circle of least aberration or diffusion. The 
question is thus reduced to one of maxima and minima, and may 
be easily solved in the usual manner by means of the Differential 
Calculus. 

We have hitherto considered only such [rays as fall nearly perpen- 
dicularly on the reflecting surface ; but since rays fall at all incidences 
from a luminous point, each pencil of rays, at whatever incidence, 
when ina plane passing through the centre of the spherical reflecting 
surface, after reflection converges to or diverges from some point in 
that plane (unless reflected parallel) ; a line of light containing all such 
points in that plane forms a caustic line, and in all possible planes con- 
stitutes a caustic surface. Causties formed by reflection have been 

istingui from those produced by refraction by giving the name of 
diacaustics to the latter and catacaustics to the former, in the same 
manner in which that part of optics connected with refraction has 
been denominated dioptrics, and that with reflection catoptrics. In 
both cases the caustic line is the curve which each reflected or refracted 
ray touches ; hence the equation to the caustic curve, whether produced 
by parallel, diverging, or converging rays, is easily obtained by taking 
the equation to one of the reflected or refracted rays, and then apply- 
ing the differential calculus to find the curve touched by all such 
straight lines ; er: differentiate the equation to the reflected or 
refracted ray relatively to the constant in its equation, and then 
eliminate the constant between the two equations, which will then 


produce the equation to the caustic. In the general case of a 


of rays no longer ical about an axis we still have caustic sur- 
faces, but the is then one of greater complexity. If the sun 
or a candle shine on a vessel containing liquid, and polished in the 


interior (such as a china cup of tea), a caustic line of light will be 
observable on the surface of the liquid, which line is a horizontal 
section of the caustic surface by that of the liquid. 

We now come to the consideration of refracting transparent media ; 
and if we suppose the constant ratio of the’ sine of incidence to that 
of refraction to be as{m : 1, then m is called the index of refraction for 
ie ee Senbe mete sorkyes, eos light being supposed to 
pass from vacuum. But i ‘ve Skit peas Green thas saetinan tbc 
vacuum, then the ratio of the sine of incidence to that of refraction 


1 
will be as 1 ; m, and 7 Will be the refractive index; m is evidently 
greater than unity, since the ray after entering the medium is turned 
towards the perpendicular, and => is less than unity, because after 


the ray emerges from the medium into vacuum, it is turned from the 
i . If m be the index of refraction from vacuum into one 
ium which we may call a, and m’ that from vacuum into a different 


medium 3, then ~ is the index when the light passes from the 


medium a to 8, [Liaut.] A table of refractive indices is given in 
Optics, PRACTICAL. 

Diverging rays fall from vacuum on the plane surface of a uniform 
and transparent medium : it is required to find the relation between 
the conjugate foci. 

Let a be the focus of incident rays, D B & the surface of the medium, 
AB a perpendicular on DE, AG an incident ray near this perpendicular, 
Go (AG produced) the course of the ray if unrefracted, ¢¢ its actual 
course nearer to the perpendicular than @c, then ¢ to an eye placed 
in the medium will appear to proceed from the point a, the con- 
jugate focus; the question is to determine the relative situations of 
aand A. 

Let AB=A,aB=A’, and m be the index of refraction; then BAG, 
the complement of a GB, is equal to the angle of incidence, and B a G to 
that of refraction. Let these angles be respectively denoted by 1 and 
k, and Ba=k; then k=A tan. 1, and also to A’ tan. R, therefore 

, : 

A adh ly OOS mere =e but when c is very near B, the 
A tan.R sim.R cos. I cos. I ' 

angles I and R are exceedingly small, and their cosines may be taken as 
units, in which caso =m, therefore 4’= mA ; and since m is greater 


than unity, A’ is than A in the ratio of m:1. Conversely, 
if a ray from a medium bounded by a plane surface pass into vacuum, 
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1 is then the index of refraction, and we should have a’= 2. 4, in 
m 
which case 4’ is less than A, This explains why the bottom of a clear 


Fig. 4. 


‘E 


river seems nearer to the surface than it really is by about one-fourth 
of its true depth. 

The image of a straight line in vacuo seen from such a medium will 
be another t line ; for let aa’ be sucha line, produce it to p, and 
join pa, then since a’p’ : a'B': aB: AB::m:1; therefore a’ is the 
focus conjugate to a’, and consequently aa’ is the image of aa’, It 
must however be observed that a a’ must be of small dimensions, in 
order that the rays reaching the observer's eye may be considered as 
nearly se ape to DE, otherwise the above proportion would 
require to modified, and the image would be curved. In the above 


* ease the i aa’ is more remote from the surface D& than the 
object ; but contrary happens when the object is in the medium, 
when the image will be nearer the surface than the object is. Hence 


many familiar optical phenomena may be understood. Thus, when a 

ight stick is partly immersed in water, the image of the immersed 
part being raised nearer to the surface than the true object, will cause 
the stick to appear bent or broken, as well as shorter than it really is; 
but when immersed icularly to the surface, the stick a strahbie 
be contracted about one-fourth of the part immersed, for the image 
and object are then in one straight line. 

‘As refracting media bounded by a single curved surface rarely if ever 
can oceur in practice, we shall proceed to consider lenses, particularly 
the double convex lens, as known most generally. For their various 
species and for further details see LENs. 

Let DBEP represent a plane section of a double convex lens, that 
Bem centres 0 ¢ of the bounding surfaces DBE and DB’E; 

« (in the azis cc’) be the focus of incident, and a of the emergent 


rays. Let m be the index of refraction for incident, and therefore - 


for emergent rays ; and let aa a represent the track of a ray near the 
axis; let cB=r; ( B’=r’, AB=A, a@B'=A, and the thickness BB’=t, 
we have to determine the relation existing between these quantities. 
First we have sin AGc=m sin KG¢, let Gac=0, Gca=a, and the 
inclination of KG to the axis be @; while 4 is the distance of the point 
at which ok cuts the axis from B; then the above equation is the same 


per in 


as sin (0+a)=m sin (p+), from which by trigonometry we deduce 
sin 6—m sin @_m 008 — 0089 Noy SINO_CG oF which the ulti- 


sina cos a sina AG’ 


mate value, when a is at B, is ==, for the same reason the ultimate 


value of 52? is 5 and the ultimate values of cos @, cos @ and cos a, 


are each unity; therefore we get 5 _Rlam—1, or —- 2a"; 

r 
hence 8, which determines the focus of the first set of refracted rays, is 
known; and therefore also +t, which is its distance from the second 
surface. Now, since the ray would traverse the same course if we sup- 
posed it to commence at a, and proceed through ak G to a, it follows 
ip the same way that Lt =F: from whence 4’ is known. 


If we neglect ¢ as being small, we may eliminate [and thence obtain 
1° ¢a Pee 
1+ L=(n—1)( 5 + 2); the spherical aberrations may be found 


4a 
by a similar to that we have employed for reflection, and the 
inverse or erect positions of the images ascertained by the like method, , 


only to r infini' 
y oO fornia, 
ly to all forms 


aberration by giving m bts gee forms to the surfaces, or by combining 
— two or more lenses. : 
‘riters on optics show that a curve-line by whose revolution about — 
an axis there shall be described a surface which, being that of 
a refracting medium, will cause all rays incident ee it, when they 
diverge from or converge to one point, to be 80 as to con 
to or diverge from one point is, in its most general form, of 
order: but when the radiant point is at an infinite distance 


e 
ay 


refracting surface, as when it is ata celestial body, the form of 
surface, sw the tongs fh the refracting medium to be greater 
than that of the medium which surrounds it and in w are the 


incident rays, is proved to be that of a spheroid: and rays falli 
its convexity, parallel to the major axis of the spheroid, would 
the medium, conv: accu ly to the focus most remote 
place of incidence. the refracting medium were less dense 
in which are the incident rays, the surface would be that of an 
boloid. The semi-transverse axis both of the spheroid and 
boloid must be, to the excentricity,as the sign of the angle of in 
is to the sign of the angle of refraction: in the former case the 
refraction is from the surrounding medium into the spheroid ; and in 
the latter, from the concave surface of the h loid into the 
surrounding medium. It follows therefore that if a meniscus lens 
denser than the surrounding medium have its anterior surface sphe- 
roidal, and its posterior surface that of a sphere whose centre is at the 
further focus of the spheroid; since the rays will then suffer no 
refraction in passing through the posterior , it will be aplanatic. 
‘Also if the anterior surface of a medium be plane, so that the 
rays incident perpendicularly on it may suffer no refraction in 
and the other surface be part of a hyperboloid, the medium between 
the surface as denser than that which surrounds it, the plane lens 
thus formed will be aplanatic; the refracted rays converging to the 
Be focus of the hyperbola. 
e form of the expression for aberration, when parallel rays are 
spherical surfaces, is — 


i 


Pre 
2EE 


i 


has such a refractive index, therefore, failing 
making spherical lenses strictly aplanatic, and it having been found 
impossible, hitherto, to form them with surfaces produced by the 
revolutions of conic sections, mathematicians have investigated expres- 
sions for the form under which, with a given refractive index, the 
aberration of the focus shall be a minimum ; see the article “ Light” — 
in the ‘ rey eee Metropolitana’ (art, 305), where the ratio 
between the radii of the surfaces, in this state, is given. From that 
ratio it is shown that, when the index of refraction is 1°5 the lens 
should be of the double convex form, having the radius of the posterior 
surface six times as long as that of the anterior surface, or that which 
is nearest to the radiant point. Be. 
But although the spherical aberration for a pencil of parallel rays 
cannot be made to vanish in a single lens bounded one 
surfaces, the compound lens employed in an achromatic object , 
di in the first instance to correct the chromatic has 
the er advantage of enabling us to render insensible the spherical 
aberration. Such a lens presents us with four spherical surfaces, the 
three i ent ratios between the radii of which enable us to satisfy 
three ions, while the scale of the system is determined by the 
focal length of the combination, The most important condition to 
satisfy is, that the chromatic aberration shall be corrected ; and if we 
further assume that the spherical aberration (or rather its leading 


medium whi 
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term) shall vanish, we shall still have one relation between the four 


radii remaining disposable, whereby some further advantage may be 
pee it be not incompatible with those already assumed, 


which be known by its leading, when the condition of it is 
expressed analytically, to an equation having only impossible roots. 
Clairaut introduced the condition that the adjacent surfaces should 


have the same radii, one surface being convex and the other concave, 
so that the lenses would be everywhere in contact, and might be 
cemented together. Instead of this, Sir J. Herschel proposes to 
introduce the condition that the lens shall be aplanatic for pencils, 
not only of parallel, but also of slightly divergent rays. In the 
treatise on light above quoted (arts. 468-473), he has pointed out 
certain advantages of this method, and has computed with different 
dispersive ratios a table of the radii of the lenses for the compound 
object-glass of a telescope constructed according to this m as 
nearly aplanatic as possible, the compound focal length being 10-000; 
and, by the proportions indicated, the radii for object-glasses of any 
other compound focal length may be found. (On the subject of 
ic lenses for microscopes, see MIcROSCOPE.) 

It may be well here to make a few remarks about the eye, regarded 
merely as an optical instrument, its general structure and functions 
being very fully'described under the article Ex, in the Nar. Hist. Drv. 
In this point of view its general office resembles that of a telescope in 
having to form images of distant, or moderately distant objects at its 
focus, which in order that the vision may be distinct must coincide 
with the retina. It differs, however, from a telescope, in having the 
whole between the place of the first refraction and that of the 
focus with dense matter, in not having the refraction at the several 

eo and in having a much jure, in comparison 


The refractive indices of transparent and semi-transparent media 
have been a subject of research to many experimenters, and were con- 
siderably advanced by Newton. (Newton’s ‘ Optics.’) The additional 
properties of light discovered since his time have enabled philosophers 
to caleulate to a far greater degree of accuracy the indices both of re- 
fraction and dispersion than was then practicable. 

The theory of achromatism, or the method of correcting the aberra- 
tions of the rays of light, has been pursued by Euler, D’Alembert, 
Herschel (Sir J.), and many others; but the earliest successful con- 
struction was made by Mr. Hall, in 1733. The same was effected in 
1757 by Dollond, whose labours, together with that of his son, gave a 
great impulse towards the complete accomplishment of an object of 
which Newton seems almost to have despaired. In the same career of 
late years we must distinguish Fraunhofer, of Benediktbeuern, in 
Bavaria, who obtained at an early age from the French Academy the 
prize for the actual construction of achromatic glasses. Not only were 
the necessary manual operations conducted by himself with patience 
and the minutest attention to all the practical details of the quality of 
his glasses and the accuracy of grinding and polishing, but he had also 
the merit and advantage of observing the dark lines- which cross the 
prismatic spectrum, and which are of the greatest utility in determining 
the indices above alluded to. From the nature of the composition of 
the glasses, some of his finest telescopes have of late become consider- 
ably tarnished, particularly those in exposed situations. This could 
not have been easily foreseen, and many of his telescopes remain still 
in good condition. 

The first account of Fraunhofer’s remarkable optical discoveries is 
given in a paper which he pone in the ‘ Memoirs of the Academy 
of Bavaria’ for 1814-15. By means of a theodolite furnished with a 
t pe, he measured the distances of the principal lines; and by 


surfaces larger aperti 
with the Saar ee nee Pe teeten ithe bet 8 lescope 

On account of the magnitude of this aperture, the effect of spherical 
aberration might be seriously inconvenient if the media of which the 
eyé is com were se y homogeneous and bounded by spherical 
surfaces. defects of spherical aberration, it should be remembered, 
increase very rapidly with the aperture of a telescope, more rapidly 
than those of chromatic aberration. It is at the surface of the cornea 
that the main refraction takes place, and the protuberant form of this 
eae the ‘e seems calculated to diminish the aberration ; for we 

ve that a prolate spheroid of suitable excentricity refracts 
es a & pant 6 cil of rays incident parallel to its axis. 
The increasing fay Od the. cuyeedltion lena’ tx. pomnize:’ fronk: Lis 
exterior to its centre has a similar tendency, since an ordi 
lens fails to refract a pencil of parallel rays accurately to a point in 
consequence of the over refraction of the marginal rays compared with 
those incident towards the middle. 

No compensation for the chromatic aberration of direct pencils seems 
to exist, or to be required. Ifa pure m be thrown on a page of 
small print, and the page be viewed by a person of ordinary sight at 
the distance of reading, the print will be seen very distinctly 
- about the bright of the spectrum, but somewhat indistinctly from 

long-sightedness in the red, and very indistinctly from short-sighted- 
ness in the violet. Again, if the sun or a candle be viewed through 
several pieces of cobalt blue glass su a combination which 
transmits only the extreme red, and the blue and violet of the m, 
_ the red image and the blue image, though mpervon. will not be seen 

- in focus together. But in ordinary vision, where all the colours of the 

q are viewed r, the confusion arising from the imperfect 

ing of the fainter extremities of the spectrum is insensible. 
If the eye were perfectly invariable in form, the images of objects 
at different distances could not all be formed on the retina, and 
such objects could not all be seen distinctly. The eye, 
_ however, possesses a power of adaptation, answering to the focusing of 
a me which accompanies involuntarily the voluntary act of 
_ making axes of the two eyes converge towards a nearer or more 
distant object by looking at the object. 
____ If thecornea be too protuberant, the rays will be brought to a focus 
before reaching the retina (unless they come from an object close at 
hand), and the vision will be indistinct. A person thus affected is 
ieee chert sighted. If the cornea be too flat, the rays will reach 
the retina before they come to a focus (unless they come from a very 
dis object, and perhaps not even then), and the vision will again be 
, such a person being said to be long-sighted. These defects, 
as is well known, may be corrected by the use of spectacles, re- 


spectively concave and convex, and of suitable er. © But there is 
Maier datoct, consisting in the length of aight bei different in 
far from uncommon, which cannot be 


pod ee wooes hough by rly chosen 1 
, though-it ma: & properly chosen lens 

one or both surfaces cylindrical. (Luats.] 
_ OPTICS, PRACTICAL, is that part of science which applies the 
physical properties of Licut and the mathematical laws of Optics to 
the construction of useful optical instruments. By the former we 
_ determine the constants necessary to render the formule of the latter 
convertible into numbers. The refractive and dispersive indices 
ar to transparent media are constants of this nature, and the 
ents adapted to the easy vision of near or distant objects, to 
it or small objects, and to other opti i 


Lucia; Hettostat; Microscope; 
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applying a photometer to the different coloured rays, he drew a curve, 
the ordinates of which express the illuminating powers of the several 
rays. To these researches he soon afterwards added some beautiful 
experiments on the diffraction of light, an account of which he 
published at Munich, and they also appeared in an abridged form in 
the ‘ Bibliothéque Universelle,’ January, 1822. It is.believed that his 
close application to those and similar researches accelerated his death, 
which followed soon after. 

The accurate determination of the refractive and dispersive indices 
has also been pursued with great success in this country, and simul- 
taneously by some of the following distinguished men :—Dr. Thomas 
Young, Dr. Brewster, Dr. Wollaston, Sir. J. Herschel, Prof. Faraday, 
Prof. Powell, &c.; and in France, by Biot, Dulong, &c.; some of the 
results of whose experiments, in a very compressed form, are given in 
the two following tables :— 


Rerractive Inpices. 


Hydrogen . . . + 100014 | Glass—English plate . + 1500 
Oxygen. . . « . 1:00027| Bute tu. ? -gting ch eBie 
Air (atmospheric) . ° + 100029 Fraunhofer’s crown 
Nitrogen. . + «© « 1°0003 (No. 13) rayE.  . 1°533 
Rock crystal. 1°568 to 1°575 
Aqueous humour of eye - 1337. | Amber ‘ ° . o » 1547 
Vitreous . e . « »« 1336 Ruby red glass - 1601 
Salt-water . - . . 1343 Sulphur, . . + « 1958 
Albumen. . . - » 1360 Glass ofantimony . : + 2°000 
Crystalline lens of eye . + 1378 Diamond (8S. G.=3"4) . » « 27439 
Oil of almonds . . of ee RATQ | 
Oil of turpentine . 2 1475 | 
Camphor . . » 1500 | 
Dispersive Powers, 
Chrom. lead . .- 0°400 | Oilofturpentine , * - 0°043 
Oil ofcassia . . (0189 | Fa alae car hema 
Green glass . é s . 0061 Gum Arabie . . . 0°036 
Flint gins =. = « .0°053 | Oilofcloves . . . , 0-062 
| Sulphate of lead F ‘ . 0°060 


OPTO’/METER (from brrouai, to see, and xérpoy, a measure) is an in- 
strument for ascertaining with precision the refractive powers of lenses, 
and the distances at which minute objects may be distinctly seen. 
The idea originated with Scheiner; but such an instrument was con- 
structed by Dr. Porterfield, and was improved by Dr. Thomas Young. 
It consisted of a slip of ivory, unpolished, or of wood covered wit! 
white paper, about eight inches long and half an inch broad, on which, 
in the direction of its length, was drawn a narrow and well-defined 
black line. At one extremity of the slip was fixed a plate of ivory, or 
a piece of card, nearly perpendicular to its length, and this was per- 
forated either with a single aperture or with two apertures at distances 
from one another varying from jth to jth of an inch, but not exceeding 
the diameter of the pupil of the eye. On applying the eye to a single 
aperture, and looking in the direction of the line, drawn on the 
instrument, the line appears to have a certain breadth, and to be ill 
defined, at the nearest extremity: the breadth gradually diminishes at 
points successively more remote till it becomes a minimum, when the 
line becomes distinct ; beyond that point the line gradually increases 
in breadth, becoming again ill defined. On applying the eye to a 
double aperture, the line appears to be double, the parts seeming to 
cross one another at a very acute angle, and the intersection is at the 


place where a single line would have had the minimum breadth: 
F 


a ORA, 


aperture, and its distance from the eye may 

iately by means of a scale of inches on the instrument, a 
sliding index being, at the time of making the observation, moved to 
the point of intersection. 


vision of 
small objects only when they are at greater distances than 8 inches) 
on looking through the slits and observing the place where the two 
of the line eross each other, might ascertain at once, by the 
number at the place, the focal length of a convex lens which would 
enable him to see distinctly at 8 inches, He also computed a series of 
numbers which he placed on the scale in such situations that a person 
having a myopic eye, or one which has distinct vision of objects at less 
oer beak dee from it, on observing the place at which the lines 
appeared to intersect one another, might ascertain the virtual focus ofa 
concave lens which would enable him to see distinctly at 8 inches. The 
meter thus became a means of enabling persons to make choice of 
proper lenses for spectacles which would correct the imperfections 
of their natural vision. 

But the scale of Dr. Young’s optometer being, for convenience, only 
8 inches long, and the inferior limit of distinct vision in a presbyopic 
eye being beyond that distance, Dr. Young applied to his instrument a 
convex lens of 4 inches focus, by which the point of distinct vision for 
such an eye was reduced within 8 inches from it: the numbers on his 
4 =e therefore computed for the instrument when furnished with 
such a lens, 

Dr. Young used the optometer for the purpose of determining the 
refractive powers of the eye, not only in its usual state, but also when, 
in cases of cataract, the crystalline lens had been displaced or extracted, 
and when the effect of the cornea had been rendered null by immersing 
the anterior part of the eye in water, which was contained in a cell of 
a proper form, and having a plane glass in front. By such means he 
endeavoured to ascertain in what manner the eye accommodates 
itself to distinct vision for objects at different distances from it; and 
his conclusion is that the faculty ion entirely upon of 
able ngs take place in the crystalline lens. (Lectures on Natural 

ilosophy, vol. ii.) . 

ORA. Oney,] 

ORACLE (from the Latin oraculum, and that from os, or-is, a 
mouth). Oracle was the Roman name used to denote the place where 
answers were supposed to be given by any of the divinities to those 
who consulted them respecting the future. Sometimes also it was 
used to signify the response which was delivered, and sometimes the 
deity from whom this response was a. sa to proceed. Its p 
and proper signification indeed is that of a response. Cicero (‘Topic.,’ 
20) says that oracula were so called “ quod inest in his Deorum Oratio,” 
Those who were sent to consult them were sometimes called oratores. 


of men in every of society ; among nations that have made little 
advancement in tivflisstion —~ f intelligence, they operate with peculiar 
i isposi th the belief that the 


after, the oracles of the pagan world had their origin. 
les the most famous were those of Greece, and amon 
that which had claims to the highest antiquity was the oracle o! 
at Dodona. [Dopona, in Gros. Diy,] But the most celebrated 
the Grecian oracles was that of Apollo, at Delphi, a city built on 
slopes of Parnassus in Phocis, [Detrut,in Gros. Drv.) Besides 
oracles of Zeus and Apollo at Dodona and Delphi, that of 
Trophonius, near Lebadeia in Bocotia, may be mentioned, as ha’ 
been held in high estimation. 
Greece, but of less repute. 
Among the other most noted oracles of antiquity were that of 
Zeus Ammon in the desert of Libya, that of the Branchidw in 
Tonia, of Pella in Macedonia, of Sinope in Pap! nia, of the head of 
Orpheus at Lesbos, &. Most of heathen deities, and even the 
demigods and heroes, had oracles of their own. ‘There were also 
current in Greece numerous so-called prophecies, the productions of 
individuals who were probably supposed to speak under a divine 


There were many other oracles in 


be | priatel, 


ving | commencement, pictures the consternation of the heathen 


ugh 
of the deities, it does not 
Dodona were ever 
oracles of Greece, and i 
were consulted by them on many important 


them and their sanction 

obtained. In later times, indeed, their influence was greatly 

neh, and ee apes Cong Here disrepute. Cicero wy that 
before even ic oracle was regarded 

with combate; Gah Chars ia tittle Boule thas orncles sears ocnelaaael 

by philosophers as nothing different from what they were, and 

politicians as instruments which could be used 


Libya... .. Let the inconstant and those that are subject to waver 
according to events have recourse to oracles. For my part, I find in 
nature everything that can inspire the most constant resolution, The 
coward, as well as the brave, cannot escape death, Jupiter can tell us 
no more.” (Lucan, ‘ Pharsalia,’ lib. ix., v. 566-584.) J 
The question has been gravely discussed, whether oracular responses 
ought to be ascribed to mere human ingenuity and wisdom, or to — 
diabolical agency. Most of the Christian fathers maintained that they 
ought to be ascribed to the latter. Allusion is made to this opinion 


rimary | in the first book of ‘ Paradise Lost,’ where the spirits of Pandemonium 


are described as having taken possession of the various idols of the — 
heathen world. There is nothing, however, in the history of the 
oracles to countenance such a notion, or to lead to the belief that 
@ supernatural cunning and skill directed them, , 
those who consulted them were for the most 
equivocally expressed, and so as to admit of different explanations, 
according as the wishes of the inquirer might suggest 
determine; arid even in thuse instances where trial was designedly 
made of the reality of their pretensions, it is not difficult to 
for the success with which they stood the test, without calling in the 
assistance of demoniacal instrumentality. ; 

Another circumstance respecting the oracles, which has given 
to much controversy, is, the time when they ceased al 
responses. Eusebius was the first who propounded the 0; 
they became bilent ever after the birth of Christ, and many writers, 
willing thus to do honour to the author of Christianity, have given it 
their support, Milton makes allusion to this also in the most 
magnificent of all his minor poems, ‘The Hymn of the Nativity ;’ and 
in lines of solemn and elevated beauty, of which the follo are ond 
ols at 
advent of the Saviour :— 

‘The oracles are dumb, = 

No voice or hideous hum 

Rings through the arched roof in words deceiving, 
Apollo from his shrine - 
Can no more divine, 

With hollow shriek the steep of Delphos leaving, 
No nightly trance or breathed spell 
Inspires the pale-eyed priest from the prophetic cell.” 


ORANGE. 
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But the circumstance that may thus be made available for the 
of poetical ornament, happens unfortunately to be contrary 

It appears from the edicts of the emperors Theodosius, 
and Valentinian, that oracles existed, and were occasionally 
i as A.D. 358. About that period they 
several centuries previous they had sunk 


In the article Crrrus, in Nav. Hist. Drv., the different 
species of this genus have been described, as well as the more remark- 
able varieties of the orange. Being a native of warm southern latitudes, 
the orange is a remarkable instance of a fruit which gives employment 
and forms even an article of commerce from the southern to the more 
northern European nations. Thus, it is exported from Italy and Malta, 
as well as from the south of Spain and from Portugal, but in very 
large quantities from the Azores. Its cultivation is profitable not only 
on account of the esteem in which the fruit is held, but also from the 
extreme prolificness of the tree, so that the fruit is sold even in Eng- 
land at a price not much above and sometimes even for less than our 
own apples and pears. 

are imported, as well as lemons, packed in boxes, and 
i The entries for home consumption, 


The citron is considered to have been first cultivated in Italy by 
Palladius, in the 2nd century, but the orange not until the 14th cen- 
tury; it is probable, from the name, that it was introduced by the 
Arabs into Spain. Oranges bear the open air also at Nice, Genoa, and 
Naples, but at Florence and Milan, and often at Rome, they require the 
temporary protection of a shed. They are usually planted in boxes, and 
removed from the conservatory into the open air in summer, in France 
as well as in England; but since the introduction of the great variety 
of flowers from all countries, orangeries and fine specimens of orange and 
citron trees have been less in fashion, though none are more desirable 
on account of the combination of elegant verdure, the grateful odour 
of the flowers, and the rich appearance of the fruit. They have been 

i in since 1492: and Mr. Loudon states that at the 
Wilderness, Kent, there are three trees in boxes, not surpassed by any 
trees so grown in Europe; and that at Saltcombe, in Devonshire, there 
are ina gardens orange-trees which have withstood the winter in 
the open air for upwards of a hundred years. They are propagated 
either by seeds, by cuttings, by layers, by grafting, or inoculation ; 
the orange thrives best when grafted on the lemon. The plants 
wn from seeds require so long to come to perfection, that they are 
80 ited in England. The most and garden-like 
in the orange orchards at Nervi, Monaco, and other places in 
bourhood of Genoa. At the former are the orange nurseries 
be said to supply all Europe with trees, though the culti- 
of a very indifferent character, but the fine climate, stro’ 
and abundant manurings supply the place of more ski 

Budding and grafting are ese laeg in England at the 
~ Ae be performed at any 
ing Mr. MacIntosh recom- 


an 


itt 
recs 


of the top. Mr. Henderson, of Woodhall, one of 
ul growers of the Citrus tribe, has given a full 
of the practices he adopts (‘Caled. Hort. Mem.,’ iii. ; 
on’s ‘ Encycl. of Gardening’); he considers cuttings as the 
mode of getting plants. At Genoa and Florence the trees 


, or pit-sand, if it be free from mineral substances, and one 
rotted hot-bed dung, with one part of rotted leaves of trees, 
them all well together, so as to form a compact soil of 

i The blood of animals is found to be valuable as a 
by being mixed with mineral superphosphate 
, not too finely broken, adds much to the health of 
ed with the soil. 

w exceedingly well in pots and boxes, but they 
‘orm the floor and well drained. The temperature of 


. 


36°; therefore, except in forcing-houses nothing can 
the plant but its flowers, the fruit if formed being 
tasteless. Yet the tree is hardy, and will live through an 
inter if kept in the dark and dry. After the flowering, 

f allowing the wood to grow, continental gardeners clip ther 
i perfect globes with the hedge-shears, To use the knife 
d be better, but the practice is right; it rids the trees of super- 
18 matters, insures the maturin of the buds on the short branches 
the sap is thrown back into the buds, and thus elaborated into 
et flower-buds for the ensuing season. Trees so treated, and kept 


7 
pretty dry from November till March, remain perfectly safe under an 
opaque roof. With us, the growing season is not favourable enough 
to ripen the wood without the aid of covering; and that, to insure - 
health and abundance of bloom (the only thing to be sought for), must 
be transparent, These remarks apply to the lemon as well as to the 
orange. 

Mr. St. John (‘ Travels in the Valley of the Nile’) says, he saw a 
tree produced by joining the seed of the citron, the orange, and the 
lemon. The external coating being removed from one, this was placed 
between the other two, from which the coating of one side only had 
been removed. They were then bound together with a fine grass and 
planted ; the result was a fruit combining beneath one rind, but dis- 
tinctly marked both internally and externally, the qualities of the three 
species of which the seeds had been used. 

(See the work of Risso of Nice, and Poiteaux of Versailles, Histoire 
Naturelle des Oranges, where 169 sorts are described, and 105 of them 
figured ; also that of Gallezio, Traité du genus Citrus, who has given an 
account of the 40 different kinds cultivated in Italy ; and Mr. Loudon’s 
Encycl. of Gardening.) 

ORANGE, LEMON, LIME—WMedical Properties of. These are all 
species of the genus Citrus. Save the root, wood, and bark, every one 
of them yields from every part something of use in medicine or per- 
fumery. Citrus aurantium, or sweet orange, is too well known to 
require description. Its leaves and unripe berries yield by distillation 
a fragrant oil called essence de petit grain. The small green unripe 
fruits of this species, and also of the Citrus bigaradia, or bitter orange, 
have an aromatic odour and bitter taste, and are used to flavour 
curagoa,’ “ When smoothed by a lathe, they form the issue peas of 
the shops.” The flowers of the sweet, but still more the bitter, orange 
are distilled to yield orange-flower water, termed agua Naphae. This 
contains free acetic acid ; this acid acts upon the lead in the joining of 
the stills in which it is prepared, or the leaden vessels in which it is 
imported ; so that orange-flower water often contains a notable quan- 
tity of acetate or sugar of lead, giving rise to some troublesome 
decompositions when iodine or several other matters are mixed with it, 
as first pointed out by Mr. Squire. It is directed to be tested with 
hydrosulphuric acid, to ascertain its freedom from this contamination. 
Oil of orange-flowers, called oleum Neroli, is obtained by distillation of 
the flowers of the sweet and still more of the bitter orange. An 
inferior sort is got by expression of the grated rind. 

The Citrus medica, or citron, yields two volatile oils, one termed 
essence or essential oil of citron, the other essence or essential oil of 


cedrat. This must not be confounded with cedrat, which is a liqueur 


or compound of the distilled oil of lemons and simple syrup. Neither 
must it be confounded with citronelle, or eau de Burbades, which is a 
West Indian distilled spirit of orange, lemon-peel, and aromatics, with 
proof spirit. Créme des Barbades is similar, prepared with rum. 
Citronella Zeylanica, or oil of lemon-grass, from Ceylon and the 
Moluccas, is obtained from the Andropogon ‘citratum, a grass, not of 
the orange tribe. Citrus bergamia yields from the rind of the fruit, 
by either expression or distillation, the well-known essence or volatile 
oil of bergamot. This name is also applied to a volatile oil obtained 
from a mint, the Mentha vitrata (or M. odorata of Sole, in his work on 
‘British Mints’), called bergamot mint. The volatile oil of the genuine 
bergamot is said by Liebig to differ, by containing oxygen, from the 
other oils of this genus, which are mere carburets of hydrogen. This 
similarity of chemical composition renders it difficult to distinguish 
mint oil from that of bergamot; but in all probability there is a 
difference in their polarising power or tendencies. 

As stimulants, carminatives, and antispasmodies, these oils are occa- 
sionally used pure, on sugar, but mostly as constituents of tinctures 
and mixtures. Many of them enter into the composition of eau de 
Cologne, where ammonia seems the chief solvent. The pure oil of the 
lemon, either spirted or carefully dropped into the eye, has been used 
with benefit in chronic inflammation of that organ, whether of rheu- 
matic or scrofulous origin, particularly where there is a tendency 
to the formation of specks of the cornea. It acts like the Vinwm 


opii. 

The fresh rind of the sweet orange, rasped, and pounded with three 
times its weight of loaf sugar till well incorporated, constitutes the 
confectio aurantii of the Pharmacopwia, The rind of the sweet, more 
frequently of the bitter, orange, occasionally of the citron, and even 
the lemon, is made into a conserve by having the pulp scooped out, 
then boiled, and boiled sugar poured over the rind. 

The rind or peel of the sweet, but more frequently of the bitter, 
orange, and also the citron, are frequently candied and used at dessert, 
or the last in rich puddings, buns (Scotch), and short-bread. The rind 
or peel of the bitter orange, from which the soft, white, downy inside 
lining has been carefully stripped off, constitutes what is termed 
Flavedo aurantii, a wholesome stomachic. The bitter orange, termed 
Seville, is made in Scotland into a conserve called marmalade, The 
whole of the fruit, except the pips and inside lining (termed doff) of 
the peel, is used for this purpose, being boiled till the fruit is made 
quite tender ; the skin is then to be cut into fine shreds (the finer the 
better, or rasped), and the whole boiled till it jellies. The flavour is 
greatly improved by using a few of the more fragrant-skinned sweet 


oranges along with the bitter. When properly prepared, this forms 
one of the most wholesome conserves at Breakfast or dessert, 
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The skin of the sweet orange in the crude state is indigestible, and 
even dangerous. Children should be prevented eating it or swallowing 
the pips, as even fatal results have followed eating the rind of one 

The pulp of the sweet , and, still better, the expressed 

juice, is very grateful to persons with feverish or inflammatory diseases. 
is made by adding water and sugar to the juice. The 

adjunct of sugar is objectionable. Greatly more objectionable is sugar 
with lemon-juice, which is much more digestible when pure or diluted 
with water only. The utility of lemon-juite in exalting the cigniee 
powers of the stomach was long familiarly known to gourmands, and 
taken by them as an accompaniment of young and fat meats, such as 
veal, lamb, pork, goose, and other food. These are almost all white 
meats; but in French cookery lemon-juice is taken with black meats, 
such as game. Ducks of different kinds are seasoned by the English 
with lemon-juice. It was, however, long before the observation of 
its power in these instances led to its employment to raise the depressed 
condition of the stomach among seamen and others compelled to use 
salted, hard, and innutritious meat for a length of time. To Sir Gilbert 
Blane is due the merit of this great improvement, which has almost 
entirely banished sea-scurvy from our navy. [ANtTIScoRBUTICs.] But 
many medicines have their curative power increased by the accompa- 
niment of lemon-juice. Bilious and autumnal fevers of an inter- 
mittent type are often cured by cinchona with lemon-juice, which 
cinchona could not affect alone, or in other combinations. The most 
efficacious of antidotes to sea-sickness is lemon-juice alone, or with com- 
mon table-salt dissolved in it. The health of many persons on land 
is very: greatly improved by the habitual employment of lemon-juice 
at meals, in preference to malt liquors; but it must be taken with- 
out sugar. Of late lemon-juice has been recommended as a cure 
for rheumatism, in some cases with unquestionable benefit; but it 
requires to be taken in large quantity, and fresh, not old imported 
juice, or the imitation of genuine juice made by dissolving citric acid 
and adding tincture of lemon-peel. Headaches of a ne’ ic kind and 
malarious origin are often speedily relieved by pure lemon-juice. 
Heartburn is often relieved by the same means. Slices of lemon 
applied to the skin by a ban often cure cutaneous disorders. 
Lime-juice is used in the West Indies in the same way as lemon-juice. 
Both are much employed as ingredients in punch; but sugar is an 


objectionable ee tee 

ORATO’RIO (Ital.), a sacred musical composition, consisting of airs, 
duets, &c., and choruses. The text is generally a dramatic poem, as 
Handel's ‘ Samson,’ and Cimarosa’s ‘ Sacrifizio d'Abramo.’ Sometimes 
it takes the form of a narrative, as ‘ Israel in t;’ and occasionall 
it is of a mixed kind, as Haydn's ‘ Creation.’ e ‘ Messiah’ is a col- 
lection of passages from our received translation of the Scriptures. 

Concerning the origin of the Oratorio, Dr. Brown, Sir John Hawkins, 
and others seem to have misunderstood the Pére Menestrier, who, in 


his work ‘ Des Représentations en Musique,’ attributes to the pilgrims, 


on their return from the Holy Land, not the introduction of what we | ch 


term oratorios, as those writers suppose, but of the sacred dramas 
called ‘ Mysteries.’ And the learned Jesuit is perhaps himself in error 
on this subject. It is Warton’s opinion that about the 8th century 
the merchants who frequented the fairs, employing every art to draw 
numbers together, were accompanied by jugglers, minstrels, and buf- 


foons, who were the source of great amusement to the people. The 


, thinking that such entertainments tended to irreligion, pro- 
scribed them; but their censures and fulminations being di 4 
they took into their own hands the management of popular recreations 

y turned actors—and, instead of profane mummeries, ted 
stories taken from legends or from the Bible. (‘ History of Poetry.’) 
Voltaire conjectures that religious dramas came from Constantinople, 
where, about the 4th century, Gregory of Nazianzus, an archbishop, 
and one of the fathers of the church, banished plays from the stage of 
that city, and introduced stories from the od and New Testament. 
As the ancient Greek Tragedy was originally a paligions representation, 
a transition was made on the same plan, and the choruses turned into 
Christian hymns. ‘“ This opinion,” says Warton, “ will acquire pro- 
bability, if we consider the early commercial intercourse between Italy 
and Constantinople.” Admitting this, we need perhaps seek no further 
for the original source of the sacred musical drama. 

As regards the more recent introduction of the oratorio, Crescimbeni, 
in his ‘ Comentarj,’ tells us that it is attributable to San Filippo Neri, 
born in 1515, who, in his chapel,—(‘ nel suo oratorio’)—after sermons 
and other devotions, in order to allure young people to pious offices, 
and to detain them from earthly pleasure, hymns and sung 
by one or more voices, (Next, in Bioc. Div.! Bourdelot is rather 
more circumstantial on this subject. He says, S. Philippe de Nery, a 
native of Florence, founder, in 1540, of the congregation of the Priests 
of the Oratory in Italy, observing the taste and passion of the Romans 
for musical entertainments, determined to afford the nobles and people 
04 means ee them = we and festivals in his church, 

or this purpose the ablest poets and composers, who pro- 
duced es in verse on the principal subjects of Scripture, which 
he caused to be performed by the most beautiful voices in Rome, 
accompanied - all sorts of instruments. These ‘ormances con- 
sisted of airs, dueta, trios, and recitatives for four voices : the subjects 
were, Job and his Friends; the Prodigal Son received by his father; 
the Angel Gabriel with the Virgin; and the Mystery of the Incarnation. 


-Then Jime, one of the characters. 


Nothing was 5) to render these attractive, the novelty and 
fection Scoliy gral a crowd of auditors, who were ighted with 
the performances, and contributed largely, by admission money, to the 
expenses incurred. Hence are derived what we now call oratorios, 


le, and performed in action, on a 
erected in the church of Santa Maria della Vallicella at Rome, 
with scenes, dances, &c., as appears from the editor's dedication to 
Cardinal Aldobrandini, and the composer's instructions for the per- 
formance. From the latter Dr. Burney (‘ Hist.,’ iv. 88) gives some 
curious extracts, among which are the following :— 

The accompanying instruments—namely, a double lyre, a harpsi- 
chord, a large guitar, and two flutes—to be behind thi ; 
performers are desired to have instruments in their hands, as the ap- 

ing to play would help the illusion. 

The books of the words were printed. Instead of the modern over- 
ture, a madrigal, with all the parts doubled, and fully accompanied, is 
recommen 

When the curtain rises, two youths, who recite the prologue, appear. 
, comes on, and has the note with 
which he is to begin given him by the instruments behind the scenes. 
The chorus is to be placed on the stage, part sitting and part standing; 


Il corpo (the body), at the words Si che hormai via, throws 
away his ornaments. The World and Human Life are to be gaily 


7 
be 
dressed, and when divested of their trappings are to appear poor and 


wretched, and finally dead carcasses. 

. The performance may conclude with or without 
out, the last chorus is to be doubled in sito spy 
reer © secee egal eee ” is 
panied reverentially by the dance, Duri the ritornels the four 
principal dancers are to perform 2 ballet, saltato com caprislel aie 
with capers), without singing. They may sometimes use the galliard 
7 Se the canary, and sometimes the courant. 


7 
oratorium, oratory, or small chapel), in which they were first heard. 
ut the word does not appear use ti 
1630, when Balducci applied it to two of his sacred poems. 
The unfortunate Stradella was one of the first of those who distin- 
egg themselves in this exalted kind of composition [StrapELLA, in 
10a, 


year 1670, is analysed and much pci Burney (iv. or e fine 


a composer of sacred music deserved] high. The first of them, 
‘Sisara, was performed in 1717. Metastasio wrote seven ‘ Azioni, 
of which Caldara set two; the first, ‘La Passione,’ in 17380. 
a by Jomelli, and is justly reckoned among the best of his 
wor 

The oratorio was introduced into England in 1720, when Handel set 
‘ Esther ’ (Racine’s tragedy abri and altered by Mr. Humphreys) 
for the chapel of the Duke of Chandos (Pope's ‘ Timon’) at Cannons, 
This, in 1731, was performed by the children of the Chapel Ly 
the house of their master, Bernard Gates, The next year it was 
publicly produced, as rag from the following advertisement in the 
* Daily Journal :’—* is Majesty’s command, at the 's Theatre 
is the Nene Se ante in Baath Peon rmed the 
sacred story of ‘ er,’ an oratorio in ish, form composed 
Mr. Handel, and now revived by him, with several ndaite re 
performed by a great number of voices and instruments, N.B, There 


E 


& 


decided and encouraging kind ; but for an account of the great master’s 
other oratorios, and of his inducement for first ucing them, we 
refer to the life of Hanpzt, in the Broa. Dry, of work, 

The custom of perf 
in Lent is to be dated from 1737, from which time they were, with 
few intermissions, continued till a very recent period. Handel was 
succeeded in this musical on by his friend J. C, Smith, who 
was followed by Stanley and the elder Linley. [Stranuey, and Linvey, 
in er] Div.) Linley and Dr. Arnold then in conjunction most suc- 
cessfully 
on the retirement of his colleague. [ARNoxp, in Broa, Dry.] An 
opposition was now started by ley, who had been active as a subor- 
dinate agent at the Commemoration of Handel in 1784. This person 
soon transformed the performances into secular and often bis 3 
concerts, though re’ the original name; and from that time 


taining 
oratorios began to degenerate, till at length, haying been for some years — 


oratorios on the Wednesdays and “af 


ed on the oratorios, which were continued by the latter — 
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different persons, and generally at a loss, they ceased 
altogether. it would be unjust not to admit that, even 
during this unfavourable interval, there were two or three seasons that 
reflected some credit on the managers, in which ‘ The Messiah,’ with 
Mozart’s added accompaniments, was first publicly produced in London, 
and also Beethoven's ‘ Mount of Olives.’ Of late years, chiefly through 
the exertions of the Sacred Harmonic Society, oratorios have been 
restored to more than their early popularity in this country, and are 
probably performed with more power, feeling. and precision than at 
any previous period. The oratorios of Mendelssohn have contributed 
- nota little to this work. [MENDELssonN, in Bioe. Drv.] 

ORATORY. The principal design of oratory is to convince or 
persuade. It contemplates the investigation of truth only as a 
secondary object. Assuming as its basis certain supposed or admitted 
principles or facts, its aim is, by presenting these in the form best 
rap sr to win the assent of the understanding and impress the heart, 
to deter from or incline to a particular mode of resolution and action. 
This, the chief end of oratory, ought never to be left out of sight in 
any disquisition on that subject, inasmuch as upon it the general 
theory of the art is founded. 


toa high degree of excellence in this branch of their art; but they 

have left nothing on record which shows that they had made a 

minute analysis of the speaking voice. They did indeed distinguish 

its different any by such terms as hard, smooth, sharp, clear, 

hoarse, full, er, 
to 


syllables are made by a concrete or continuous slide of the 


as distingui from the discrete notes produced on musical 
instruments. designated the pitch of vocal sounds by the term 
accent, ing three kinds of accents, the acute, the grave, and the 


circumflex, which signified severally the rise, the fall, and the turn of 
the voice, or union of acute and grave on the same syllable. But 
beyond this they did not go, and it was left to modern inquirers to 
give that clear and full description of the elements of speech, on which 
alone any definite instruction can be founded. For the advance which 
has been made in elocutionary science in modern times we are indebted 
tothe useful labours of Steele, Odell, Walker, Thelwall, Chapman, 
Smart, and Rush, especially to the last, who has done much to perfect 
what was begun by others, and whose‘ Philosophy of the Human 
** contains a more minute and satisfactory analysis of the 
is to be found in any other work. From his book chiefly 
borrow the substance of this article. 
the letter a, as heard in the word day, is pronounced simply 
ic element, without intenseness or emotion, and as if it 
a continuation and not a close of utterance, two sounds are 
inuously successive : the first has the nominal sound of this 
, and issues from the organs with a certain degree of fulness; 
the element ¢, as heard in eve, which gradually diminishes 
its close. During the pronunciation, the voice rises, by the 
concrete or continuous movement, through the interval of a tone, the 
bey amp tbe @ and the termination of the e being severally the 
erior and superior extremes of that tone. This sound commences 
full and somewhat abruptly, and gradually decreases in its upward 
movement, till it finally dies away in the upper extreme of the tone, 


* Second edition, 8vo, Philadelphia, 1833. See also Mr. Stecle’s ‘ Essay 
towards establishing the Melody and Measure of Speech, to be expressed and 
‘perpetuated by peculiar symbols,’ London, 1775. The second edition was pub- 
lished in 1779, with the title of * Prosudia Rationalis.” Mr. Odell’s work is 
titled ‘An Essay on the Elements, Accents, and Prosody of the English 

+ 12mo, London, 1805. ~ 
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having the increments of time and rise, and the decrement of fullness, 
equally progressive. The first portion therefore, or base of this sound, 
is called the radical movement, and the second portion the vanishing 
movement, This sound is called a concrete, or slide, to distinguish it 
from musical sounds, which (in their pwre character) continue for a 
given space of time on a certain point of the scale, and then leap, as it 
were (discretely), to another point either higher or lower. These slides 
may extend through the space of a tone, or they may be carried up to 
any point on the scale to which the voice can attain, those intervals 
which are the most distinctly recognisable by the ear and the most 
easy of execution being the tone (or second), the third, the fifth, and 
the octave. The direction also which they take may be either 
upwards or downwards, the full opening radical however always 
occupying the first place, and the vanish the second. It also frequently 
happens that there is a union of the upward and downward, or of the 
downward and upward movement,! on the same syllable: these are 
called waves or circumflexes ; they may rise and fall through the extent 
of a tone, or of a third, or of any wider interval of the scale ; they are 
then called direct waves: or they may fall and rise through the same 
extent of pitch, being then called indirect waves ; they may be equal, 
having their constituent rise and fall through the same extent of 


f | pitch ; or they may be wnequal, having either the ascent or the descent 


longer than the other part. 

The succession of the seven sounds of any one series, to which the 
octave is usually added, is called the Natural or Diatonic Scale. In 
speech, as in music, it consists of five tones and two semitones, the 
latter being the spaces between its third and fourth and its seventh 
and eighth degrees. But a progression may also be formed by semi- 
tones: these have only half the extent of pitch which the full tones 
have : like them, they may be carried upwards or downwards, and 
they often occur in the form of waves. They serve for the expression 
of animal distress. 

But the succession of discrete sounds may be exhibited under still 
more minute divisions. These consist of a transition from place to 
place in pitch, over intervals much smaller than a semitone, each 
point being, as it were, rapidly touched by a short and abrupt emission 
of voice. This description may be illustrated by that noise in the 
throat which is called gurgling, and by the neighing of a horse. The 
analogy here regards principally the momentary duration, frequency, 
and abruptness of sound, for the gurgling is generally made by a quick 
iteration in one unvarying line of pitch, whereas in the scale now 
under consideration each successive pulse of sound is taken at a 
minute interval above the last, till the series reaches the octave. The 
precise extent of these small intervals it is very difficult to estimate. 
They-may however be carried concretely through the wider interval 
of the scale, provided they do not lose their distinctive character of 
momentary time and abruptness of utterance. These concretes are 
used both in laughter and in crying. In the descending scale, the 
direction not only of the radicals but of the vanishes is downwards. 
Intonation is the act of performing the movements of pitch through 
the several scales. 

There are then four scales of pitch for the speaking voice :— 

1. The Concrete, in which from the outset to the termination 
of the voice there is no appreciable interval, or interruption of 
continuity. 

2. The Diatonic, the transitions of which are principally by whole 
tones. 

3. The Semitonic, or Chromatic, consisting of an entire succession of 
semitones, 

4. The 7'remulous, consisting of minute intervals smaller than the 
semitone. 


Concrete Scale, 
vs 


Diatonic Scale. 
First Series 


The alphabet is, in our grammars, usually divided into vowels, con- 
sonants, mutes, and semivowels; but it will be more useful to class the 
elements according to their use in intonation. As the number of 
these elementary sounds in the English language exceeds the literal 
signs, and some of the letters are made to represent various sounds 
without any rule of discrimination, it is necessary to use short 
words of known pronunciation, containing the elementary sounds, 
with the letters which represent them marked in italics. The ele- 
ments of articulation are thirty-five, and they may be arranged under 
three general heads. 

1. The first division embraces those sounds which display the pro- 
perties of the radical and vanish in the most perfect manner. They are 
twelve in number, and are heard in the usual sound of the separated 
italics in the following words :—a-ll, a-rt, a-n, a-le, o-ur, sle, o-ld, ce-l, 
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owze, err,* end, int From their 
ic material of intonation, these are 
ve a more musical quality than the other el 
of indefinite prolongation; admit of the 
rise and fall all the intervals of pitch, and may be uttered 
more forcibly than the other elementary sounds, as well as with 
more abruptness, 
IL. The next division includes a number of sounds 


vari- 
ously among themselves properties anal to those of the tonics, 
but differing in degree. | ec apteadion wy | , and are marked by 
the separated italics in the following words :—B-ow, d-are, g-ive, v-ile, 


f-one, y-e, w-0, th-en, a-c-ure, si-ng, Love, m-ay, n-ot, 1-08. 


ee oe eee emphatic and elegant. 


it 
into- 
ey are 


admit in some measure of 
ugh the intervals of pitch, 


, and have not that 
are uced by a cur- 


purposes of speech, wh: 
nated, or carried concretely 
called subtonic sounds. 

III. The remai nine elements are aspi 
sort of sound which is called vocality. T' 
rent of the whispering breath through certain positions of the enuncia- 
tive organs. They are heard in 


e words—U-p, ou-t, ar-k, i-f, ye-s, 
hee, wh-eat, th-in, pu-sh, 3 


As they admit of little or no pitch, and supply no of the con- 
crete seh breathed among the cheatibeusie ol ayilbles they are 
termed the Atonic sounds. . 

The name of Abrupt sounds is also given to three of the subtonics 
and three of the atonics, namely, 4, d, 9, p, t, k, since they confer an 
explosive character on the following tonic, the breath bursting out 
after a complete occlusion. t 

In conformity to the above division of the letters, and with especial 
reference to the time which is occupied in pronunciation, syllables are 
divided into three classes—ist, Jmmutable, such as at, ap, ek, hap-less, 
pit-fall, ac-cep-tance; 2nd, Mutable, as yet, what, grat-itude, des-truc- 
tion ; 3rd, /ndefinite, as go, thee, for, day, man, till, de-lay, be-guile, 

omen eee = ae eee ee ee 
les, to whatever necessary degree their quantity is prolonged, 
their character is still 
some cases almost lose their identity by too great an addition to their 
time. The use of these distinctions will a in the sequel. 

Thus much having been premised, it will be the more easy to under- 
stand the divisions of vocal sound. All the varieties of sound 
in the human voice may be referred to the following general heads :— 


Quality, Force, Time, and Pitch. § 


I. The terms by which the Quality or kind of voice is distinguished 
are rough, smooth, harsh, full, thin, slender, soft, musical, and some 
others of the same metaphorical structure. 

There are three different sorts of voice, the natural, the falsette, and 
the orotund, to which must be added the whisper, which, strictly speak- 
ing, is not voice, The natural is that which we employ in ordinary 
ing. It includes a range of pitch from the lowest utterable sound 
up to that point at which the voice is said to break, At this point the 
natural voice ceases, and the higher parts of the scale are made by a 
shriller kind, called the falsette, of which the cry, the scream, the yell, 
and all sbrillness are various modes. The name of orotund (from os 
rotundum) is given to that natural or improved manner of uttering the 
elements, which exhibits them with a fulness, clearness, 4 
smoothness, and a ringing or musical quality rarely heard in ordinary 
- gee eg which is never found in its highest excellence except as 

effect of long and careful cultivation. This voice is highly agree- 
able to the ear ; it yA agree by actors of eminence, and is peculiarly 
adapted to set forth the beauties of epic and tragic composition. The 
whisper is the constituent of the atonic elements; but all the tonics, 
and the greater part of the subtonics, may likewise be uttered in this 
mode of sound. The subtonics v, z, w, th-en, zh, when whispered, are 


| 


not ely different from the atonics f, s, wh, th-in, sh, 

IL For the ions of Force we use the words strong, weak, 
feeble, loud, soft, forcible, and faint. These are indefinite in their 
indication, and without any fixed relationship in di 


Ill, Time, in the art Z, is divided into long, short, quick, 
slow, and rapid. These distinctions may suffice for the common 
of discourse ; if more precision is required, a notation will be 

ound in Mr, Steele's ‘ Prosodia Rationalis,’ The distinction of immutable, 


* The writer of this article has personal opportunity of knowing that by this 
en Dr. Rush meant to designate that sound which Mr, Cull represents by 

+ If of or oy, as in voice and boy, be added as perhaps they ought, the number 
of the tonics will be thirteen, 

I It is difficult to decide on the analysis of the sounds repre- 
sented by the alphabet. That of Dr. Rush is given in the text. The following 
has been furnished to the writer of this article by Mr. Cull, and, although not 
free from objections, is more complete. 

I. Vownxs, as heard in the following syllables :—all, arm, an, ale, end, eel, 
her, isle, in, old, ooze, on, us, cube, pull, our, oil, 

Il, Coxsonants. 1. Voice Consonants :—be, do, go, lo, me, no, roe, vat, we, 
ye, sone, sing, azure, then, jew.* 2. Voiceless Consonants :—up, at, ark, if, 
hope, quit, sin, chin, shin, thin, when. In all forty-three elements. 

§ To these Dr. Rush adds a fifth, namely, Abruptness ; but this appears to be 
resolvable into force and time, 


The ty Mg Biase of these concretes to syllables, and the manner in | 
which the succession of their pitch is varied, are exemplified in the ; 
following notation :— 


He reads in na- ture’s in- fi- nite book of se- cre- cy. 


If these lines and the enclosed spaces be supposed, each in proximate 
order, to denote the difference of a tone in pitch, the successions of 
the radical points, with their issuing vanish, will show the places of 
the syllables of the superscribed sentence in easy and unimpassioned } 
utterance, though it is not denied that a somewhat different arrange- 
ment might also be agreeable. The perception of the successions here 


— is called (in a restricted meaning of the term) 


of 

In simple logy, which conveys but little mer by: 
sentiment, most of the syllables, except one or two of the 
sentence, consist of the upward ical and vanishing 
succession of these concrete tones is made with a variation 
which any two proximate concretes never differ from each 


| 


il 
File Fg 


: 
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FF 


is called the diatonic melody. agree yor ags able is 
called the concrete pitch of melody, and the place whi 

assumes above or below the ing, the radical pitch. The cur 
sesledy: of exonenes Ss Oe Sen eee 
peal go x i  eppebeee narra te poms 
aggregates of the concrete tones, which may be called phrases 
melody. Their forms are pointed out in the notation of the following 
lines: 


ter most the skil- fal Greeks 


J 


That quar- 


oor 


-Monotone, Falling Ditone, Kising Tritone. Rising Ditone, 
Where yon wild fig. trees join the walls of Troy. 


Sear absent 


Falling Tritone, Alternation, Triad of the Cadence. 


The melody of the cadence, as distinguished from the current A 
is formed on the two or ace lt cylables of a pacircte 5 
effected by a descent of radical pitch Cerone helt conjoint degrees, 
with a downward concrete always on the last, and ahem | on the 
preceding. One form of the cadence has been illustrated in the 
sentence, the notation of which has been given above; but there are 
various forms according to the component parts and the sense, 

Plain declarative sentences generally take one form or other of the 
cadence, in order to mark the satisfactory close of the period; and 
downward concretes are also frequently introduced into what are called 
loose sentences, to denote that the sense is complete, and that the 
succeeding clause does not modify that which precedes it, Where, on 
the contrary, the sense is suspended, as it most comm is in 
the middle of a sentence, the concretes must have an upward 


For conveying the peculiarities of sentiment or f or, in other 
words, for ee of speech, a much more "apparatus is 


La, ion is effected by quality, time, a 
pitch, waves, the semitones, the tremor, force, and rhythm, 
which are only so many forms of the four general divisions of vocal 
sound above specified. - 
I. Most of the elements which range under the general head of 
Quality have already been enumerated. It raust, however, be remarked 
that are susceptible of combination with the various modes and 
degrees of force, time, and pitch. In shoft, ore! of voice must 
necessarily be united with some of the degrees of the other genera; 
for, whatever be the kind, it will be either strong or weak: its time 


must be or short; and it must be of some definite radical or 
concrete Certain qualities of the voice are, however, exclu- 
vely congenial with particular conditions of these other accidents ; 


ai th 
thus smoothness will more generally affect tho moderate degrees of 
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“ Pardon me, thou bleeding piece of earth, 
That I am meek and gentle with these butchers.” 


* Fail, holy light, offspring of heaven, first-born, 
Or of the eternal, co-eternal beam, 
May I express thee, undblamed?” 


itch. Under this head it 


following is i pllable hich) doce admit of 
passage. As itis a sy whi not i pro- 
longation, it is raised discretely a third above the preceding :— 


“If I must contend, eaid he, 
Best with the best, the sender, not the sent.” 


We have an example of a concrete rising fifth on beau-, and of a 
discrete third on mor-, in the following :— 


And beau- ty im- mor- 


F =e a ana 


‘suppose following words are spoken interrogatively, 
Te tas taep exprom earprion, che ouncrete Hing fifth must be given 


Give Brutus a statue with his ancestors? 
If, on the other hand, the line be read as a command, the direction 


the concretes will be down’ 
On the word know, in the fi te decsees bacted Cie voice 
descend concretely a third or a fifth, but the descent diacretely 


third above the preceding word :— 
‘We know what we worship, for salvation is of the Jews, 


‘4 eene retrato tactody 2 weied to yiain searaticn. snd desert 
; tarndlr. grand sions steongly masked ia: proportion to the 

extent of the intervals, whether of concrete or pitch, 
It may also be remarked in general, that the 


up Sirens eeuete Shsetoqnllon,' deat, &. wit ie ooneeeire, 
onal, hypothetical; the concretes denote what is 


exclamation, when not conjoined with an interrogative m 4 
VI. The wave is a yery frequent element of expression, and performs 
functions of speech. In its forms it is used to give length 


emphasis to to utterance: in its wider 
intervals it is admirably expressive ary Mos and derision. Thus the 
brought out only by the indirect 
in which it occurs :-— 


ts to compare Drusus Africanus and ourselves with 
our other calamities were tolerable, but no one can patiently bear 


fi 
ee 
ii 


VII. The semitones—These are used for the expression of complaint, 
pity, grief, plaintive supplication, and other sentiments congenial with 
these. The intonation by the concrete is universally the symbol of 
nature for animal distress. It affects generally a slow time and long 
quantity in utterance, and is therefore most commonly heard in the 
form of the wave. The interjective exclamations of pain, grief, love, 
and compassion, are prolongations of the tonic elements on this 
interval ; but it may be executed on the short time of immutable 
syllables, such as cup. The appropriate utterance of the following 
line will exhibit the wave of the semitone on the most important 
- hegeee poor and old being distinguished by direct unequal waves of 

same interval. It must be taken as an isolated line, and not in 
conjunction with the verse of which it forms part :— : 
Pi- ty the sor- rows of a 


poor old 


fe = 0 oo tL FN | 


man. 


VIII. The tremor—When the tremulous function is made through 
the second, third, fifth, or octave, or thro’ the wave of these 
intervals, it joins the sentiment of derision, mirth, joy, or exultation, 
to that of interrogation, surprise, command, or scorn, conveyed by the 
smooth concrete of those intervals, In short, it is the introduction 
into speech of what is transferable in the function of laughter, and it 
adds thereto all the meaning and force of its satisfaction, Thus— 


“ Thou art the ruins of the noblest man, 
That ever lived in the tide of times.” 


There is a sentiment of exultation and a superlativeness of com- 
pliment in this eulogy, which cannot be Ly ee gto by the 
smooth movement of the concrete; but if the syllable of the 
emphatic word noblest be uttered with the tremulous intonation of 
wave of the third or second, this will give the vocal consum- 
mation to the feeling which suggests the exceeding measure of the 


The chuckle is an example of a somewhat similar application. 

When the tremor is formed of a single tonic, in the semitone or its 
waves, it constitutes the function of crying; and when employed in 
the syllabic intonation of the chromatic melody, it sets a more marked 
distinction on those emphatic words which express the sentiments of 
tenderness, grief, supplication, and other connatural states of feeling. 
This may be illustrated on the emphatic syllables of the line just 
quoted ;—* Pity the sorrows,” &e. 

IX. Theapplication of the different degrees of Force to the purposes 
of expression is almost too obvious to require illustration. Thus the 
distance of a fp ote spoken to aap hi by loudness, and nearness by 
abatement of force ; secrecy muftles the voice against discovery, and 
dowht adopts the subterfuge of an undertone. Certainty and anger 
assume force and strength. All sentiments which are wnbecoming or 
disgraceful smother the voice into softer degrees, in the desire to 
conceal even the voluntary utterance of them, Joy is loud, and so are 
bodily pain, fear, and terror. i 

Such are some of the uses of force when applied to phrases, or to 
one or more sentences,in order to distinguish them Frc adjacent 
phrases or sentences in discourse, There are other applications of it, 
to single words, to jean ag and to certain parts of the concrete move- 
ment, into which, though of some consequence, it is not within the 
‘oat ty of this article to enter. They will be found described in Dr. 

’s ‘ Philosophy of the Voice.’ 

The common idea of Hmphasis, it may be remarked, is that of mere 
force; but it is more correctly defined to be the expressive but 
occasional distinction of a syllable, and consequently of the whole 
word, by one or more of the specific modes of time, quality, force, 
and pitch. Most of these have been illustrated under the above 
X. Rhythm is one of the applications of force and quantity, It may 
be defined to be the metrical arrangement of speech. It is not mainly 
dependant on custom or on the genius of any language whatever, but 
arises from the very mannerin which epeech is produced, and is as 
involuntary as the throb or remission of the , or the inhaling and 
respiration of the breath, In the formation of speech there is a 
regular action and reaction of the organs which produce it. To form a 
heavy syllable, or one which has accentual stress upon it, these organs 
are necessarily in a certain position; and from their very nature 
it is m that, before they form another heavy syllable, they 
should recover their first position; but the time which is occupied in 
this recovery of their position is not always lost to the purposes of 
speech, for it may be filled up with one or more syllables, which have 
no stress, and ,which are therefore very properly denominated light ; 
if it is not filled up in this way it is a pause or rest, To illustrate this, 
let us take the words— 


One, two, three, four, five, 


These a Aegean doe gr te regrets A 


ounced, have 
two peculiarities ; each has the organic stress or emphasis, and each 
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has a pause after it, Let these pauses be filled up with the light | composed of all sorts of cadences, without attention to obvious — 
syllable and ; and then the two lines, namely :— rule, and divided into clauses which pda nc crcemee ascertained 

Coad aad Solita leaia Seta ‘Door tuna ‘Ses end aes weemee 00 vanpenans 2 e ear at any or 
and > There is nothing which contributes more to the flow of 

One, te, three, = four, — ive, prose than giving a light sound to monosyllables, If this be done, 
will be they then form the latter part of cadences, of which either pauses, or 


of exactly the same length as to time in music, or rhythm in 
speech, the syllable and occupying no more time than what necessarily 
intervenes between the syllables under organic emphasis. 

This alternate action and reaction of the organs of speech was called 
by the Greeks by the significant terms Thesis and Arsis ; the former 
denoting the setting down of a syllable, as the setting down of the foot 
in walking; the latter denoting the raising of it up, like the lifting of 
the foot from the ground ; the former producing the heavy syllables, 
the latter the - ones. 

t of syllables, or in other words, the stress with which 
enunciated, must be carefully distinguished from their 
quantity, since the weight or stress with which the syllable is 
uttered does not always correspond to the relative time ,which the 
utterance requires, Thus in the word ive, the syllable pen is the 
heavier, but it is not longer than the syllable sive. So also in the word 
inward, there is an equality of time in the two c, mpese but not of 
weight, In banish, banner, , the first syllable is heavy but short ; 
in paper, taper, vapour, it is both heavy and long; and the same 
observation applies to misery, middle, mistress, compared with miser, 
minor, mitre. 


crotchets or their equivalents to each cadence; and triple measure, 
which is the allotment of three crotchets or their equivalents to each 
cadence ; emphasis however will sometimes prolong the duration of a 
cadence beyond the allotted time, just as an ad libitum is allowed in 
solos in music. Without entering further into minute distinctions or 
exceptions, the following may serve as specimens of each kind, This 
mark § indicates a short pause, this || a longer, and this 4 a still longer 
one :— 
Common Measure. 
“ 80 § | spoke the | guardian | § of the | Trojan state, | 
Then | rush’d im- | petuous } | through the | Sewan | gate; | 
Him | Paris | followed | § to the | dire a- | larms ; | 
Both § | breathing | slaughter, § | both re- | solv’d in | arms,” | 
Pope’s Iliad, b, vii, 
“ Straight mine | eye § hath | caught new | pleasures, | 
Whilst the | landscape | round § it | measures, | 
Russet | lawns § and | fallows | grey, | 
Where the | nibbling [flocks § do | stray ; | 
Mountains § | on whose | barren | breast 
The | labouring | clouds § do | often | rest.” | 


Trirte Measure, 
* §At the | close of the | day § when the | hamlet is | still,§ 
And | mortals § the | sweets of for- | getfulness | prove ; || | 
“When | nought but the | torrent§ is | heard on the | hill, 
And | nought but the | nightingale’s | song § in the | grove.’ || | 
If this system of measuring verse were adopted, the prosody not 
only of our own but of the learned languages would be ly 
simplified. The list of feet which is usually given at the beginning of 
the ‘Gradus ad Parnassum,’ would be ced to four or five; we 
should hear of no such unnatural foot as an iamb or an 


anapest, and 
the syllable at the beginning of an iambic line would either of itself | Perl 


form a cadence, or would be the close of a cadence, of which a pause 
or the last syllable of the preceding line would form the commence- 
ment. Those lines of Anacreon would then be reduced to the trochaic 
measure, thus :— 
\|Gea- | wAc- | yeu" A- 
l|Oea- 


From the above examples it is clear that there is a regular rhythmus 
in ; and it cannot be necessary to insist on this being strictly 
to, if we would read verse in an agreeable and expressive 
manner. Prose also has its rhythmus, for the alternate action and 
reaction of the organs of speech necessarily , whether what is 
spoken be prose or verse; and the only difference (so far as sound is 
concerned) between these two species of com 
consists of a regular succession of similar cadences, or of a limited 
variety of cadences, divided by grammatical pauses and emphasis 
into proportional clauses, so as to present sensible responses to the 
ear at regular proportioned distances; prose, on the other hand, is 


* More properly rhythmical cadences, to distinguish them from the cadences 
of melody. Mr, Cull would prefer the term measures, 


ition is, that verse | grace’ 


emphatical monosyllables, or the emphasised syllables of 

form the beginning; but if they pronounced heavy it is 

n that they should themselves form the ts of new 

cadences, which is the occasion of many being introduced, and 

of a heavy and halting character being communicated to the 

Thus the clause “ Let not your | heart be | troubled,” will be - 

mical if your be thus made a light syllable; but the will be 

different if it be read thus :—“ Let not | your § | heart be | troubled | 
Of the advantage of cadences in triple measure we haye a 

illustration in the first verse of the 186th Psalm :— 


|| 0 | give |j | thanks unto the | Lord; || | {for he is good, || | || for his | 
mercy en- | dureth for | ever.” || | 


On the other hand, a succession of heavy syllables, with a pause 
intervening, is one of the most expressive forms of emphasis both in 
prose and verse. Thus the following line from Milton would lose all 
its force, if read so as to form only the usual number of six cadences: 
emphasis prolongs it to eight, thus :— 


“Rocks, | eaves, § | lakes,§ | fens,|| | bogs, || | densand | shades of | death.” | 


English Rhythmus ; in Roe’s Principles of Rhythm ; and in “ 
Music, Me , and Rhythmus of the English Lanquage, 8vo, Baisvurghe 
his Rhythmical Grammar, 12mo, 1821.) 

In order to read and speak well, it is necessary to have all the vocal 
elements under complete command, so that they may be duly ap, 
whenever they are required for the vivid and elegant delineation of the 
sense and sentiment of di The student therefore should first 
practise on the thirty-five alphabetic elements, in order to ensure a 
true and easy execution of their unmixed sounds. This will be of 
more use than ans words in which they occur; for when 
pronounced singly, the elements will receive a concentration of the 
organic effort, which will give them a clearness of sound and a definite 


fy hee eee 


tone of the health will proportionably affect the voice. If 
elemen' practice the student add a careful and 
analysis of some of the best pieces which our contains, 
in prose and verse, and if he strenuously endeavour to apply to them 
all the scientific principles which he has learned, there can be no 
doubt that he will acquire a manner of delivery, which will do ample 
justice to any subject on which he may be called to exercise his vocal 
powers. 1 


connected with the subject of delivery is that of Action, 


Oratorical action has 
his subject will 


lences, more s rules must be sought for in treatises on 
the subject, but the following general directions will be found to 


ORB, ORBIT. 
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embrace much that is useful : “‘ Keep the trunk of the body erect ; 
let your hands be at liberty ; feel your subject, and the action will 
come ; recollecting at the same time that the right hand is essentially 
the instrument of action, and that the left should be used only as 
subordinate to it.” 

As is used for the illustration and enforcement of language, 
so it should be limited in its application to such words and passages as 
admit of or require it. A judicious speaker will not only adapt the 

style and manner of his action to the subject, the place, and 
the occasion, but even when he allows himself the greatest latitude, he 
will reserve his gesture, or at least the force and ornament of it, for 
those parts of his discourse for which he also reserves his boldest 
thoughts and his most brilliant expressions. 
(On the subject of action very minute directions will be found in 
Austin’s Chii ia; Chapman's Music of the English Language, 
Walker's Elements of Elocution ; Richard Cull’s Acoustics and Logic in 
their Application to Reading aloud, 1855; and James Hunt’s Manual of 
a Philosophy of Voice and , especially in Relation to the English 
18) 


vast crystal spheres in which the heavenly bodies were supposed to be 
placed, and with which they revolved; hence orb came to 
i The word orbit now 


sun, or a satellite round its primary. 
We should perhaps rather say that by the orbit of a planet, 


oe planet may for a time be supposed to move 
i sensible error. Thus, when for some particular purpose, as the 
explanation of the seasons, we say the earth moves round the sun in a 
circle, we make an orbit which is exact enough for that purpose; and 
when, to explain the equation of time, we are obliged to = recourse 
pposition, that of an elliptic motion, we are still said 
speak of an orbit of the earth. But if we were to gr of the 
-folded interlacing spiral in which the centre of the earth 
moves round the sun, usage (and nothing else) would require 
us, if we would be understood, not to call this the orbit of the earth, 
but its real path, or real orbit, or some such distinctive term ; for it is 
understood that the word orbit applies at most to the ellipse, 
a time does not differ sensibly from the real path. 
Theoretically speaking, this ellipse only touches the real path in one 
point; and the {ellipse which most exactly tends to coincidence with 
the real path, consistently with satisfying other desirable conditions, is 
called the i taneous ellipse. |GRAVITATION, 
elements of the orbit are those quantities by which the position 
itude of the (pro tempore) orbit are fixed, such as the major 
eccentricity, which determine its magnitude; the longitude of 
the node and inclination of its plane to the ecliptic, which determine 
the position of that P age in space ; and the longitude of the perihelion, 
which determines the direction of the major axis. One more deter- 
ining quantity is tacitly supplied in the condition that one focus of 
the ellipse is always to be in the centre of the sun. The only remaining 
element is the periodic time of the planet, or its time of revolution 
round the sun; this however is not a separate element for each planet, 
but, all the other elements being given, is known for every planet 
when it is known for any one. 
ORCEIN. [Licuens, Colouring matters of ; Onctn.] 
ORCHARD. les, pears, plums, and cherries are the frnits 
in orchards, The term orchard is likewise used 


selected, in a situation sheltered from the north and north-west winds, 
open to the south and south-east ; and a bank is preferable to a 
w spot, for not only is the blossom more liable to be injured by 
spring frosts where fogs and damp prevail, but the trees themselves 
become mossy, and perish from excess of moisture. Dr. Lindley 
(‘ Guide to Orchard and Kitchen Garden,’) recommends an early and 
effectual preparation of the soil, and the early transplanting of the 


: L tog , especially in the centre of the tree: we are 
_ of opinion that it is seldom beneficial to old trees, excepting for the 
‘removal of misletoe; and recommend that under no circumstances 


be who amputates large limbs and leaves 
h Iafure Saftiiiessens or sap-wood by exposing it to the 
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technically ing, is meant the approximate path, circular or | gard 
in which the ae 


8, and produce canker in the stem or principal branches. It | 


may frequently be useful in an exposed situation to plant two or three 
rows of pear-trees to shelter the apple-trees from the prevailing storms, 
as pear trees are on the whole less liable to suffer from wind than their 
more brittle kindred. The trampling of heavy cattle is at all times 
injurious to orchards. : 

For pear-orchards a lighter soil is desirable than for apples ;-the 
same rules may be observed for their planting and preservation. 
Washes for the destruction of the eggs of insects, and directions for 
the preservation of orchard-trees from barking by hares, rabbits, and 
sheep, are given in Lindley; Forsyth ‘ On Fruit Trees;’ and Loudon’s 
- Arboretum.’ For further information see articles APPLE, Ciprr, and 

EAR. 

The principal cherry-orchards in England are in Buckinghamshire 
and Kent; from the latter county a large supply is sent to the London 
markets. In Alsace, Wiirtemberg, Berne, and Basle, “ kirschwasser,” 
an ordinary spirit, is distilled from cherries. There are likewise 
orchards of a small acid cherry called “ marasca” in the neighbourhood 
of Trieste, and also near Zara in Dalmatia, from which Maraschino is 
derived : in the Bergstrasse, near Heidélberg, there are cherry-orchards 
which furnish an early supply to the London market. The cherry and 
plum require but little pruning. 

Tn all cases, as is judiciously pointed out by Mr. MacIntosh (‘ Book 
of the Garden,’ vol. ii.) it is of great importance that good sorts should 
be introduced into, and the worthless extirpated from, our orchards as 
soon as possible. The importation of good foreign fruit has rendered 
the continued growth of inferior sorts a practice that must certainly 
result in loss. Much has been done in this direction by market 
leners.- 

For filbert and walnut orchards see Finpert and WaLNvuT. 


ORCHESTRA (Gr. épxhotpa, which contains the same element as . 


the verb épxeieGa, “to dance”), that part of the Greek theatre in which 
the chorus was situated—where the dances were performed. [THEATRE.] 
With the moderns, the orchestra is the place in the theatre allotted to 
the instrumental band, and that portion of a concert-room which is 
assigned to the musical performers, both instrumental and vocal. We 
not only apply the word to the place set apart for the musicians, but 
often use it to designate the whole of them collectively ; in which case, 
orchestra and band are treated as synonymous terms. 

Till the end of the 17th century or the beginning of the 18th, the 
instrumental performers of our theatres were stationed in a box on the 
side of the stage, and out of view of the greater portion of the spec- 
tators. They were then few in number. But, however desirable in 
some respects, it would be impossible so to dispose of the large bands 
of the present day ; and all things considered, they could not be better 
placed than where they now are—just below the stage, so as not to 
interrupt the sight, and between the singer and the audience, thus 
enabling the former to have in view the conductor and leader—a 
matter of great importance in the musical drama, where all is sung by 
memory. - 

The orchestra of a concert-room should be so contrived that the 
front, when no passage beneath it is required, is about five feet higher 
than the level of the room, and it should rise rather steeply to the 
back, the corners of which ought to be rounded off, in order that the 
whole body of sound may be directly reflected. But the due appor- 
tionment of the orchestra to the size and character of the room, and 
the requirements of the immense masses of vocal and instrumental 
performers now employed in the execution of oratorios, &c., is a matter 
shat demands great knowledge of the laws of sound and considerable 
adaptive skill on the part of the architect. None of the great music 
halls yet constructed in this country can be considered as perfectly 
successful in this respect. ) 

ORCHIL. [Licuens, Colouring matters of.] 

ORCIN (C,,H,O,+2Aq.) Alphaorcin. It has already been stated 
[Licnens, colouring matters of | that this peculiar crystalline principle 
exists to a small extent in the free state in many of the lichens, It is 
largely produced, however, when lichens are exposed to the joint 
influence of heat and alkalies, conditions that always exist in the 
manufacture of archil, litmus, cudbear and other colour derivatives of 
the lichens. Under these circumstances, some acid substances that 
occur naturally in the lichens are split up into secondary acids and 
orcin, the latter immediately undergoing further alteration by absorb- 
ing oxygen and nitrogen, and becoming converted into a deep purple 
or cetereoured body termed orcein. By skilful management the 
operation may be arrested at any stage, various tints being thus 
obtained, or orcin itself may be extracted. 

Stenhouse gives the following directions for isolating orcin: exhaust 
the lichens with water containing lime, boil the strained liquor till it 
is concentrated to about one-fourth its original bulk, separate lime by 
a current of carbonic acid, filter, evaporate to a syrupy consistence, 
treat with boiling absolute alcohol, and set aside to crystallise. The 
orcin thus obtained is usually of a red colour, but may be perfectly 
decolorised by two or three recrystallisations from ether. : 

Pure orcin erystallises in colourless quadrangular prisms, and is 
very soluble in water, alcohol, or ether. It is neutral to test paper, 
has a mawkish sweet taste, loses its two equivalents of water when 
moderately heated, or when exposed in vacuo, or even when crystallised 
from anhydrous ether. It sublimes in needles on being slowly 
heated in flat vessels; is precipitated white by acetate of lead, and red 
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rehloride of iron; is converted first into a resin, and finally into 
oxalic acid by nitric acid; and gives an intense purple-red colour, 
quickly to yellow, with chloride of lime. 

Brom-orcin \C,,H,Br,O,) was discovered by Stenhouse. It is formed 
on adding bromine to aqueous solution of orcin, and 
may be obtained in silky needles by isation from dilute 
— It is very fusible, insoluble in water, but soluble in alcohol 


or , 

Chlor-orein is produced in the same way, and much resembles 
brom-orein. Its exact composition has not yet been ascertained. 

In the of ammonia orcin tapidly absorbs oxygen, and is 
conyerted into orcein :-— 


C,,8,0, + NH, + O, = C,,H,NO, + 4HO 
ee —— UY — 
Orein, Ammonia. Oxygen. Orcein, Water. 


Orein may be precipitated from its dilute ammoniacal solution by 
the addition of acetic acid; it then falls in red flocks, almost insoluble 
in water, readily so in alcohol and sparingly so in ether. It is very 
soluble in ies, forming rich purple solutions. Its solutions are 
decolorised by nascent hydrogen and become coloured by 
exposure to air, but if ammonia is added before ex , an 
abundant white precipitate of leucorcein is thrown down. ucorcein 
becomes purple in contact with air. 

Chlor-orcein is a yellowish-brown substance, formed on passing 
chlorine through water containing orcein. It is insoluble in water, 
but soluble in alcohol or ether. 

ORDEAL, from the Anglo-Saxon ordel. Spelman derives this 
word from or, “magnum,” and del, “ judicium,” which is also the 
derivation given by Ducange. Lye and Bosworth derive it from or, 

ivative, “* without,” and dr, “ difference,” an indifferent or impartial 
judgment, a judgment without distinction of persons. The German 
word urtheil, a judgment, is apparently the same word, and is also a 
compound. 

The earliest traces of any custom resembling the ordeal is found in 
the book of Numbers (ch. y.), in the waters of jealousy, which the 
Hebrew women suspected of adultery were compelled to drink as a 


test of their innocence. 

Blackstone, speaking of the several methods of trial and conviction 
of offenders, says, “ The most ancient species of trial was that by 
ordeal, which was peculiarly distinguished by the appellation of 
judicium dei, and sometimes vulgaris purgatio, to distinguish it from 
the canonical purgation, which was by the oath of the Baea5 This 
was of two sorts, either fire-ordeal or water-ordeal ; the former being 
confined to persons of higher rank, the latter to the common people. 
Both these might be ormed by deputy; but the principal was to 
answer for the success of the trial, the deputy only venturing some 
corporal pain for hire, or perhaps for friendship. Fire-ordeal was per- 
formed either by taking up in the hands unhurt a piece of red-hot 
iron of one, two, or three pounds weight or else by walking barefoot 
and blindfold over nine red-hot ploughshares, laid lengthwise at un- 
equal distances ; and if the party escaped being hurt, he was adjudged 
innocent ; but if it happened otherwise, as without collusion it usually 
did, he was then condemned as guilty, However, by this latter method 
Queen Emma, the mother of Edward the Confessor, is metitioned to 
have cleared her character when suspected of familiarity with Alwyn, 
bishop of Winchester. Water-ordeal was performed either by plunging 
the bare arm up to the elbow in boiling water, and escaping unhurt 
thereby, or by casting the person suspected into a river or pond of cold 
water, and if he floated therein without any action of swimming it 
was deemed an evidence of his guilt, but if he sunk he was acquitted.” 
Another species of ordeal was the corsned, or morsel of execration : 
this was a piece of cheese or bread, about an ounce in weight, which 
was consecrated with a peculiar form, and it was prayed that the bread 
might cause convulsions and paleness, and find no passage, if the man 
was really guilty, but might turn to health and nourishment if he was 
innocent. The corsned was then given to the sus person, who 
received the holy sacrament at the same time,—if, indeed, as some 
have suspected, the corsned was not the sacramental bread itself, 

The Ordeals of water and iron are first mentioned in the 77th law of 
Ina; and afterwards in those of Athelstan, Edward the Confessor, and 
the Conqueror. 

In ‘ Domesday’ the readiness of claimants to prove their title to 
land, by ordeal or by battle, occurs in a great variety of instances: as 
among the lands belonging to the monastery of Ely, at a place then 
called Photesturp, in Norfolk : “ Hane terram calumpniatur esse liberam 
Vichetel homo Hermeri quocunque modo judicetur, vel bello vel 
Juditiv.” (See tom. ii, fol. 213, and other instances, fol. 110 b, 137, 
162, 166, 172 b, 193, 208, 277 b, 332.) ‘Ferri candentis Judicium 
(the ordeal of hot iron) is the only ordeal of the Domesday Survey.’ 
The reason for this is given yf Glanville (1, xiv., ch. 1): “in such a 
pen ng corset E, ag to phone = by the judgment of God, 
namely, by hot iron, or by water, ing to the difference of rank, 
that is, by hot iron if he should be a free man, and by water if he 
should be ‘ villein £ fuerit yop 

Eadmer (‘ Hist, Novor.,’ p. 48) speaks of no fewer than persons 
of Saxon origin whd, in the reign of William Behn, being cored 


of killing the king’s stags, were at one time sentenced to the fire- 


It is probable that the Trial by Ordeal was not 
rg ean few itive law or ordinance, although Sir E. 
(9 Rep., 32), tos | ter him Blackstone (4 Comm., 345), have expressed 
an opinion that it was finally abolished by an act 
rather an order of the king in council 
This order is to be found in R 
man’s ‘ G ,' sub voce Ji 's 
Eadmer.’ Spelman, however, thinks that this was merely a 
law, without any general or permanent ion, and the 
by Ordeal continued to a later period. opinion seems confirmed 
by a reference in the ‘Cal. Rot. Pat.,’ p. 15, to another order in council 
in the 14 Henry ILL., ‘De justitia facienda loco ignis 
however, it is only mentioned as a former custom, and 
ing institution, by Bracton (lib, iii, cap. 16), who wrote 
the reign of Henry III. or the commencement of 
is probable that, in consequence of the judgments of councils and the 
interference of the clergy, the Trial by Ordeal fell into disuse about 
the middle of the 13th century (Selden’s ‘ Notes to Eadmer’) , but this 
was long after it had disappeared from the judicial systems of most 
other European nations. 

Blackstone, in the part of his ‘Commentaries’ already 
“Purgation by ordeal seems to have been ancient, r 
universal in the times of superstitious barbarity. It was known to the 
ancient Greeks : for in the ‘ Antigone’ of Sophocles (v. 270) a person, 
suspected by Creon of a misdemeanor, declares ready ‘to 
handle hot iron, and to walk over fire,’ in order to manifest his inno- 
cence ; which the scholiast tells us was then a very usual ~ 
And Grotius (on ‘ Numb,’ v., 17) gives us many water- 
ordeal in Bithynia, Sardinia, and other places. ; 

“In Siam, besides the usual methods of fire and water-ordeal, both 
parties are sometimes exposed to the fury of a tiger let loose for that 
perron ane 3 ee either, that person is accounted 

nocent; if neither, both are held to be guilty ; but if he spares both, 
the trial is incomplete, and they proceed to a more certain criterion, 
(‘ Mod. Univ. Hist.,’ vol. vii., p. 266.) 

The ‘Asiatic Researches’ (vol. i., 4to. Calcutta, 1788, p. 889-404 
tain a memoir on the trials by ordeal among the lus, by 
him Khén, chief magistrate at Benares, communicated 
Hastings, Esq., nine in number :—1 
water ; 4, by two sorts of poison ; 8, 


been washed ; 6, by chewing rice; 7, by hot oil; 8, by hot iron; 9, by 
Dharmach, in which an image named Dharma, or us of justice, 
made of silver, and anuther of an i made of 
clay or iron, or those nted 
cloth, are thrown into a large jar, from 
to draw at hazard. 2 

The Latin forms of service for the different species of ordeal, as 
anciently used in England, are given by Spelman in his ‘ Glossary,’ in 
v. from the Textus Roffensis, 

The reader may consult for further information Grimm's ‘ Deutsche 
ep Ves pate af oper '- , 

is a ‘ished from degree in mathemati a 

purely conventional boundary. Both are terms of succession; he 
an expression is of the first, second, third, &c., d Pearcy ng 
dy est power is the first, second, third, &e., of the principal . 
But snother succession should occur, say one of differentiations, then 
the number of such successive operations is the — of the 


Thus a differential equation which contains, at fifth 
power of a differential co-efficient, is said to be of the degree ; 
while if the highest differential co-efficient which occurs in it is the 


diminish without limit, but if A diminish without limit with respect 
to B [Ivrmire], A is said to be of an inferior to B; 

gen ie Se en Se en eee 
order; products of two small quantities, and second powers, of the 
second order; and so on, 

ORDER IN COUNCIL. [Privy Covnot.] 

ORDERS, HOLY. [Orvrvarion.] 

ORDINARY. This term, when used in English law, commonly 
signifies the bishop of the diocese, who is in general, and of common 
right, the ordinary ju in ecclesiastical causes within 
jurisdiction. (Lindwoode's ‘ Provinciale,’ lib. i., tit. 3.) e term 
also pe sa the commissary or official of siete and to other — 
persons having, custom or peculiar privilege, judicial power 
annexed to thei offlocs or dignities, Thus an archdeacon is an ordi- 

‘avers therefore is always an ordinary, but every ordinary is 
not a bishop. ; 

The term is derived from the Canonists, and is in common use in 
several European countries, Since the Lateran 
apostolic see assumed eg speed of presenting to benefices, the 


E 


has sometimes been called by canonical writers “ us 
rum.” The judex ordinarius of the canon and of the later Roman law 


is a judge who has judicial cognisance in his own proper right, as such 
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judge, of all causes arising within the territorial limits of his jurisdic- 
tion. He is opposed to the judex delegatus, or extraordinarius, whose 
jurisdiction extends only to such causes as are specifically delegated to 
him some superior authority, (Ayliffe’s ‘ Parergon,’ p. 309 ; Justin., 
‘N ; 20, c. 3 and 112, c, 31.) With reference to this distinction, 
it became usual to the term “ ordinary” to bishops, who, when 
acting in their judicial in ecclesiastical causes, have strictly an 

i jurisdiction ; and we find it used in this sense by Bracton and 


the earliest writers upon English law. 

ORDINATE is that i Co-ordinate of a curve 
which is measured i ly to one of the axes and not upon an 
axis. [Co-orpinate.] It is to observe that though the 
term co-ordinate has Seer we Wie ented polar oo-crdi- 
nates, yet the word ordinate is not separately used in the latter system. 
ey ns one ne we be Sound fo Sno article oited, ‘ 

ORDINATION, the ceremony by which holy orders are conferred, 
eter WAG p geuson fe iadsinked inte the ralpatry of igion, or set 


for 4 the 
other ecclesiastical rites and duties, public or private. In the Church 
of England, a candidate must be twenty-three years of age before he 
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unbroken episcopal series from the of the Apostles to the 
Toongh chish it desbin co Sanda bat 

it even 

eel gaheline gorda tombagen . The Presby- 


of the presbytery; and»that Paul and Barnabas were ordained by | 
certain teachers and prophets in the church of Antioch, and not by 
any bishop presiding in that city. It is certain however that bishops 
have existed as a distinct order from the very earliest times; and 
though we cannot assert that er. are absolutely essential, yet they 
evidently contribute to complete the idea of a church, and tend to its 
orderly and effectual operation. 

Many at the Reformation held the call of the people the only thing 
essential to the validity of the ministry, and taught that ordination is 
only a ceremony which renders the call more solemn and authentic. 
ee the Protestant churches of Scotland, France, Holland, 
Switzerland, &c., and the dissenting churches of England, have no 
episcopal ordination, For Luther, Calvin, Bucer, Melancthon, and all 
the first reformers and founders of these churches, who ordained 
ministers among them, were themselves presbyters and no other. 
There are some remarks on this subject, at once liberal and judicious, 
in Burnett's ‘ Exposition of the Thirty-nine Articles.’ 

ORDNANCE, a general term sealed to the great artillery (guns, 
carronades, howitzers, and mortars) which is used in war, on land or at 
sea; the name being probably derived from the conpagnies d’ordon- 
nance, or Franes Archers, instituted in 1448 by Charles VII. of 


The wars between the emperor Charles V. and Francis I. gave rise 
on the Continent to the first important improvements in the con- 
struction and use of heavy artillery. According to Templehof it was 
then that some efforts were made to establish a system of proportions 
between the length, the thickness, and the calibre of ordnance; that 
gunpowder was improved, and that certain relations between the charge 
of powder and the weight of the projectile began to be established. 
It was not, however, till the beginning of the 17th century that 
artillery, which had before been chiefly used in the attack and defence 
of fortresses, to be extensively employed in engagements between 
hostile armies; but in 1632 the Austrians and Swedes together are 
said to have brought into the field 2000 pieces, among which were 24, 
MP ae bl] ore h di nts of caval 

i capable of accompanying the rapid movements of cavalry, 
was first ieally introduced into orapade by Frederie the init 
[Arrittery]; but the full development of the important services 
which are capable of being rendered by this arm is due to the Prussian 

Scharnhost, since whose time the horse-artillery, as it is called, 
been considered as an indispensable requisite in the armies of every 
nation in Europe. 

In the British service a rocket carriage and tube for the military 
rockets invented by Sir W. Congreve, is attached to each troop of horse 
artillery and battery of artillery; and these missiles, which have been 
employed under yarious circumstances, have occasionally rendered con- 
Sieogiie sarvicn [Rocker. 

The construction or mode of manufacture of artillery has been 
described under Cannon. Under the present head we propose to 
describe generally the size, &c., of the guns now in use in the 
service, and very briefly their uses, Rifled ordnance, which are 
a7 being adopted in the service, will be found described under 


LE. 

Under the general term ordnance there were comprised guns of five 
classes : shot guns, shell guns, howitzers, carronades, mortars; to these 
may now be added the rifled ordnance, shot and shell guns. 

Shot guns of the ordinary smooth-bored construction are com- 
paratively long and heavy, being employed for projecting solid shot on 
all occasions when chmbioasie penetration or length of range is requi- 
site; they are of course, however, capable of throwing shells and all 
other descriptions of ammunition. The calibre of a shot gun is 
denoted by the weight of a cast-iron spherical shot, of which the 
diameter is the same with the bore of the gun. The heavy-shot guns 
are constructed of cast-iron, and are used for sea-coast batteries, for 
the armament of ships of war, for the defence of fortresses, for breaching, 
and for guns of position. Light-shot guns are constructed of bronze 


per gen called brass guns), and are employed only as field 


in the English service, They are, however, employed for 
siege purposes by the French. 


The annexed diagram represents a 


in the same, and not orders 
that y was ordained by the laying on of the hands 
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AB is called the vent-field (= 55 in.); v, the vent; no, theirs! “reinforce (= 20°9 in.) ; on, the second 
3 in.) ; ze fhe chase 58 in.) ; xr, the muzzle (= 8°5 in.); ac, the cascable (= 62 in.); #H, the trunnions; 1, the dolphins or 
is called the base ring (diam, = 1175 in.) ; 0, the base ring ogee; cc, an-astragal and fillets; dd, the first reiniorce ring and ogee (diam. 
e¢, the second do. (diam.=9°5 in.) ; #f, an astragal and fillets (diam. at an = 6°33in.); gg, the muzzle mouldings ; 


hh, the breech ogee and 
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brass gun (a heavy six-pounder), Shell guns differ from shot in Coxsraveriox or Onpxaxce—Brass. 
Scag of ter calibre in proportion to their weight of metal. The 
bore of Son qune fa Stes euiacied Siauie the breech, thus forming | 
achamber. ‘The size of shell guns is denoted by the diameter of the ) 
bore in inches, Shell guns are employed for projecting shell and Nature of Ordadace, 4 " 
hollow shot, and are pally for sea service, They are made of : 
iron. Guns of 12- diameter have been made, but the sizes S 
employed in the service now are the 10-inch and 8-inch guns a ¥ 
e have subjoined a table of the dimensions and ky of the ft. in. | ewt. a 
principal natures of guns in use in the British service, The natures L Oo | lspennaee epee atts A “ a 3 
and uses of carro’ * = Spon and mortars have been already us nA i . thong)” seeds Ce? Sh ieee 
described under those wor 7k WT INN HE Ps (ight). 2/5 0] 6 | 3-68 
Coxsrnverion or Onpxraxce—Inon. 3 r) 3 m longy . . «| 6 Of] 6 29) 
— L ° 3 3 (ight) . .|4 0] 38 | 9-02 
ae ees on eet rar rf 
bi mountain . 
2 L oO 1 ” mountain) . ./5 0 2 201 
= 214 £ L | M_ | 32-pounder covets (Dundas) jis 3] 17h) os 
§ : a 8L | M | % % reese ae eee 
: 4 Bh BT Be  giguy ” D1 da0 st Sn 
L oO 4% ” g' ef o 
| = “ _ tyr TA oO t ‘ ” (Cochorn) . | 1 10 | 452 | 
1 aalnenaciie “ .° .° fly 10} ais | sas L | © | 5}-inch mortar (royal)  . ~ ./ 2 1, | 562 
| s u | 68 4 fee ee ie ei Gee e123 L o 43 s (Coehorn) . . i 1 4°52 
8 M | 68 » ee) el Ol eat 8-12 
SL) M | Gincheun + + 8 18 o] go | gos | | SSeaservice; 1. Landservice; $1, both; M, Millar; M’, Monk ; O, Ordinary. 
yd ee wt er a ee, Sa a eee eee de : . my 
Pr as 50 8°05 in diameter, and it enters the bore at about eight-tenths of an inch 
us| sagtinhar gen igh Tigh reg a S| oe Liiaeen | | Sede Sian Hetbaes wttlee latter, . 
L M’ | 56 KS cm he TRO OR 7°65 The diameter of the bore is pay tage yas fe ee 
8 M | 42 ee a ee kee det 1 a 6°97 rather greater than the diameter of ot by wi e 1 
8 M | 42 ” WA es 10 0} 75 6-97 the = is designated, and the difference between them is called the 
8 x 33 range Ares 3 7 64 oll. hee operant is graduated on the base ring, the zero 
RANE SD. ; of q ia en er 
8 - = 0 acaare a ase 4 : 7. esi line being in a plane passing through the axis of the gun and cutting 
. 4 : =i (a eas 64 the exterior surface immediately above the trunnions, and the inter- 
81 oe ear.” L180 | so" | Gays | | section of such plane with the side of the muzzle is marked by a notoh 
4 “of = “ Pare 3 gay : : +H at on the latter. ese quarter-sights, as they are Bay serve to give 
s | mw [32 § (Monk's). «| 8 0 | 42 | 6-35 | | the gun an elevation L fat exceeding g. three degrees ; ae acconi- 
L I 32 ee (a bored up 18) .| 8 0} 41 6°35 plished by lowering | the division expressing i 
L I | 33 « (a bored up 24) «| 7 G | 40 6°35 elevation and the notch on the side of the muzzle are in a line with 
L I | 32 ” (a bored up 24) .| 7 6} 39 6°35 the object. The axis of the gun will then be inclined to a plane 
I I |32 (a bored up 24) .| 6 6) 32 | 6°3 passing through the object and the axis of the trunnions, in 
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The axis of the trunnions is at right angles to that of the gun, and 
is usually about half their diameter below the latter axis; but Dr. 
Gregory, in his ‘ Lectures on Gunnery,’ recommends that it should 
intersect the axis of the gun, in order that the recoil of the piece in 
firing may act less on the carriage. The vent is two-ninths of an inch 


the percussion tube into the navy and heavy 


, and the friction 
tube for field artillery, and indeed for heavy 


artillery also often when 


-— - 


| on shore, The percussion tube is fired by a hammer which is made to 
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strike simply by a on a lanyard attached to it, It is so contrived 
that after me withdrawn from the vent and therefore not 
thrown back by the explosion of the powder. The friction tube is 


fired by sharply pulling out a portion of the head which projects above 
Tea eeel eat which: ntints with an oye for the insertion of the hook 


equal weight greater in diameter than such as are 
with low charges of powder against ships, pro- 
breaches in their sides; and, in consequence, 


the late General Millar, 


results, were in 1828 made in this country 
he invented on the 


massive 12-inch gun whi 


of 400 yards, 
opening which would have seriously compromised any ship so struck, 
A conviction of the necessity of using these powerful arms in a future 
war led the British government to adopt 8-and 10-inch guns in the 
royal navy, and now the ships of war always carry a certain number of 
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on the effect of shells fired into and exploded in ships, the fuses being 
eut of such a as to ex the shell after striking; or, still 
better, by means of concussion The destructive effects were so 


that shells and shell guns were at once adopted in the navy, and 
a large portion of the armament, though the existence of 

ships has been objected to on account of the 
ensue from the accidental ignition of their fuses. 
be much lessened by keeping each shell in a 
i with a metallic cap till the 
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when it is required to be put in the gun. 
for guns vary much according to the calibre of the 

gun and the objects to which they are to be applied, or the mobility 
eld 


gun carriage, in which great lightness and mobility com- 


bined with strength are required, is com: of one large solid piece 
termed the trail, to which two small ets are attached, one on each 
side. The trail rests at one 


end on the axletree of a pair of high 
are cut in these brackets; as it is 

idly there is onl Paros 
holes in a field carriage, and are pl far on 
STs over the ror of: tha cnichren, whl: tsk been doand tc te 
the best position both on account of the reduced strain on the carriage 


or a 7 oA ern ec rant hed 
of the trail on but when it is required to 
thas ee af the teal which lo fitted with ou aye e clined ax 
with mounted on two wheels, and 
ee eee Seren oe ce Gem; the Borden 
limber, and the gun with its carriage is drawn 
ammunition waggon also accompanies each piece 
o coy teed agea kh 
imbers are similar to those just 


of a light construction are employed for the small artillery 

leh elo bof ee aso yay holly of oak 
travelling carriages for siege-ordnance are e wholly o: ® 
and the carries no ammunition; the great size and weight of 
ae ree Pemerngs ee cette Os Abe Einben, She 
boxes laced there. The of siege-carriages is made of two 
cheeks or Re eee ee ree Ot SS, 
and resting on the axletree of the w! , instead of in a single piece 


navy consist of two short 
by transoms, aah they move on four 
carriages are now often made of cast-iron, 
than wood, particularly in tropical climates. 
spore ber or cast-iron are also occasionally placed at the 
angles of fortresses; they are made to turn at one extremity 
, the other extremit ‘ih acy Seer baggy foe 
garrison carriage is moun 
be fired over the parapet in 
a species of mounting for 
orca tf means of which the gun may 
be directed with great ease in 


tformis are principally used for heavy 
0- ships and in 


10-inch guns on 
upon solid beds of wood or iron, which are made 
of transporting them from 
ing steadiness when the piece 
The larger kinds of mortars and their beds are removed on 
i Sea mortar-beds are made of strong timber ; they 
middle for receiving the iron bolt on which the bed 


turns round, and they are placed on strong wooden frames fixed in the 
vessels by which they are carried. 

The number of horses employed in the British service to draw 
artillery of the different natures is as follows :—For an 18-pounder or 
an 8-inch howitzer, from 8 to 10 horses. Fora 12-pounder, 9-pounder, 
a heavy 6-pounder, or a 24-pounder howitzer, from 6 to 8 horses. For 
a light 6-pounder, a heavy 3-pounder, or a 12-pounder howitzer, from 4 
to 6 horses. It may be observed here, that 4 horses cannot draw a 
weight twice as great as that which can be drawn by 2; therefore 
the number of horses which should be applied to draw weights must 
be increased in a higher ratio than the weights. 

Formerly two 6-pounder guns were attached to each battalion of 
infantry, but this practice has long been discontinued, and now all the 
artillery which accompanies an army into the field is formed into 
batteries or brigades, each invariably consisting of six pieces. The 
brigades of foot-artillery consist either of five medium 12-pounders and 
a 32-pounder howitzer, or five 9-poundersand a 24-pounder howitzer ; 
and a troop of horse-artillery is usually composed of five 9-pounders, 
24-pounder howitzer, though they have occasionally been composed of 
6-pounders and 12-pounder howitzers. - 

Six-pounder guns were not much employed with the armies under 
the Duke of Wellington, as they were found to be inferior in’ effect to 
the artillery which the French brought into action during the war; 
they may, however, be advantageously employed with a corps detached 
for the purpose of intercepting an enemy’s convoy; but it may be 
observed in general, that field ordnance should be such as may take 
good effect against troops at the distance of 800 or 1000 yards: 
12-pounders, and even 18-pounders, are necessary in the field when 
it is required to destroy palisades or small intrenchments, to break 
down bridges, and the like, 

The guns hitherto emplo: in siege trains have been 18- and 24- 

, and 8- and 10-inch howitzers, though at the siege of Sebastopol 
82- and 68-pounders and 8- and 10-inch guns were employed. The 
mortars are the 8- and 10-inch, and occasionally, as at Sebastopol, the 
13-inch mortar and the small Coehorn or 4inch mortar. 

With respect to the quantity of ordnance which should accom 
an army into the field, no precise rule can be given, as the ratio of the 
number of men to that of the guns in the great armies on foot during 
the wars of the early part of the century was very various; but, 

ing to General Lespinasse, a division of 12,000 men, including 
two regiments of cavalry, should be attended by three brigades of 
horse and three of field artillery : one brigade of each kind is recom- 
mended to be always with the division, another of each kind to 
remain with the general park of artillery, and the rest with the depét 
in rear of the army. 

Long guns have now wholly superseded carronades for the navy, 
both because their fire is more accurate, and because of their greater 
range and a For the sake of obtaining a nearly horizontal 
direction when a ship is rolling, it is a common rule in action to fire 
when the vessel is nearly upright ; but this is said to be subject to 
some limitation, for it may happen that then the ship is in the trough 
or hollow of the sea, in which case she will have less command over 
her enemy than if she were on the summit of a wave: and it is 
recommended that shot intended to take effect on the hull of an 
enemy's ship should be discharged while the side engaged is descending 
towards the water ; or if intended to act against the rigging, it should 
be fired with the rising motion of the side, provid e aim be 
taken low. 

For further information on the subject the reader is referred to Sir 
H, Douglas's ‘ Treatise on Naval Gunnery,’ 

ORE. [Mrnivo.] 

OREADES (OpeidSes, from ’Opos, a mountain), Nymphs who dwelt 
in mountains, caves, and grottoes; but the nymph of each cave and 
mountain had a specific name corresponding to that of her dwelling- 
place. (Pausanias, v. 5, ix. 3, and x. 82; see also Theocritus, ‘Id.,’ 
vii. 137.) The Oreades were among the attendants on Artemis. The 
most celebrated of the Oreades was Echo, who incurred the anger of 
Bap Baga her in talk on the mountains whilst Zeus sported 
with rs of the Nymphs. On discovering the trick, Hera deprived 
her of control over her tongue, so that she became unable to speak till 
some one else had spoken, and then unable to keep from repeatin 
what was said. Wandering thus, she met and became deeply phd ees: 
of Narcissus, who not requiting her affection, she pined away until 
nothing remained of her but her voice. (Ovid, Met. iii.) < 

Under Nataps and Nrrerps we have spoken of the Nymphs of the 
fountains and fresh waters and of the sea: we here add a brief account 
of Nymphs generally, in order to render our notice of the subject more 
complete. 

ymphs (Nippa, Nympho) were female deities in the Greek and 
Roman mythology, who were ie paapon. § numerous, and were sup- 
posed to preside over all parts of the earth. Those who presided over 
rivers, brooks, and springs, were called Naiads ; those over mountains, 
Oreades ; those over woods and trees, Dryades and Hamadryades ; 
those over the sea, Nereids ; those over valleys, Napaw, &. (Homer, 
‘IL,’ xx. 8.) They were thus associated with all the forms of external 
nature ; and they were the attendants of Hera, Aphrodite, Artemis, 
and other of the higher pope they are also seen with Apollo; 
as the nurses of many of the gods, as Zeus, Dionysus, and Pan 
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ae abag, vith Dionysus, Pan, and the Satyrs in their dances and 
revels. eir lives were very long, but they were not immortal. 
(Paus., x. 31, seo, 2.) They were Sona ge in many parta of 
Greece, were propitiated by offerings of milk, oil, and honey, 
and by sacrifices of lambs (Theoor.,‘ Id.,’ v. 53, 149); and temples 
were also dedicated to them in Italy, (Ciec., ‘De Nat, Deor., iii,, 17.) 
Another class of Nymphs were regarded as the personification of, or as 
in some way associated with, particular races and localities, as Cyrene, 
the Dedonides, Nysiades, &c. The Nymphs occur very frequently 
in ancient art either alone, as attendants on one or other of the 
superior deities, or in Bacchic dances ; they are represented as lovely 
but somewhat impassive maidens, generally clad in light transparent 
garments, or partly undraped. We give a cut of a very beautiful 
statue of one, an attendant on Artemis, now in the Third Graco- 


Roman Saloon of the British Museum; it was found in 1766, in the 
Villa Verospi, near the Salarian Gate, Rome. 

ORELLIN. A yellow colouring matter found in the seeds of the 
Bivxa orellana. It is soluble in water and alcohol, and dyes yellow 
with an aluminous mordant. 

ORGAN ("Opyavor, Gr., érganum, Lat., an instrument), the noblest 
of musical instruments, whether considered in regard to the grandeur 
and beauty of its sounds, the variety of its powers, or the sacred pur- 

to which it is usually dedicated. It consists of a vast number of 
metallic and wooden pipes, divided into different stops, the wind being 
admitted into the pipes from a bellows, and is played on by means of 
a key-board. The machinery of an organ, which is rather complicated 
afid exceedingly curious, is described in the next article. 

Originally the word organum had a very extensive meaning, and 
signified nearly every kind of instrument, for whatever parpene 
employed, By degrees it was confined to instruments of musi ; 
wards it was applied only to those of the pneumatic or wind kind; and 
finally it was exclusively used to designate that “world of sounds” 
which we call the organ. It can hardly be doubted that this instru- 
ment may be traced to Pan's-pipes, or the syrinz. 1t must soon have 
been discovered that the air may be forced into a closed cavity, and 
then distributed at will to one or more tubes; and, pursuing the con- 
trivance a little further, something like a modern organ was likely to 
be produced. Indeed, Mersenne, in his ‘Harmonie Universelle, 
mentions an ancient monument in the Mattei Gardens in Rome, on 
which appears the re tation of a pneumatic oj It is a small 
chest placed on a table. In the front is a Teiels tease playing on a 
number ot keys, and on the other side is a man blowing into the box 
with a pair of bellows gr 5 Asay those in present use. In Hawkins's 
‘ History of Music’ (i. 403) ving of this, from a copy found 
among the papers of Haym, the author of a history of ancient medals. 
St. Augustine, in his Comments on the 56th Psalm, alludes to instru- 
ments inflated by bellows. In the same passage he also gives us to 
understand that organ was a generic term, including every species. 
“ Organa,” he says,“ dicuntur omnia instrumenta musicorum,” &e. 

The descriptions left us by different authors of the musical instra- 
ments of the early part of the middle ages, and the representations of 
them on several monuments, prove that attempts were made at different 
periods to improve them. Much thought was expended in discovering 
the best method of introducing air into the pipes of the organ, For 
this purpose a fall of water was employed, and also what must be 
understood to have been steam. William of Malmesbury describes the 
manner in which the latter was used. He says, “ The wind, being 
prvigr out by the gaa of abs ys water, fills the whole cavity of 

instrument, w , from several apertures, passing through brass 
pipes, sends forth musical noises.” At length bellows were employed 


' limited in its means, The 


for the purpose, which were either wrecked hy weter or by bend The 
application of these two powers led to terms 
hydraulic and pnewmatic, or water-organ and wind-organ, though, in 
point of fact, the ultimate result was the same in both, The inyention 
of the former, which historians call an hydraulicon, is ascribed to 
Ctesibius of Alexandria, who lived about B.c. 150-120, [Cresrres, 
in Bros. Drv.] Vitruvius is the first writer who gives any account of 
an organ of that kind, 

The period when the organ was introduced into the churches of 
Western Europe is very uncertain. Pope Vitalian is to have 
been the first to admit the instrument, about the year 670; but the 
earliest account to be at all relied on of the introduction of the instru- 
ment in the West is, that about the year 755 the Greek emperor Copro- 
nymus sent one as a present to Pepin, king of France, In the time of 
Charlemagne, however, organs e common in Europe. That 
prince had one built at Aix-la-Chapelle, in 812, ona Greek — 
which the learned Benedictine, Bedos de Celles, in his vast but 
and excellent work,‘ L’Art du Facteur des hig aervhed considers 
ta bare heam Seepoee zara vee Sorento oo without the use 
of water, 

Before the 10th century organs were not only common in 
but exceeded both in size and somses inne of the Continent. 8t. 
Dunstan gave one to the abbey of , in the reign of Lege oid 
Elieg, bishop of Winchester, obtained one his cathedral in 951, 
which was the largest then known. This is described in eight Latin 
verses by Wolstan, the learned monk of Winchester, in the 10th 
century, of which Mason, the poet, in his ‘ Essay on 
Church Music,’ gives the following translation :— 


** Tweive pair of bellows, rang’d in stated row, 
Are jéined above, and fourteen more below, 
These the fuil force of seventy men require, 
Who ceaseless toil, and plenteously perspire ; 
Each aiding each, till all the wind be prest 
In the close confives of th’ incumbent chest, 
On which four hundred pipes in order rise, 
To bellow forth that blast the chest supplies.” 


are not,” he says, “I think, to imagine that these 
blowers kept their bellows in action all the time the organist was 
playing. I rather think that his agp ge did not commence till 
hey had filled the chest completely with wind, which he was after- 
wards to expend by due degrees, as he found occasion,” 
The organ was at first very rude in its construction, and extremel, 
ys were four or five inches broad, and 
must have been struck by the clenched hand, in the manner of the 
carillons. The pipes were of brass, harsh in sound, and the compass 
in the 12th century did not exceed a dozen or fifteen notes, and to 
accompany the plain chant no more were required, About that time 
half-notes were introduced at Venice, where also the important addition 
of pedals, or foot-keys, was first made in 1470 by a German, 
to whose countrymen we owe many improvements of the instrument, 


fons in excellence of finish they have been surpassed by our 
yy 3 
Few particulars are recorded cnngerning the organs of this country 


from the Reformation to the time of Charles I, Gamden mentions one 
at Wrexham, and Fuller has been strangely misguided in describing it 
to have had pipes of gold. It shared the general fate of organs in 
1641; and the old York organ, replaced some years back 
instrument, was one of the yery few that « ed the oryanoclasts of 
those times. At the Restoration it appeared that only four 
builders of eminenée survived, a circumstance which led to th 
duction of foreign artists,--of Bernard Schmidt foammnenly 
Father Smith), and his two nephews, with the elder Harris, and 
Renatus. An account of the dispute between these two family parties 
is amusingly related in Burney’s ‘ Hist., ii. 437. Each erected 
organ in tle Temple Church, as a trial of ability: Blow and Purcell 
displayed Smith’s, and Mons. Lully (not the ‘great com ) that 
the Harrises. The Lord Chancellor Jeffries at length decided in favo) 
of Smith. The principal o of the latter are—the Toupe ; Chr 
College, Cambridge ; 
anes ; Southwell Minster ; 
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being di 
Andrew's, Holborn, and part in Christ-ch: 


in-law, who built the organ in Westminster Abbey, 
Martin’s-in-the-Fields, the latter a present from George I. as church- 


°A ious work on the Orga M. Hamel, chiefly compiled 
pation Sie toes published in the ‘ Enoyclopedie Roret? tis in threo small 
volumes, together with an Atlas, containing nearly 1000 figures, sd ede 
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of the pipes of the old builders—depending on what is 
technically called the voiceing—has never been excelled by later makers; 
in point of touch, and mechanism generall , the moderns are much 

to their predecessors. In Sasckanioal skill and delicate finish- 
English organ-builders far their Continental rivals, 
tone they at least equal them; but the costliness of our mate- 
the organs of this country much 
of Germany and France. It has been truly 


English instruments ;” a part being, in 
song £8 and several only absurd imitations of other musical 
instruments, rarely, if ever, used i agrees organists, 

is a list of some of largest and most celebrated 
foreign organs, from 
“ collected,” he 
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Stops. 
eathedral . . . ula * - 100 
Goerlitz, in Upper Lusatia . . e a, wee 
Hamburg, St. Michael's Peg ba Peers 

(9 pipes of 16 fect, and 3 of 32) 
Amsterdam, the oldchurch . . « «=. Gf 


Pipes, 
5300 
3270 


6666 
Tours cathedral . . . . . . 


60 
. . . . ‘ . ere 5000 nearly, 
(8 of these pipes are 16 fect, and 2 of 32; the greatest 

diameter being 


15 inches, It is 108 feet high, and 
50 broad.) 


. . ‘ . . ‘ « 53 
B riin, St. Peter’s . . o « BO 
Vienna, St. Michael’s . . . ‘ 40 
Rome, St. John Lateran . . . . 36 
Baltimore, in America . . 86 2213 


Mr. (afterwards Sir John) Barrow, in his ‘ Tour’ (1830), mentions a 
new erected in the church of St. Lawrence, in Rotterdam, con- 
taining 5500 pipes, which, according to his calculation, is 150 feet in 


English church-organs are numerous, and generally well toned. 
Though we have none containing so many nominal stops as a few on 
the Continent can boast, yet we some which, in regard to the 

es, power of every kind, surpass an, 
among these are the new organ in Yo 
hall of Birmingham. 


hae 
Sad DT 
r e 
one 3 


in 
largest in the kingdom; it had 3254 


completed in 1836, is, as 
that at York, though the latter is 

This is 35 feet wide, 15 deep, and 
size of a moderately large church- 
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ight of the whole is about 


chapel, Cam was built by Avery. The 
erected in 1740, 29 stops. St. Peter's, at 
number, with 3 rows of keys, built by Messrs. 
ut place. The new church of St. Luke, Chelsea, has 
by Nicholls, containing 34 stops 
Sepulchre, London, contains 2600 
that at Christ’s Hospital, by Hill, is 
et to any in the metropolis. The 
was presented to that cathedral by 


ORGAN, CONSTRUCTION OF. 
. ; later period, Green, Av, effect, except in their immediate vicinity. One of these organs (b 
-schage J owen 4 resins’ Gutta) y Gexy, Eilict, &e. saat Willis), altered and enlarged, went afterwards to Liverpool. antibie 


large organ, by Hill, was exhibited at the Panopticon in Leicester 
Square, but on the breaking up of that establishment it was transferred 
to St. Paul’s Cathedral, London, to meet the altered circumstances 
under which divine service is now at certain periods conducted in the 
nave of that building. The organ recently built for Ely Cathedral is 
a fine instrument. It would, however, be quite impossible, within 
moderate limits, to do justice, even by a bare enumeration of instru- 
ments, to the organ builders of this country,so large has been the | 
demand made on them of late years. 

The Barrel-Organ is an instrument by which most of the effects of a 
small keyed-organ are produced by certain machinery. Instead of keys 
for the fingers, the keys, if so ot may be called, are inside the organ, 
and acted on by means of a cylinder, or barrel, pinned, or studded in a 
particular and singularly curious manner. This barrel is made to 
revolve by a winch, and in those of an expensive kind by wheel-work 
moved by a spring. ; 

The Apollonicon and the barrel-organ are described elsewhere. 
[APoLLonicon. 

ORGAN, CONSTRUCTION OF. We have on record several kinds 
of organs—the Hydraulic, the Pneumatic, the Barrel, and the Finger or 
Church organ. 

Of the hydraulic organ we know little beyond its having been 
operated on in some way by water: it may have resembled the clepsydra, 
or water-clock, which chimed at certain hours; but as the passage of 
water through the pipes would not produce musical sounds, it is pro- 
bable that water was employed as a moving power. Indeed, the plan 
of using water-power to work the bellows of an organ or harmonium 
has lately been revived, and the water engine may now be considered 
as an essential feature of an instrument which requires so large a 
supply of wind. The pneumatic organ, whether more or less ancient 
than the hydraulic, was certainly the parent of the present finger-organ ; 
but it was so decidedly rude in its construction, that it must always be 
considered as a distinct instrument. ‘The barrel-organ is a machine 
with little variety and no expression; it nevertheless contains many 
clever contrivances, and is daily — improvements. The present 
finger-organ is the + and noblest of all musical instruments ; its 
power is that of a full band, and for delicacy and sweetiess of tone it 
is unrivalled. 

In such an organ there are several thousand pipes, with arrangements 
for enabling the organist to make any single pipe of the number speak 
without disturbing any of the others. Now to do this there must be, 
1,a bellows for supplying condensed air or wind ; 2,a channel for 
conveying it to the pipe in question; 3, a valve, or some contrivance 
for admitting wind to this pipe when it is required to speak, and for 
cutting off the supply when it is required to be silent ; 4, a lever for 
opening or shutting this valve. There are many other contrivances 
for producing variety of effect, loudness or ‘softness, qualities of tone 
resembling various musical instruments, Xe, 

The sets of pipes in an organ are called stops; the corresponding 
notes of the different stops may agree in pitch, that is, they may be in 
unison; or they may produce a chord or an octave above. They 
ditier however in quality of tone, Each stop is, in fact,a range of 
pipes of the same quality of tone, and extending throughout the com- 
pass of the instrument. When a certain stop is drawn, the keys will 
play throughout on pipes of that character of which the stop consists. 

A complete and full finger organ should have three sets of keys, and 
at least two octaves of pedals. 

The first set of keys takes the swell, the second the great organ, and 
the third the choir. The compass, as well as the size of organs, must 
depend wu circumstances. The German scale or compass is cc to 
Fin alt; the English formerly descended to @ below, but are now 
generally constructed on the German principle ; the pedal organ taking 
the notes down to c cc, which, for duet solo performances, is cer- 
tainly the best. A good swell is always important to an organ, and we 
should recommend cctoF in alt as the compass to be preferred. 
The compacs of the choir is generally the same as that of the great _ 
organ. ‘These several parts, or organs, when brought together by 
stups, called couplers, give to the keys of the great organ the command 
of every pipe in the instrument, the power and majesty of which are 
without parallel in instrumental codsbinetionn: 

Fig. 1 is a section of a large organ, showing the several situations of 
certain principal parts of the instrument, which, however, are variously 
placed by different organ-builders. a is the swell-box, which is usually 
made of deal, and the thicker the better, but it certainly should not be 
Jess than an inch and a half in thickness ; it must be lined with paper 
or leather to deaden the tone when shut, The front is formed of 
Louvre-boards, all of which are made to move on centres; they must 
also be an inch and a half thick, The performer opens them by a 
pedal expressly employed for opening and shutting the swell. This 
kind of front is what is known by the name Venetian. Bis the choir 
sound-buard, or part in which the pipes of that part of the organ are 
placed ; o is the great organ sownd-bvard, which also contains its pipes ; 
D is the me be is 7 roe beck f Ff is one of the front 
pipes, to which the wind is conv metal tubes, called conveyances ; 
G GG are three poorer grb py ho organ; H is a tracker, used 


with squares and centres to reach distant parts of the action; ot I are 


a ORGAN, CONSTRUCTION OF. 


ORGAN, CONSTRUCTION OF. 


the Leys; at K are the pedals; 1 is the seat. The numerous things 
which are not indicated in this figure must be sought for in working 
drawings, as we cannot and do not pretend to give these matters a 
practical form, 


ig. 2 represents what are called the horizontal bellows. A shows the 
reservoir ; B, the deep frame through which the wind is taken; 0, the 
part moved in blowing, called the feeder ; DD, the registrars, by which 
the equal rising of the reservoir is ensured: there are valves inside for 
receiving and retaining the wind, all of which are differently constructed 
by different builders. z 


tf 


Fig. 2. 
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a = 
Tiina 
. 8 is ve view of a roller-board ; AAA, the board on 
the LP iy nog ; B, three pull-downs, explained below ; ccc, 
rollers centred at each end into small blocks, in which they move ; 
arms to each end, in front, connecting the rollers with 


also 
the keys and the wind-chest; p, the levers which are connected with 


the keys and the pull-downs, and are longer or shorter as may be 
required ; they are also parallel or fan-like, to suit their position. 
(B vs 


descriptions of pipe, namely, the mouth, hate. or flue pipe, and 
ini different species, Mouth pipes have a 
mouth and lips like a flageolet; they may be of wood or metal, and 
called 
, the effect of which is to lower the pet pe ay octave, 
The lower end is also closed with the exception of a narrow slit, which, 
in the pipes c and p, meeting a portion of the front wall bevelled to a 
sharp , forms what is called the upper up. or wind cutter, 
foot of the pipe fits into the apparatus or i 


upper lip is thrown into vibration, which it imparts to 
column of air in the pipe, the result of which is a musical note, 


Fig. 4 


i 
‘| 


depending for its pitch on the length of the column thus set in motion. 


The voicing of the pipe is performed paring away the lip; 
the upper of the block is also reat A so as to divide ‘ae ne ad 
wind, or it would otherwise begin the note with a chi noise. 
There are other precautions to be attended to, such as the of the 


mouth. In metal mouth pipes, a B, the plate of wind is formed bi Pree 
bi be tapehire. eons ¢ leaving a thin slit between the end of the 
ette and the li 


G, the part called the languette, and Hu, the foot ; B is the same 


showing the mouth and the flattened part for voicing ; cis a front view a 


of a stopped diapason pipe; D is a section sho the ai 

its construction ; rnb bes 1 is the block, and x is the cap. 
section of the voice part of a reed pipe; L, the foot ; M, 
piece ; N, the reed ; and 0, the tuning-spring. The pipe itself is made 


of a metal alloy of tin and lead; the reed is brass, and the spring is _ 


soft steel wire, about a tenth of an inch in diameter. pushing down 
or drawing up the t -wire, the free part of the tongue is made 
shorter or longer. The tube above the cone or footis variously shaped, 


and on it depends the quality of tone in reed pipes, the pitch being due 


A is a metal open pipe; F, the sounding part; _ | 
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i he ee ae elasticity of the tongue. This form of 
reed pi the basis of all the others, their differences being more in 
shape thant ts iple. There is however a distinction between the 
and the beating reed, as explained below. [See also HarMo- 
When speaking of the lengths of pipes, it is generally with 
is 5 
2 


Principal, and Fifteenth. 
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; | which the 
pallet-end 


the pull-down, having a small screw and a leather button at one end, | 
and a piece of hard bell-wire at the other; the former is fixed to the 


hi 


lever, and the latter to the arm of the roller ; Gis merely one end of the 
roller-board. 
Fig. 6 represents a draw-stop, a trundle, and a lever, all of which are 


used by the organist in changing a stop or slide; is the draw-stop ; 
B is the trundle ; ¢ is the lever ; pD is the slide. The draw-stop is linked 
to the trundle at x, the trundle is linked to the lever at F, and the 
lever is fitted to the slide: at a. ee ee In con- 
nection with ve, there are pedals composition pedals 
three, four, and five to an + fii: 
Fig. 7 represents certain small parts of the action. is the wire by 
* 
"<> 
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pallet is 1 
of the roller, with its fixing to the board ; p is an end view 
H 


ed; B is the pull-down attached to it; 0 is the 
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of a roller, with a pull-down and lever, all in their relative connection ; 
8 is the pull-down, and F is the lever, to which the key follows; G isa 
common form of a square or centre, by which the trackers are united. 
Trackers are pieces of wood, } of an inch wide, and from } to 
a | thick; they are of , and may be used to any extent. 
The organ is said to have four miles and a half of trackers 
in it. In cathedral organ at Canterbury, they are employed to 
remove the keys to a distance from the instrument, which is done to 
the extent of ninety feet. 4 is the form of a pedal-key ; 1 is the sharp, 
and 8 is the natural. The length is about two feet; the distance from 
centre to centre of each pedal is two inches and a half. 

Fig. 8 represents an anemometer, or wind-gauge. It is a glass tube, 


Fig. 9. 7 
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bent as in the figure: the dark part is supposed to-be water. a is the 
to which it is pores in the organ, which is generally the hole 
cdhowd g ahesviee e pitch a orc, The pressure of the wind at B 
drives the water up to c, and the measure of their difference is what is 
called the wind. Some organs have more, and some less; two inches 
and a half is the common measure. 
Fig. 9, represents a percussion valve. It may be said to be a small 
bellows pressed by a spring. a is the wind-trunk, to which it is fixed ; 
B is the valve itself, and o is the spring. The use of this of an 
organ is to steady the wind, which is sometimes disturbed by sudden 
transitions or very rapid performance : the spring of the valve is regu- 
=e as to give way on such occasions and to moderate their 
Fig. 10 is a section of a common barrel-organ. a is the handle; 8 
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to open the pallet for the wind to enter the pipe above; G is the 
bellows; H,a This ps 
oe ee diagram 
three, 
trouble 
The tuning of organs is 4 subject on which there is much difference 


tainly has the better reasoning in its form, as it approaches nearer to 
e as e8 
the human voice, interferes less with the band, a 


they vary in almost every organ, and seem more under 
peg Motes Bertone such as space and price, than any other parts of the 
instrument. 

In treating the mechanism of the copes in so general a manner, we 
shall hardly be expected to point out all the improvements which have 
been made of late in its various : a few however be 
mentioned. Considerable strength both of hand and foot, as as 
consummate musical skill, are required in an organist ; the expenditure 
of wind moet g fn hens a few hundred to many thousand cubie 
feet —— Wi o aoneonatly s arcator plomene aclines a 
elasticity of the air, and consequently a greater pressure 
Salven lay ns 160 Suiee ieee ace difficult. to 0 The remedy for 
this was Mr. Barker's Pneumatic Lever, in which elasticity of the air 
itself is made to overcome the resistances which had previously been 
thrown upon the organist. Mr, Willis has a contrivance for admitting 
wind to the pipes of the pedal-organ; it is formed by covering the 
aperture with a piece of leather, fixed at one end, and attached at the 
other to a wooden roller, so that when the latter is moved by the 
pedal key, it wraps the leather round it and so uncovers the 
when the key is released a spring brings the roller back, and by un- 
rolling the leather, again covers the Mr. Bishop's iti: 
P. , for opening and shutting the stops by the foot of the 
hand, are of great value, as is also his Anti-concussion apparatus for 
preventing the pulsation or concussion of air in the wind-chest, when 
a large number of pipes are made to cease speaking suddenly and a 
few only are held on. Mr. Willis has also introduced mechanical 
improvements for producing crescendo and diminuendo effects, enabling 
the player to draw or shut off any required number of the stops, one 
after the other in succession by one continuous movement, in contra- 
distinction to the intermittent or repetition movements. Mr. Holt 
has introduced the pnewmatic lever, or valve, togreed-pipes, so that 
when the wind is admitted it ds and causes a spring or jack 
tipped with india-rubber to strike the tongue and set it in i 
similar to the contrivance explained under Harmontum. The 
then keeps up the vibrations. By this contrivance the reeds may be 
made of thicker metal, and a fuller, rounder tone be 


Lorenzi, of Paris, has introduced various novelties, The hi, ex- 
pressive tones of the organ pe principally on a repetition of sounds 
which succeed each other as the keys are touched, keys act upon 


closing them in a swell-box. By opening the swell the full power o 
the notes is 0 without violent ition from piano to 
forte. The m for this is ed to a pedal, so that 
it may be disengaged from the keys when required. Another mode of 
gi expression and the force by vibration or trembling, 
and and decreasing sound, when applied to the 
chromic organ with two valves, allows the performer grad to- 


augment the sound to double its usual force, and to diminish it again 
in the same manner, thus producing effects of a novel and delightful 
character, In order to obtain this result, an expansive bellows is em- 


ployed; this forms a reservoir, and at the same time en a 
valve) increases the force of the air nearly twofold. It is di 
longitudinally into two , the part answering to ordinary bellows 


occupying three-fifths, the other part two-fifths, so as to make two 
Cells ated, This smaller part communicates with the larger by 


ORGANIC ANALYSIS. 


ORGANIC ANALYSIS. 102 


part receives the supply of air. There is also a valve which should 
remain , and beside it another valve applied to a hole for the pur- 
pose of di ing the air from this part of the bellows. A very 
simple mechanism is employed for opening this latter discharging 
valve (no matter of what size the opening may be) and of shutting the 
other, so as to stop the communication with the other part of the 
bellows. By means of this mechanism, when the smaller bellows has 
di itself into the greater, the power of the latter is nearly 
doubled. It is worked by the same pedal which applies the trembling 
sound, and the same pedal also acts upon the swell-box containing the 
second series of pipes. These three movements are so arranged, that 
in depressing lightly the , it acts only upon the mechanism of the 
trembling sound attached to the pipes acted upon by the first series of 
stops, and makes that note only vibrate; by depressing the key to the 
second stop the power of the note is greatly increased, and by then 

ing the pedal further the note still increases in power ; finally, 
when the pedal acts upon the mechanism of the expansive bellows, it 
gives a great volume of sound. The reverse process gradually dimi- 
nishes the sound, but to reduce it to pianissimo, another pedal or lever 
under the key-board, worked with the knee (and hence called a genual), 
shuts some of the jalousies or lower-boards of the case enclosing the 
first series of pipes, and by this means the note is further diminished 
in force. These jalousies are disposed like those for the second series 
of pipes, but with the difference that in their state of repose they are 


ORGANIC ANALYSIS is the generic term for a great number of 
chemical and physical tions, that have for their object the ascer- 
taining of the composition and constitution of all matter that has been 
formed under the influences existing in animal and vegetable life. It 
also, of course, includes the similar examination of all derivatives and 
artificial imitations of the matter referred to. 

In illustration of the above definition of organic analysis, let us 
suppose that we have for examination some well-known fruit, such as a 
ome ‘By processes presently to be described, we separate and isolate 

it the matter or matters that appeal to the eye, in other words 
the colouring agent; similarly we obtain the odoriferous principle ; 
then a matter that has no odour, but a distinct and well-defined taste ; 
next we chemically dissect out the framework or skeleton ; and finally 
turn our attention to the great mass of substance with which the 
framework is filled in. Operations are next undertaken by whjch we 
assure ourselves that the bodies thus are neither more nor less 
than what we them to be ; uniformity is here the great character- 
istic, Solid or liquid, the body in question must have a constant specific 
gravity ; taste, odour, touch, must be unvaried ; to the eye, alone or 
aided by the microscope, the appearance of each observable particle 
must be identical ; if a fusible solid, it must have a constant melting 
point ; if a volatile liquid, ita boiling point must be unvarying. .The 
next series of operations ints us with the number of Cac pany 

substances contained in body under examination, as well as wi 
the exact per centage amounts of those elements. Having now, to a 
certain extent, a knowledge of the composition of the bodies, we arrive 
at their probable constitution by a process of analogical reasoning ; and 
this is confirmed or disproved by severally subjecting them to powerful 
chemical its. Possibly the latter cause the substances to be split 
into two Si. bodies of more simple constitution ; if so, they each 
must be through the prescribed ordeal. The odoriferous 
principle, for instance, of the pear has been isolated in a state of purity, 
and has been found to contain certain constant centesimal amounts of 
_ three elements; but on farther chemical examination it breaks up into 
two compounds, each of which however is found to possess uniform 
sep and to have a constant centesimal composition. And now, 
ving individualised and given character to each of the bodies under 
examination, we probably ise them as old acquaintances, or 
ibly take to ourselves the merit of having discovered new ones. 
1 figs per would yield us such bodies as water, starch, lignin, sugar, 
&e.; the flavouring principle, or essence of pears as we might it, 
being found by the latter part of the examination to be a compound of 
acetic acid and oxide of amyl, or shortly the acetate of amyl. Several 
of the bodies enumerated may be artificially produced, their identity 
with the natural products belng established by the similarity in their 
_ physical and chemical characters, especially as evidenced by their 
ition. 


From what has already been stated, it will be observed that organic 
_ analysis is either proximate or ultimate. The appearance and behaviour 


_ of bodies when acted upon by various reagents or tests may, when 
viewed by an experience eye, sufficient to establish their individu- 
ality, presence and even amount, in the matter originally 

rset oe satisfactorily determined ; such is proximate 


nic analysis and ino analysis are conventional divisions of 
analysis. Each is subdivided into proximate and ultimate, 


means of a small valve placed above the hole, by which this second 


and either one of the four classes is qualitative or quantitative in the 
sense of those words already alluded to under CHEMICAL ANALYSIS. 
The line of demarcation that separates these divisions is not very sharp ; 
many bodies being found in animals and vegetables in a state not dis- 
tinguishable from that in which they exist in the inorganic kingdom ; 
such, of course, demand inorganic analytical treatment. Other bodies 
require modifications of organic or inorganic analysis, according to the 
nature of the substances with which they are associated, and from 
which they are to be isolated. The broad principles, however, of in- 
organic and organic analysis are pretty well defined, and the difference 
between them easy of practical recognition. While, on the one hand, 
inorganic analysis comprehends the manipulatory processes connected 
with the examination of metals and their salts : organic analysis, on 
the other hand, includes only operations which aid in discovering and 
inyestigating the apparently innumerable series of compounds formed 
by the union, in various ways, of the four elements—carbon, oxygen, 
hydrogen, and nitrogen. 
Proximate Organic Analy 

This is by far the more difficult branch of organic analysis. An 
animal or vegetable substance usually contains a much greater number 
of proximate principles than the most complex mineral ; these principles 
have been built up by the agency of that mysterious aggregation of 
influences sometimes, though very unphilosophically, termed vital 
force ; and, inasmuch as organic matter is necessarily only examined 
after those influences have been withdrawn, it follows that there is a 
constant tendency, as in all dead animal and vegetable matter, to return 
to its original more simple and stable condition. In addition to this 
source of complication, the bodies in question being held together by 
such weak affinities, are not only more readily acted upon and altered 
by the agents employed by the chemist to separate them, but very 
frequently act upon each other; so that, indeed, the perfect proximate 
analysis of organic matter is, in the present state of our knowledge, an 
impossibility ; and the various published processes, professing to give a 
means of arriving at that desirable end, must be looked upon as being 
merely provisional. We are, however, able to isolate very many 
proximate principles, and it is quite admissible to include in an analysis 
such substances as “ extractive matter,” “balsamic matter,” “ resinous 
matter,” “ethereal, alcoholic, aqueous, or alkaline extractive,’ &c., 
provided always that it be remembered that such names are only pro- 
visional, and that in future times, as in times gone by, an increasing 
number of definite principles will probably crop out from such 
collective substances, and finally their names be altogether expunged 
from proximate organic analysis, 

We are indebted to Rochleder for the latest improvements in this 
de; ent of chemistry. The process may shortly be stated as 
follows. (For further details see ‘ Pharmaceutical Journal’ for 1860.) 

The organic matter is first mechanically disintegrated. The more 
points of contact presented by a solid to the. solvent action of a liquid, 
the better it is; so that comminution cannot well be carried too far. 
Often a certain degree of moisture renders the material tenacious and 
elastic, so that it is difficult of pulverisation; in that case a careful 
drying suffices to bring it into a pulverisable condition. Sometimes 
oily bodies cause the same kind of tenacity, and then expression of the 
cold or slightly warmed material will expedite matters. In other cases 
appropriate solvents may be used for the removal of bodies causing 
tenacity, and disintegration thus facilitated. If pulverisation cannot 
be accomplished by stamping or rubbing, recourse may be had to 
rasping, slicing, &c. Obviously much will depend upon the charac- 
teristic properties of the substance operated upon, so that no general 
rule can be laid down; at the same time, however, the above hints 
may give an idea of the methods to be adopted. 

e material in a fine state of division is now divided into several 
portions, and each treated with a solvent, in order to obtain a number 
of extracts, which are to be submitted to farther examination. 

One portion is boiled with water in a distillatory apparatus, by which 
a decoction and a distillate are obtained ; the former will contain non- 
volatile constituents soluble in water, the latter volatile matters only. 
Another portion is treated with cold water, in order to dissolve out 
such matters as would be coagulated by the hot water. A third portion 
is heated in water acidulated with sulphuric acid, organic acids bei 
thus set free and dissolved, and sulphates of alkaloids also perane: 
The fourth operation is~digestion in water rendered alkaline by 
ammonia, and for this the residue of the first operation may be em- 
ployed. A fifth portion is subjected to the solvent action of alcohol, 
either cold, hot, strong, or weak, according to the nature of the material 
under examination; fats, oils, resins, and many bodies insoluble in 
water being thereby dissolved. The sixth process consists in treating 
with ether, which much resembles alcohol in its powers of solution, 
but differs in its action upon free fatty acids, and one or two other 
important bodies. 

addition to the above solvents, others are employed for special 
operations, as circumstances seem to indicate. Thus the alcohol or ether 
may be used in an acid or alkaline condition, as described for water ; 
and benzole, chloroform, bisulphide of carbon, and similar liquids, may 
also be pressed into service under certain circumstances. As before 
stated, much must depend upon the knowledge, judgment, and obser+ 
vation of the experimenter. 
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The treatment of the several liquid extracts obtained as above 
described is the next point for consideration; but here the field of 
experiment becomes so greatly enlarged that anything like a detailed 
description of it would'lead us far beyond the limits of the present 
article. Suffice it to say, that fractional distillation, fractional crystal- 
lisation, and fractional precipitation form the bases of operation 
ene in the separation and isolation of organic proximate prin- 
ciples. 

The examination of the residue after an organic material has been 
successively subjected to the action of the above liquids, is not a 
matter of very t difficulty, inasmuch as it can only consist of such 
substances as lignin and cellulose. Nor is it difficult to extract one 
proximate principle only from organic material, experience of the 
— of similar principles here guiding to the most proper 
m 

The physical and chemical properties that should characterise an 
organic proximate principle have already been alluded to at the com- 
mencement of this article ; it now, therefore, only remains to consider 


Ultimate Organic Analysis. 

From what has been stated, it is evident that this operation mainly 
consists in the determination of the quantities of carbon, hydrogen, 
oxygen, and nitrogen contained in any organic substance. Chlorine, 
bromine, iodine, sulphur, and phosphorus are comparatively very rarely 
met with ; they are estimated in the manner described under each of 
those elements, or by some slight modification of the methods there 
given. 

The first point to be attended to in an organic analysis, or com- 
bustion, as it is practically termed, is the removal of rs ge 
water—the removal of that moisture which most bodies absorb by mere 
contact with the atmosphere. This may be done in several ways; a 
very good one consists in placing the body over a surface of oil of 

vitriol under the receiver of an air-pump and 

, exhausting, when complete desiccation ily 

_ takes place. This process has the advantage of 

| not requiring the application of heat, sometimes a 

point of great importance. Substances that bear 

a temperature of 212° Fahr. are dried either in 

a water oven, or are placed in a curved tube of 

the annexed form, which is introduced into boiling water and dry air 

drawn through it. Sometimes mere éxposure to dried air at common 
Se aera ge is sufficient to desiccate a substance. 

e next step in the process is the accurate weighing of the material. 

For this perpen the latter is usually inclosed in a small tube, and a 
balance employed that will indicate j,th of a grai 

The following are the principles involved in the actual analysis ;— 
First, of compounds containing carbon, oxygen, and hydrogen; for 
nitrogen must be estimated by a separate operation. It is well known 
that when coal or wood, or anything containing the three elements 
alluded to, is burned, the carbon takes up oxygen from the air and 

off under the form of carbonic acid, while the hydrogen com- 
ines with the quantity of oxygen requisite to form water and passes 
off as steam, Further, it is also well known that these combinations 
take place in fixed and unvarying proportions ; that six parts of carbon 
always combine with sixteen of oxygen to form carbonic acid; and 
that one part of hydrogen always combines with eight parts of oxygen 
to form water. On these facts, then, is founded the process about to 
be described; for, obviously, if a weighed quantity of the wood, coal, &c., 
were taken, and the whole of the carbonic acid and water formed could 
be collected and weighed, we should be in possession of all the data 
required for finding the amounts of carbon, hydrogen, and oxygen 
originally present. The total amount of carbonic acid divided by 22 
and then multiplied by 6, would give the quantity of carbon; the 
total amount of water divided by 9 would show the quantity of hydro- 
gen ; and the difference between the combined weights of the carbon 
and hydrogen, and the weight of the original substance, would give the 
quantity of oxygen. 

The burning of the substance must be perfect ; there must be no 
production of compounds intermediate between the original substance 
on the one hand, and the carbonic acid and water on the other. 
That the oxygen of the air is insufficient for this purpose is evident, 
when we remember that smoke is nearly always produced under 
such circumstances, and smoke is ly composed of those inter- 
mediate bodies, the production of which it is i ble to avoid. 
The desired burning agent yuust, then, be one that will so readily yield 
its oxygen to organic matter at an elevated temperature, as to ensure 
complete oxidation of the substance to carbonic acid and water; at 
the same time it must be itself unalterable by the high heat emp! 
These apparently somewhat antagonistic properties are 
the black anhydrous oxide of copper. [Correr.] About four or five 
grains of the powdered and dried substance are introduced into a tube 
(a, fig. 1) made of very infusible glass, about 15 to 20 inches long, 
nearly half an inch in diameter, drawn out to a point at one end 
(4, fig. 1), and previously about one-third filled up with oxide of 
copper that has been dried by igniting to redness allowing to cool 
in a well-closed, long, narrow bottle: a little more oxide of {copper is 
then poured in, and the substance well mixed with the oxide by means 
of a wire twisted at one end into a corkscrew shape; more oxide is 


— introduced, the wire passed once or twice 


it to wash off 

pene pe pag and the tube — filled y tay oxide to within 
wo es of its open extremity. rr 

tents to redness, first near its open end (¢, fig. 1), and then 

throughout its whole length, the organic matter is thorou 

into carbonic acid and water, the manner of separating and collecting 

which will presently be described. 

With regard to the best material for heating the tube, much must 
depend upon circumstances, Till within the few years charcoal 
has been the fuel almost always employed, some pieces of which are 
pox red-hot in a a = “on en ) wh aE cnders Oakes 
the anterior part o e tu ce, fig. e latter sup’ on 
sheet-iron crosspieces in the sheet-iron trough, dd, represented in the 
accompanying drawing. 


Fig. 1. 
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The combustion of charcoal, however, occasions a troublesome 
amount of dust, and, since the introduction of gas into laboratories, 
many furnaces have been contrived by means of which the tubes 
may be gradually and regularly heated with that fuel. latest 
improvement in this respect is by Dr. Hofmann, the general arrange- 
ment of whose furnace? is seen in jig. 2. 


Fig. 2. 
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with rg of fused chloride of calcium, and firmly fixed by a cork, 
or solid india-rubber plug, into the glass combustion tube. Imme- 
diately at the opposite extremity of the chloride of calcium tube a 
piece of apparatus, known as ‘ Liebig’s potash bulbs’ (jf, jig. 1), is 
attached by a piece of india-rubber tubing (gy). The vay of water 
and carbonic acid evolved from the tube are thus thoro 


here is attended with two 

to be decomposed so rapi 
tash altogether out 
bulbs, Another and greater modification of the process consists in 
having a considerable elongation of the tube in the place of the 
little capillary extremity above described: into this open end a little 
platinum or porcelain boat, containing the organic substance to be 
analysed, can be placed, and a stream of pure and dry air or oxygen 
carn over it, On then gradually heating the glass tube in the neigh- 
urhood of the boat, the substance burns as it would do in air; but 
the products of combustion on over the ignited oxide of copper, 
and are collected vely in the chloride of calcium tube and 
potash bulbs, At the same time any inorganic, non-volatile matter 


3 


eR 
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present in the organic substance remains in the boat as ash, and may 
readily be removed and examined. : 
Volatile liquids may be burnt in either of the above modifications of 
combustion tube, but are first inclosed in little bulbs having thin necks 
broken. 


chromate of lead is sometimes 


tube drawn out to a point, as already described, is charged with soda- 
lime in the place of oxide of copper. Soda-lime is made by slaking 


heatirtg precauti 

detailed, but instead of a chloride of calcium tube and potash bulbs, a 

three-bulbed piece of apparatus, of the annexed form, is attached to 
Fig. 3. the open end of the combustion-tube, 

and is charged with moderately strong 


eee eae everest Em 
dually heating the tube to redness; 
idval 5 2 


heated to redness, effects the decomposition of 
into nitrogen and oxygen. 
32g heed organ gece ager go eager pe Bek aor 
analysis. The of chloride of calcium tube and potash- 
lon dleinle oe before cay agehe, sbeweaagpemmnen a 
for ascertaining tage amounts 
of the elements -e ag yee regains be be & 
easily described an illustration. jppose sugar were 
substance on, then ;— 
Quantity of sugar taken . . ° e Py 4°75 grains, 
Potash apparatus— 
After experiment = ae GUIS 5, 
Before, eet Se ig am wh FS aes 
Carbonic acid. Seo 4 War. 
Chloride of calcium tube— 
After experiment ,. . ’ . + 226-05 grains, 
ee ane eA s Wi oon SEBO, 
AS Be See ee 
7°31 grains carbonic acid contain 2°0213 grains of carbon. 
275 ,, water contain 3056 = ,, ~—shhydrogen. 
Or, in one hundred parts— 
Carbon . . . . . « « 42°55 
i . , . 6°43 
Oxygen (by difference) eK « « 51°02 
100-00 


to it, the whole evaporated y 
sdechel nd cate, god ae tnnclatio corte 

and ammonium collected upon a 
of such crystals contain 


14 grains of ni their weight, fore, and the amount of the 
j cpersed on being known the perontage quant of nitrogen 


is easily 
Poeed tecemetily forms an importans pert of the labows of on 
analyst, and cannot be deduced merely from the data by the 


operations that have been described. It is, however, ascertained with 
(ogee! copomebedreagir gare ahaecanara 


Se seas Er en ae 


us introduced, an easy calculation indicates 


organic would combine with one equi- 

matter, and this number is obviously the combining 

com This point having been obtained, 

pry the data obtai from pe ry 
submitted to organic i 

Under definition of the term Bast, the 

—or the bases derived from animals and yegetables—have 


been alluded to. The source, preparation, properties, &c., of these 
natura ibases or alkaloids are detailed under their respective names, 
[CrxcHona, ALKALorps or; Conine; Nicorrne; Nux Vomica, ALKA- 
LOIDS OF; OPIUM, ALKALOIDS oF, &.] The artificial organic bases 
have not been so fully described, and indeed in most cases only curso- 
rily noticed in the article on the body from which they are derived. 
The article will therefore be devoted to a description of the 
modes of formation and general properties of the artificial organic 
bases, prefaced by a brief review of the probable constitution of the 
organic bases generally. 

A prominent characteristic of organic bases is the presence of nitro- 
gen; they all contain nitrogen. The nitrogenous principles in animals 
are, of course, directly or indirectly obtained from vegetables ; and the 
nitrogen in vegetables is known to be derived from ammonia, Nearly 
all artificial ic bases are actually built up from ammonia; and, 
moreover, artificially or naturally formed, they all retain the character 
of basicity, which is the chief chemical property of ammonia. Follow- 
ing then such strong presumptive evidence, chemists have of late years 

erred the organic bases to the simple typical body ammonia, and 
have in most cases succeeded in showing how they are constructed 
upon, or at all events derived from, the type NH, (amines). Berzelius 
was the first to suggest that the basic character of the alkaloids was inti- 
mately connected with ammonia. To the prophetic sagacity of Liebig, 
however, are we indebted for the idea that they were derivatives of 
ammonia; that were, in fact, amidogen bases or ammonia (NH,) 
in which an equi it of hydrogen is replaced by an electro-positive 
radical. Following out this idea Wurtz succeeded in obtaining several 
such bodies; but it is chiefly to the remarkable and laborious investi- 
— of Dr. Hofmann that we are indebted for the very complete 

owledge which we possess of this interesting class of organic com- 

Amines, is a oo egy collective title of the organic bases that are 
derivatives of NH,. The amines may be :—1. Monamines; 2. Dia- 
mines ; 3. Triamines ; 4. Tetramines ; or, 5. Pentamines, according as 
they seem to be constructed upon a single, double, triple, quadruple, 
or quintuple atom of NH,. 

1. Monamines. This class is constructed upon a single typical atom 


of ammonia, namely, ? N. Primary monamines contain only one 
of the three atoms of hy: (H) replaced by a radical (R); their 
general formula is therefore = N. Secondary monamines contain 


R 
two atoms of radical, thus, x by; and moreover the radicals may be 


similar or different ones. Here we get the first glimpse, and a very 
faint one, too, of the inconceivable numbers of organic bases that 
possibly exist; for of twenty radicals the first may be occupying the 
place of one equivalent of hydrogen in a secondary monamine, while 


each of the ining nineteen successively occupy the place of the 
other ivalent of hy , & new base being each time 
rodu Similarly the second of the twenty radicals may be keeping 


ts place, while the remaining eighteen are consecutively introduced, 
and another batch of bases formed ; and thus with only twenty simple 
radicals nearly two hundred seco monamine bases may be ob- 
tained. But there are many more twenty radicals, and each 
successive one would of course introduce a greater number of changes, 
and produce, therefore, a greater number of compounds than its pre- 
. Moreover each simple radical possesses its own chlorine, 
bromine, iodine, peroxide of nitrogen, &c., derivative, and of course 
each of these might keep its place in a secondary monamine, while 
innumerable changes were being rung upon the second radical. Indeed 
it is useless endeavouring to pursue these calculations farther; we 
have only got into the second of twelve classes, and already view such 
a number of organic bases as would defy the powers of the most zealous 
experimenter to produce and examine, When, again, it is remembered 
R 


renee Dees Che Ane betiary picpeeenines, & N must contain a far 
greater variety, an indistinct notion can be obtained of the number of 


changes that may take place in the still higher classes, The general 
formule of the mo’ are obviously six :— 


a ba Ce. d, e tf. 
R R R 
R’ R’ 

| nlx il ¥ }x . }y 

a. Primary monamines, sometimes called amidogen bases, such as 
C,H, 

ethylamine ‘a N. %. Secondary monamines, like diethylamine 
H 


BR" }N 


C,H, C,H, 
CH, N. c. Tertiary monamines, ¢.g. triethylamine pa N. 
d. Secondary monomines—or imidogen bases, a8 they have occasionally 
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Seem termed —ctistalning a diatomic radical (R’’) in the place of two 


“Vl 
equivalents of hydrogen, ¢g., conylamine (conine) (Crethas) } N. 
¢. Tertiary monamines containing a diatomic radical, as, for instance, 
‘ U 

methyl-conylamine (methyl-conine) (CyoHs4)" | ay, f. Tertiary mona- 
mines containing a triatomic radical (R”) in the place of three equiva- 
lents of hydrogen, examples of them are seen in picoline (C,,H,)””} N, 
and leucoline (C,,H,)’” } N. 

2. Diamines, These bodies are formed a the type of two atoms 

H. H 

of ammonia, or diammonia-H, }N,, or HH NN. A great number 
of organic bases belonging 0 is type have already been formed; not 
only pri , secondary, and tertiary, but belonging to intermediate 
divisions, the i 


construction of which will be readily understood on 
looking over the annexed list of the general formule of diamines::— 


RH RE ) RR } RR RR RR 
nulyn uailyn ri'nn rebnn RRSNN RRSNN 
HH HH HH HE RH RR 
nutnn ruisnn RR‘SNN RRSNN RRSNN RY NN 
HH HH HH RE RR HH 

R” R’ R” R” R” R” 

nm’ Syn rv Syn r'byn uut$nn Ro SNN RR SNN 
RH RR R” H H H 

R” R" j R” aS ae 
RRinn oR’ SNN oR" bNN pe }NN ma } NN ma } NN 
R it R 

n” R” Rr” R” as 

zn }NN _ }yw “4 }aw 4 |wx R”" ENN 


The immense number of bodies that sap Pace aap 9 by any one 


of these general formule ma haps be o! ly imagined on apply: 
ing, to either of the first ozen, the remarks made under the head 
of secondary monamines. 


The following list of examples of diamines is given in illustration of 
the above general formule. Some of the latter, however, have no 
actualiy-obtained representatives among the organic bases, although 
ie ty number of them have among the organic neutral principles. 

AMIDES. 


(C,N)H (C,N)H (C,H) (C,H) 
(CoH) (CyeH,) (NN  (C,,H,) (C,gH;) ?NN (C.H;) (C,H) } NN 
i H ee | (Cals) (CH) 
Melaniline, Cyan-triphenyl-diamine. —‘Trimethyi-trivinyl- 
diamine (Acetonine !). 
(C,0,)” (C,0,)” (C,0,)” 
HH NN (C,H,)H ) NN (C,H) (C,H;) NN 
HH H H tt 
.% J J A vy J, 
Urea, Etbyl-urea, Ethyl-allyl- \e 
(C,0,)" (C,H,)” (C, ,H,)” 
(C,H,JH $NN (CLHL)” NN (C,,H,)” $NN 
(Ci oH o)” , (C, 2H) (C,.H,) (Cis 6)” 
Ethyl-piperyl-urea, Diethylene-diphenyl- _‘Tristilbyl-diamine 
diamine. (Amarine 2), 
(C,11,)” (C,Hy” igre 
uit |x (Ci sHs) (gota |x (Cer or LN 


Formy}.diphenyl-diamine. Dinicotyl-diamine 
(Conine ?), 


A peculiar class of organic bases d ted by the term phospha- 
méines seem to be diamines, corresponding in constitution to urea, 


Wa 
Acetdiamine, 


(Cc. a” 
(os Cay NP, is such a body formed by the action of sulpho- 

* LS s 
cyanide o phenyl “pon paral ge. sre It contains an equivalent 
of phosphorus in the place of one of nitrogen. This class has at 
present only few members, but inasmuch as many monamines exist 
containing not only phosphorus but arsenic and antimony, in the 
place of ni , it is ble that the NN in diamines may be 
replaced by PP, As As, SbSb, and by NAs, NSb, PAs, PSb, and 
es, eee the formula of the phosphamine 
ust given, 

3. Triamines, derived from a triple atom of ammonia or triammonia. 
The same general remarks that have applied to the monamines and 
diamines apply also to this third class, Although many natural 
organic bases contain three equivalents of nitrogen, and may be repre- 
sented as triamines, it is not positively known that they really are so, 


and at present 
character at all di ; they 


Melamine (tricyan-triamine). . . « Hy }N 


\s, 


4, Tetramines.—Theobromine and caffeine contain four equivalents 
of nitrogen, and may bly be tetramines. The only marked 
one is glycosine (not glycocin), pansy *o- hy 


and 
(C,H,)’” 
Cyanethine (triallyl-triamine) . . «+ «+ (CgH,)” 
(C,H) 


“a 
tetratomic radical glycyl (C,H,)”’; its formula is (CHA) me 
* 


iia 

its explanatory name would be triglycyl-tetramine. ' 

5. Pentamines have no tatives among the strictly organic 

bases, Some cobalt bases have recently been discovered seem to” 

be pentammonic. 

mmoniums.—W hen ammonia (NH,) is dissolved in water a solution 

is obtained having all the characters of the hydrated oxides of the 
alkali metals, and is by analogy looked upon, therefore, as 


the hydrated oxide of ammonium (NH,O, HO, or nf O,, or 
H 


ET } Oa): Similarly when the monamines, whose general 


formule have already been given, are dissolved in water, 
oxides of organic are juced of the general 


SEED }Op ar BRET }Ow or BERET} On and having the 


termination -monium in place of the original -ine. Thus lamine 
furnishes hydrated oxide of ethylammonium, and di- wi othr 
mine yield hydrated ar wie ~~ ir ioal etoneeantaes 

change of constitution, an fore ical expression, is, more- 
over, warranted by the fact that the fourth equivalent of hydrogen in 
ammonium may be replaced, and organic bases of the general formula 


pone O, readily produced; such an one is the hydrated oxide of 


tetrethylammonium (CHa). } 0, and the corresponding compound ——_ 
of methyl-ethyl-amyl-phenyl.ammonium— 

(Cys) (C,Hs) (C1 oHi1) (CoH) N Jo : 

EAs : Hy? 


Nand 


In the ammoniums, as in the amines, biatomic (R”), teratomic 
(R’), and quadratomic (R’”) radicals may “two, three, or 
four equivalents of hydrogen respectively. ere seem also to be 
com conveniently represented on the ammonium as 
ammonium in which hydrogen is eee by ammonium it a 
rather by a derivative of ammonium, but at present only two bes red 
bases can be thus viewed. Finally, there are good indications of the 
existence of diammonium and tri-ammonium organic bases derived _ 
from double and triple atoms of hydrated oxide of ammonium, and 
resembling the diamine and triamine bases. 

Formation of Organic bases. 

The modes in which the natural organic bases are formed are not 
“tid ascertained, for’ all attempts to produce them arti have 

itherto failed. The artificial Wases are formed by several processes, 
which we now propose to notice, including under each a list of the 
chief bases produced. 

First. Direct substitution of organic radicals for the hydrogenin 
ammonia. This process will be iontty Peeeeree by the f 
example. A mixture of strong alcoholic solution of ammonia ‘ 
iodide of ethyl] is hermetically sealed up in a long tube and heated for 
some hours in a water-bath ; combination takes place, and the result 


CH. . 
is hydriodate of cylanine ( ‘sb am) On distilling the latter 


with potash, iodide of potassium, water, and ethylamine C at ) 
are formed. On now going through the = , but using 
ethylamine instead of ammonia, diethylamine Cott N is obtained. 
On subjecting diethylamine to the same method we produce triethyl- 
amine ( C'H,}N). Triethylamine unites directly with iodide of 
ethyl, oot the result is tho formation of the iodide of tetrethyl- 


art J - 
ammoniuin CH N,I=(C,H,),N,I. On now treating this iodide 
CH 
with freshly-precipitated oxide of silver, iodide of silver is formed, 
sand thse hgilrcted cide if deteethylamencnicon aah deal The latter body 


a 
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8 a powerful base, comparable only with caustic potash or soda. It 
oils, precipitates metallic oxides from their salts, is not 
ile without decomposition, rapidly absorbs. .carbonic acid and 
wahes ticmnbe sis: ta tinal e, and forms crystalline salts with 
acids, turns red litmus-paper blue, dissolves the cuticle, and, in short, 
behaves as though it were an inorganic alkali. Ethy! Jamine is a colour. 
, Volatile liquid of 8D. gr. 0°696 ; vapour denaity 1-594; soluble in 
ter in all ; acts like ammonia upon solutions ‘of metallic 
, but, unlike ammonia, it dissolves recently-precipitated alumina. 
Diethylamine is also colourless, volatile, inflammable, and caustic ; 
ss 134°6°. Triethylamine resembles ethylamine and 
diethy’ and forms a beautiful orange-coloured e salt 
with bichloride of platinum, Pena pr ( (C,H), N, HCl, PtCl,). 
So much for the general method of procuring the greater part of the 
bases. Of course the iodide, and sometimes the bromide or 
eed of dey aicibal retical ty be loyed, the amines formed 
containing | geet Granted 


called into existence having the four equiva- 
substituted by four different electro-positive radicals. 
is important, not only in producing new organic bases 
of ascertaining the constitution of an base after 
has been determined by organic analysis. For ob- 
base will only unite with one molecule of an alcohol | am 
be a tertiary monamine; if with two, a secondary 
monamine; if with three, i does 


ine, Gerrans mpeg T aid elke talsiary malcamoes 
trary da bases, mostly formed e abov: 
sstnede have Salty tase ibalicaed in this ae eae for 
details concerning them, ha’ 
_ Their general properties 
eee aeeemsen Shores: hate. special 


Htiyiamine (8 My C,H.) frequent png lathes ex eg 
but ma be Contented a freezing mixture ; it 
. water dissolves 1150 times its bulk. 
has not been isolated ina pure state. Trimethylamine 
Se ccs Ee th ae of her- 


aie 
i 


cgi of 0°7503, and is 
ils at 338° Fahr. Tvi- 


"wolling pits Ce H. ee a a colour- 


C,H,),C ee faba iodide of 
oh ci in mmonium, Tetramyl- 
).0 HO) occurs in di 


it crystals, 
Ox. cgtalne a." rt ssl 0 oan ay Mah) 


C;,H,;NO, + OHS = NH,C,,H 4HO 8 
abet n — Sad Ste ceed ;! —_— a oo 
Nitrobenzol, Sulphuretted Phenylamine, Water. Sulphur. 


formed tolylamine eo { 
at ey derivatives of 

method ; caientes chiet of 
Methyl-phenylamine (NHC,H,C,,H,), a fragrant oil, boiling at 


377°6° Fahr, Ethyl-phenylamine (NHC,H,C,,H,), sp. gr. 0°954; boiling 
point 400° Fahr. Methyl-ethyl-phenylamine (NC,H,C,H, 5C,,H,) re- 
sembles ethyl-phenylamine, but is not, like it, coloured | blue by hypo- 
chlorite of lime. Diethylphenylamine iN (C, H,),C,sH,), sp. gr. 0°939 ; 
boiling point 416° Fahr. Lthyl-nitroph e contains (NHC, H, 
[C..HNO,}) Amyl-phenylamine (NHC,,H,, C,.H,) is soluble in 

id boils at 496°4 Fahr. Methyl-amyl-phenylamine (N C,H, 


Goi 12H,) has an agreeable odour. Lthyl- amyl-phenylamine 
Aine H,) boils at 503°6 Fahr. Diamyl-phenylamine 
x OF (Cr) Ce C,H. 3H.) boll between 527° and 536° Fabr. _ Cetyl-phenyla- 

C,H, Cro in plates, is not soluble in water, 


and Sarr at 107°6 Fahr. Dicetyl-phenylamine (N (C,,H,,)2C,.H,) is 
more fusible than cetylphenylamine. T'riethyl-phenyl-ammonium, hyd. 
ox. (N (C,H;),C,,.H, OHO) fortes crystalline salts. Methyl-ethyl-amyl- 
phenyl-ammonium hyd. ox. (NC, i, CA, so, C,,H, OHO) much 
resembles the preceding organic base. Ethyl-tolylamine (NH C,H,, 

H,) is a colourless oil, p gr. 0°939, boiling point 422°-6 Fahr. 
Biakyeolytanine (N (C,H;), C,,H,) boils ‘at 444° Fabr, Triethyltolyl- 
ammonium, hyd. ox. contains we C,H,), C,,H, OHO). 

The third general masthod. of producing organic bases is by the 
decomposition of nitrogenous substances; the agents used being 
destructive distillation, boiling with caustic potash, and, in a few cases, 
oxidation ; other agents, also, are used in a few special cases. 

The destructive distillation of coal furnishes pyridine (N (C,,H,)”"); 


picoline Oe ay Sayre (N (C,,H,)'”") 5 collidine (N (C,gH,,)'") 5 
leucoline and eryptidine 


gE y) 5 pilin (NCoH)"”) 5 

(nce). Beth ,. propylamine, butylamine, 
amylamine, pyridine, voila coline’ tesiinn and collidine are contained in 
Dippel’s oil, a tarry matter obtained on destructively bones. 
Beans also, on the application of heat furnish a base named fabine. 
Caustic converts the cyanates of methyl, ethyl, amyl, allyl, and 
phenyl into methylamine, ethylamine, amylamine, allylamine, and 
phenylamine respectively. The compound ureas, whose formule will 
ramen died gy suffer a similar splitting up by heating with potash, 
ammonia being formed in addition to the bodies just mentioned. 
Soda-lime converts ap aay yd (Crabs 0s) into tricaproylamine 


(N (N (Catt) into reaper (C,H,NO,). 
Brucine is con nitric acid into int cacthling (Cc (NO).Ns 20r0) 
Finally, many of the organic bases already een 
during the putrefaction and fermentation of organic bodi 


The organic bases whose names and formule are here ranasd: are 
chiefly produced by the first general method. The cyanates of the 
alcohol radicals are the agents used for acting upon the ammonia, and 
no elimination of secondary product takes place. Moreover, they are 
mostly diamines and ammoniums, the organic bases hitherto described 
being all monamines, 


oat (C,0,)” 
Urea . . « Hy }N, Dimethylwurea . (C,Hs). ) N, 
H, Hy 
eter} (C.0.)” 
Ethyl-urea « - C,H, H}N, Diethyl-urea . « (C,H,), )Ny 
A, Hy 
0,)” C,0,)” 
Allylurea .. Cate fx, asco ag Goh (Co Ix 
Hy 2 
(C8_) (C,0,)” 
*itinannay Seaefs «| Debra tel | 
2 
(C,0,)”" (C,0,)” 
Phenyl-urea . . Cialis H Ny Ethyl-allyl-urea . C,H,,C,H, } N, 
2 Hy 
(C,8,)” 'C,8,)” 
Sulphophenyl-urea Cralls HN, pean * Cait cat, Ix, 
2 Hy 
(C,8.)” 0,0,)" 
* | sutbatp-hen C,H,.C, 4H, Ix, Ethyl-piperyl-urea oe \x, 
H, (C, 9 Hy »)” 
: (C, sH,)” 
Azophenylamine . ° « ° ° ia Ny 
2 
C, .[H5(NO),]” 
Nitrazophenylamine . e = 16 te Ng 
2 
(C,)H 
Azonaphthylamine . . . . “a | Na 
Ethyl-pioalylammonium, hyd. ox, , , CsHs(CiaBr)"N } 


Ethyl-leucolyl-ammonium, hyd. ox, , C##s (Ci oH,)"N Oo 
Methyl-morphyl-ammonium, hyd, ox. 
Ethyl-codyl-ammonium, hyd. ox. . 


Ethyl-quinyl-ammonium, hyd. ox. 


CyH,(C34H,90,)”"N 
, Cats (C34Hy 95) Jo, 
CH, (C3 ¢Hy10,)""N Jo 
. H 2 


, Calls (Cy pHs NO, is } O4 


= ae 
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Ethyl-strychnyl-ammonium, hyd, ox, 
Ethyl-nicotyl-ammonium, hyd, ox. 


The radicals marked in the above formul as teratomic (/") are only 
- empirically formulated, their true construction not being known, The 
formule of a few additional bodies have already been given as illustra- 


tions of diamines. 

Organic arsenic, and antimony bases.—It has been asserted 
that the great characteristic of organic bases is the presence of nitrogen. 
The statement must, however, be received with a certain amount of 
qualification, inasmuch as many true organic bases have been obtained 
containing no nitrogen, Their constitution and chemical deportment, 
nevertheless, show that these bases are strict analogues of the ni 
bases—as those hitherto described are sometimes distinctively called— 
and that they are, in fact, amines and ammoniums in which nitrogen is 
replaced by phosphorus, or arsenic, or antimony. The remarks already 
made respecting the nomenclature of the derivatives of NH, and 
NH,OHO apply equally to those of the compounds under considera- 
tion, the analogues of NH, being of course phosphines, arsines, or 


, Calis (Cy sHy2NO,) F fo, 


_ CHC sth)" |g, 


stibines ; and those of NH,, , arsoniums, or ums. 
They are sometimes considered as derived from FHy and SbH, 
respectively ; while the analogues of the hypothetical body NH, are as’ 


'y 
frequently spoken of as derivatives of the still more hypothetical bodies 
PH,, AsH,, and SbH,, 

The phosphorous, arsenic, and antimony bases are at present limited 

to the analogues of the tertiary monamines and ammoniums, no pri- 
or secondary phosphines, arsines, or stibines having yet been 
uced, nor any analogues of diamines, triamines, or tetramines. 

The best process for producing the phosphorous, arsenic, and antimony 
bases, consists in treating the metallic compounds of the alcohol radicals 
with the iodides, bromides, or chlorides of phosphorus, arsenic, and 
antimony, respectively ; the triphosphines, triarsines, and tristibines 
thus produced readily combine with the bromides or iodides of the 
alcohol radicals, and de the iodides of phosphonium, arsonium, and 
stibonium, respectively. The latter bodies may be converted into 
hydrated oxides by the usual treatment with oxide of silver. Thus :— 

3(C,H,Zn) + PO, = 


8znCl + ©(C,H,)sP 
alate) 


Zincethyl. Terchloride of Chloride of Triethyl- 
phosphorus, zine, By 
and 
(C,H,),P + CHI ad P(C,Hs),1 
Triethylphosphine, Iodide of Iodide of tetr-ethyl- 
sas ethyl. phosphonium, 
P(C,H;),I + <AgO + HO & (CMs) ,P Jo, 
Ansa? 
Rn pened 
Date ot ree: Hyd. ox, of tetr-ethyl. 
phosphonium, 
The general terms of the phosphorous series are ;— 
C,H, 
Trimethylphosphine ° . e + C,H, >P 
C,H, 
C,H 
Triethylphosphine . . . 2. cut |e 
C,H, 
Tetramethylphosphonium, hyd, ox, _ , (2Hs)s P }o 5 
Trimethyl-ethylphosphonium, hyd, ox, , (Cs4s)s C,Hs z Jo, 


Trimethyl-amylphosphonium, hyd, ox. , (:Hs)s Ci iF Jo, 


Tetrethylphosphonium, hyd. ox. 3 (C.Hs). F }o, 


Triethyl-vinylphosphonium , hyd, ox... (CsHs)s CHE lo, 
Phosphamines (R,NSb), or diamines containing one equivalent of 
nitrogen replaced by phosphorus, have already been all: to. There 
are a few phosphammoniums, TL }O% or diammoniums containing 


one t of phosphorus in thie place of one of nitrogen, The 
are the formulm of their hydrated oxides ;— 


Triethyl-ethylene-phosphammonium , (°sHs)s(C.H,)"Hs Hr, }% 
Tetrethyl-ethylene-phosphammonium , (CsHs)4(CsH,)"Hs 4 Jo. 
Trimethyl-triethyl-cthylene-phosph- } (CaMada(Csta)9(C43)” xP ho, 


. . . . 


Each of these three bodies combines with bichloride of platinum, and 
forms a salt containing two equivalents of the latter substance. , 


conveniently classed with OnGaNo-METALLIC Bopres; in basic character, 
however, they yield to none of the organic bases, 
ORGANIC CHEMISTRY. The science of 


compo’ 
instrument 


ly the substance wrea, a body which had up to that 
time been known as a product of the animal This 
discovery was follo formation of | 


a ea yl Aart ge 

acetic acid, from exposing a of protochloride of carbon, water, 
and chlorine to sunlight, and the reduction of the chloracetic acid 
thus obtained into acetic acid a frvtinpien. rag be Aa pep 
subsequent production of methyl from acetic acid added one of the 


ic chemistry is thus deprived of its original 
meaning, it would still be difficult to devise a more convenient name 
for that portion of the science which treats of compounds that are 
ordinarily though not invariably derived from organised beings, hence 
ae renee yeah plaeaatnt abae” « ag 

Classification of organic compownds—The num compounds 
included within the domain of organic chemistry has of late years 


system almost 

to enable the mind to grasp a branch of knowl 
infinite number of tally demonstrated 
Whilst on the one it cannot be said that organic chemistry is_ 


generalisations, 
“Ye yearly making 


satisfactory 
posed, can scarcely be expected to fulfil all the con- 
ditions demanded of it “Henoe Ht wend oot be ditto Ault to, adveies ce 
objections against mt system i 
Gerhardt—a system which, notwithstanding 
admitted to be by far the best hitherto 


can ea portion of Gerhardt’s system may be explained in very 
All organic compounds which have been sufficiently studied are. 
graced eee = anna sete pe soe or. pivots isc ane 
e ‘Oo homo. Us Series Of acids, 
sand sad and benzoic acid, The two et Sivthen Ue cae 
termed sections, and the families about the centres are named 
series, Thus we get the following arrangement :— 


Laurie series, 


Each series is subdivided into groups ; the benzoic series for instance 
consists of eight groups, (Brnzorc Serres.) Under each will 
erally be described or mentioned ‘every individual member _ 
belonging to that group, thus under Benzorc Group, one of the groups 
of the ic series,a large number of compounds more or less 
intimately connected with each other, and with benzoic acid, will be 
found described. 

Constitution of organie compounds,— One of the most difficult, but at { 
the same time most interesting and important problems which ta 
themselves to the chemist, is the internal arrangement or tution 
of organic compounds, A child may so far investigate a watch for 


ORGANIC CHEMISTRY. 
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instance, as to discover that it consists of silver, steel, and glass, 
nay he might even without difficulty make his research a quantitative 
pare ay 5 sie: cg gba different materials, which enter 


the 
or of the respective functions of the wheels, the 
&e., the investigation of which would obviously 
laborious and ially a much more intellectual 


article ORGANOMETALLIC Boptgs, 
these bodies throw considerable 


In other words, the quadratomic stage in carbon compounds is the 
of maximum saturation, whilst the biatomic stage is one of 
stability. If we substitute an atom of chlorine in perchloride of 
carbon by one of ethyl, we produce a body having the formula of 
trichlorhydrin : 


C,H, 
ote 


cl 
If of chlorine be substituted by one of hydrogen, 
we havea body exhibiting the composition of bichloride of propylene : 


= o, { om + KCl + HO, 
mynd 
——e Chloride of Allyl. 

Bichloride of propylene. 

The substitution of a third atom of hydrogen for chlorine, gives the 
formula of chloride of propyl: 

i C,H, 
«fi 


a 
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whilst the substitution of the last atom of chlorine by hydrogen yields 
hydride of propyl, or by ethyl, the so-called double radical ethyl propyl ; 


C,H, C,H, 
c,/#H H 
2) 8 Cs) a 

H Shih O,Hy 

Hydride of propyl. Ethyl-propyl, 


Tn like manner, if we substitute an atom of oxygen in carbonic acid 
by ethyl, we have propionic anhydride 
(C.Hs) 


0 
Oo 

Cis Cc i 
0 0 


at Sa 
~ Carbonic acid, Propionic anhydride, 
A second atom substituted by hydrogen yields propionic aldehyde : 
C,H, 
o,{0 
oO 
Ne eee 
Propionic aldehyde, 


The replacement of a third atom of oxygen by hydrogen produces 
propylic ether : : 


Whilst the replacement of the last atom of oxygen by hydrogen, 
produces hydride of propyl, and by uniatomie peroxide of hydrogen, 
propylic alcohol ; 


C,H, 0,H; 
G{ 2 O42 
H HO, 
ae 
Hydride of propyl, Propylic alcohol, 
The glycols are also constructed upon the carbonic acid type: 
0 C.Hy 
C245 Cs Ho, 
te) HO, 
eH ~~Y 
Carbonic acid, Glycol. 
And to the same type belongs also the teracid alcohol glycerin 
C,H, 
HO 
3) Ho, 
HO, 
ae the ihfluence of iodide of phosphorus, glycerin yields iodide 
allyl ; ast 
2) Hos o{res 
HO, ——~ 
Iodide of allyl, 
Glycerin, 


Here we have a reduction from the carbonic acid to the carbonic oxide 
, of precisely the same nature as that which occurs when cacodylic 
is reduced to oxide of cacodyl. Allylic compounds are therefore 
constructed upon the carbonic oxide type: 


ce) C,H 0,0. 
C atts 4s 
{ oF Csy7 ’ c, { HO, 
epee hanno 4 
Carbonic oxide, Iodide of allyl. Allylic alcohol, : 


It would be easy greatly to extend this view of the constitution of 
ic carbon compounds, but the above examples are sufficient to 
ite its general application. It is from carbonic acid, water and 

ammonia that nature constructs her most complex organic compounds ; 
these inorganic substances are the essential food of plants, which thus 
find ready formed in the air and earth the moulds in which to cast 
their most complicated chemical compounds, just as animals find ready 
formed in their vegetable food, the plastic constituents which they 
employ for the construction of the sei 2 parts of their organisms, 

ORGANIC COMPOUNDS, Artificial Production of, Under Orcantco 

Cuemistry allusion is made to the production of urea, acetic acid, and 
methyl (three essentially organic compounds), by purely artificial 
methods, and without any assistance, direct or indirect, from vital 
action. The recent i ious researches of M, Berthelot have greatly 
extended this branch of chemical inquiry, and have in a most important 
degree increased the number of bodies capable of artificial formation, 
The production of chloride of methyl, and the members of the olefiant 
gas family up to amylene (C,H,,), furnishes us with the xe series 
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of alcohols and their derivatives, from amylic alcohol downwards. | colouring matters, we should be able to compete with organic life 
Phenylic alechol and naphthaline, both artificially produced by Ber- | the formation of these bodies ; discovery of the pro- 
thelot, yield a host of interesting bodies ; whilst phenylcarbonic acid | cesses of artificial formation would doubtless be ted by a know- 
enables us to step from the phenylic to the salicylic group, since, when | ledge of methods by which such rare bodies be uced from 
treated with hyponitrous acid, it yields salicylic acid. Lastly, M. Ber- | more abundant an: uently cheaper forms of vegetable or animal 


thelot has succeeded in artificially forming glycerin, the basis of animal 
and vegetable oils and fats. Grape sugar has also been added to the 
list; but, being produced by the contact of glycerin with putrifying 
animal matter, it cannot be said to be formed altogether without the 
agency of vitality, although the putrifying organic matter contributes 
none of its constituents to the new compound, and does not undergo 
any appreciable in weight or appearance during the aes 
These substances yield such a numerous class of derivatives, that up- 
wards of 700 distinct organic compounds can now be produced from 
their elements without the agency of vitality. 

Amongst the most important organic compounds thus formed, the 
following may be mentioned :-— 


Name, Formula, 
Oxalic acid . . . . . + (C,05, HO), 
Hydrocyanic acid ‘ . ; . . CN, H 
Light carburetted hydrogen . . . C,H, 
Urea e . ° ° ° - - O,N,H,O, 
Formic acid (acid of ants) > . . C,HO,, HO 
Chloroform . . . . - » CHCl, 
Acetic acid. . . * ° . C,H,0,, HO 
Alcohol . ° : . . + » C,H,0, HO 
Ether . . . . . . + (C,H;0), 
Olefiant gas . . . . . C,H, 
Acetic ether . ° . . . . C,H,O, C,H,0, 
Oil of garlic =. . . . - « (C,H;8), 
Oil of mustard . . : . » C,H,8, C,NS 
Glycerin . ° . . ° - » CoH,O, 
Butyric acid . . . . ° - C,H,0,, HO 
Pine-apple flavour (butyric cther) + « CgH,0,, C,H,O 
Succinic acid . . . . e . CyH,0,, 2HO 
Valerianic acid . . . . + » Cy 9H,0,, HO 


Pear flavour (acctate of amyl) . 
Apple flavour (valerianate of amyl) . 


~ C,H,0,, C,,H,,0 
+ C1 9H,9,, C, oH, ,0 


Tastioada) sf 9 5 os Ws ae Prs 
Grape sugar? . . . . + «+ Cy gH, 40,4 
Caproic acid . pi cw ae ° - ©,,H,,0,, HO 
Dasma Se al a a 
Nitrobenzole . melas + «  « C,,H,NO, 
Mitte: 8s SS Os A ey 
Phenyl alcohol (creasote) . . + C,,H,0, HO 
Picric acid ne Te + « « » C,,H,(NO,),0, HO 
Salicylicacid. . . « « » C,,H,0,, HO 
Salicylate of methyl (oil of wintergreen) . C,,H,0,, (,H,O 
Naphthalin . . «© «© «+ « CgoHy 


The artificial formation of urea, lactic acid, and caproic acid, is 
interesting in connection with certain functions of the animal economy, 
Pine-apple oil and apple oil are instances of the artificial production of 
the delicate flavours of fruit, whilst oil of wintergreen nitrobenzole 


apparat inorganic 
materials, to support life without either animal or vegetable food. No 
one of these nitrogenous constituents has, however, yet been artificially 
luced, and the absence of all clue to their rational constitution 


long time was extracted from the root of the Valeriana officinalis, 


ecru dharharrss Hye longer peas edicemrche peerabnre 
as to prevent, in an economical point of view, the successful action 
pang tr eer ‘ot Mewes acid by any artical and exe 
sively non- processes at present known, It is highly probable 
that if we could produce artificially such ‘Sadhen: on: quision 008 the 
sane siksbsldn/6e dilenciei, onll-ahoiliar podertel and alusble cognaie 


the great staple ucts of the animal and vegetable kingdoms the 
hope of rivalling natural processes becomes faint indeed. , gs fob ore 
at known could we produce sugar, g , or from 
their elements at one hundred times their it cost 


of vitality. . But, although our 
cal uction ripe n= 
t must be remem 


in the eco 

chemistry is as yet in its merest infancy, and 
attracted the attention of few minds ; and further, that many analogous 
substitutions of artificial for natural 
Thus, under certain circumstances, we it less economical to propel 
our ships by the force of the wind, and our carriages by animal 4 
p ovrcbcberne pS. pel ode for these purposes. We do not And ié 
desirable to wait for the bleaching of our calicoes by the sun's rays; 
and even the grinding of corn is no longer eniinely sonthdel tera 

have been 


superseded, we have almost invariably drawn son as Grae store of 


all manufactory, and 
few effects which can only be otherwise realised from 
ies when exerted upon vast areas of land, and 
considerable periods of time. 

ORGANIC COMPOUNDS, CLASSIFICATION OF, [Oncantc 
CHEMISTRY. 
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ORGANI RADICALS, Th ’ 
CALS. e number of simple atoms which __ 
ST eeany uo & Soca ae Canteens ao und t 


into one homogeneous compound, but are to a great extent in 
groups, each group paging se part of a simple or cleaneaiangy bells 

uch groups eg fa, function are termed mic-or compound 
pe Thus, — sage 3d 4 equivalents of carbon, 6 of hydrogen, 
and 2 of oxygen, but these elements are supposed to be arranged in the 
alcohol in the following manner :— ' ae te 


Hs } 0, 


That is, 4 equivalents of carbon and 5 of hydrogen exist in the aleohol 
in bat nag x a cones the distinct os acm aay as the 
uivalent o } this compound of carbon and hydrogen 

fecalled hot an example of an organic radical, toed an organic 
group playing cout wey of an elementary body: for by certain chemical 
operations, the radical aay, Hag be removed from alcohol and its place 
supplied by hydrogen, a kind of substitution which transforms the 
aleohol into water. Thus alcohol and water are related to each other, 
as shown in the following formule ;— 


0,4, H 
ois } O; “7 } 0, 
———* —— 
Alcohol. Water, 


The simple or elementary radicals comprise, on the one hand, bodies 
which, like potassium, zine, iron, and hydrogen, are ive or 
basylous in their character; and, on the other, substances such as 
oxygen, sulphur, and chlorine, which are electro-negative or chlorous 
in their behaviour, The organic radicals admit of a precisely similar 
classification: some of them, such as methyl, ethyl, Am he &e., 
imitating hydrogen, zine, or iron in their functions; w 


othyl, cyanogen, &c., resemble chlorine and sulphur in their 


. 


- 
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Further, just as we have uniatomic, biatomic, and teratomic 
is, metals capable of combining with one, two, or three 


ice anit) ie, same manner in their modes of combi- 
nation. Thus 1(C,H,) is a uniatomic, ethylene (C,H,") a biatomic, 
radical of glycerin (C,H,””) a teratomic radical. When aradical 
a polyatomic character, its degree is represented by dashes 
after the formula, as in the cases just mentioned. 

se eae ruiahed ty of homologous eee ond they 
usually distinguished by certain general form One of the most 
of these families has the general formula CnHn + :, in which 
represents an even number, such as 2, 4,6, &c. The following are a 


— 


- C,H, or att 


CH, 
C,H, } 

C,H, 

C,H; } 

C,H, 

CyHy } 

CyHy 

CyoH,, } 

Cy Hy, 

formula CnHn—;. None of its 
te state, but analogy admits of no 
certain well-known organic compounds. 
of the most important members of this 


C, 
Toluensl +o Abadi oe ee} 
Cumenyl. se . C,H, oF oon } 
CooHys } 
Cymenyl . . . » + CogHys or CH; 


family has the general formula CnHn—1.. 
little explored, and the only member known with certainty 


CH, — H = C,H,” 
—— —— 


Ethyl. Ethylene. 
The following are the chief biatomie radicals of the form CnHn :— 


Butylene ‘ 
Amylene . - * . ° . . 


With the exception of methylene, all these biatomic radicals can be 
obtained in a separate state. 

A of teratomic radicals of the form CnHn—1 appears also to 
exist, although up to the present time only one member is known, and 
that only in combination. Glycerin contains this radical, which is 
GOS» fa ea es 6 OH,” 

All the radicals hitherto considered are —. or basylous radicals, 
_ but by the exchange of two equivalents of >t ca for two of oxygen 
: tr i - ware birpad the 
radical ethyl, minus two atoms of hydrogen, plus two of oxygen, 
into the negative radical othyl or acetyl :— / 
= OC,H,O, 
~_—_— 


Othyl. 


a similar substitution of oxygen for 


negative radicals of the same polyatomic % 
are some of the most important uniatomic negative 


pass 
1. Of the form CnHin—10,. Derivatives from CnHn + . 


Formyl ye) ws Sw CgHOg. Or CHO: } 
Othyloracetyl . 0. 20g. C,H, O, oF ciao! } 
Proplony! + 6 « «+ OgH,O, or onto } 
Butyryl «+ + 4 Cyl, 0, oF crt,0, } 


2. Of the form CnHn—00,. Derivatives from CnHn — 7. 


C,,H 
Benzjyt . . 0,,H,0, or Smears 


14 502 
C,,H,0 
Toluyl. . «+ » CygH,0, or cme} 
CyoH, 0 
Cumyl . . . + CgoH,,0, or Cmoty 
8. Of the form CnHn—30,. Derivatives from CnHn— 1. 
C,H,0. 
Acryl =. wwe. OHO, or mont 


In addition to the bodies above described, another class, termed 
double radicals, are known to chemists. These are formed by the 
union of any two single positive radicals, or of a positive with a negative 
radical. No double negative radical has yet been obtained. The fol- 
a name gee will suffice to indicate the composition of the double 


Biiybamphis sor: lh wack eee of ahi: } 
Acetone or methyl-othyl . . . Gas \ 
ae 


The double radicals containing both a positive and a negative con- 
stituent are better known under the name of ketones. [Kerronzs.] 

It has been stated above that of the single radicals, those belonging 
to the positive division only have been isolated, and of these the 
members of the family CnHn—; are entirely unknown in a separate 
state. The two methods admitting of general application for the 
isolation of the positive radicals, are the following :— 

1. The action of zinc, ium, or sodium, upon the iodides of the 
radicals, Thus, for the isolation of ethyl :— 


C,H 
EF gna } + Zn, = Wnt + om } 
—_——— —— 
Iodide of Ethyl. Ethyl, 


ae | the action of nascent oxygen, evolved from the positive pole 
of a — battery, upon the fatty acids. Thus, for the isolation of 
methyl :— 
2 CsHs0s Jo, + 0, = 20,0, + 2HO + cat 


Acetic acid. 


ORGANOMETALLIC BODIES. A numerous family of chemical 
compounds in which compound organic radicals, such as methyl, ethyl, 
&e., are united with m in a manner analogous to that in which 
the elementary radical chlorine is combined with sodium and zine, in 
sea-salt and chloride of zinc. If, for instance, in chloride of zinc we 
replace the chlorine by ethyl, we produce one of the bodies belonging 
to this family, namely, zincethyl :— 


ZnCl Zn(C,H,) 
—_—— ~—— 
Chloride of zine. Zincethyl, 


Although ¢ bodies asa distinct class of organic com- 
are, with one exception, the creation of the last ten years, yet 
the derivatives of these bodies have been known for a much lo 
period. From the time that an organic acid was first united with a 
metallic base these organic compounds containing metals date their 
existence. It is true that such compounds containing a metallic con- 
stituent have not been regarded from this point of view, but a little 
consideration will serve to show that they stand in the same relation 
to organometallic bodies, in the strict sense of the term, as the alcohol 
radicals occupy with regard to the ethers, alcohols, acids, and numerous 
other families derived from these radicals. ~ 
Thus, zincethyl yields by oxidation ethylate of zinc— 
ZnC,H, +--+ O, = 4%n0,C,H,O 
ag eS 


Zincethyl, Ethylate of zine, 

a body which, although unknown until formed by this re-action, has 
undoubted and well-known analogies in the eth; of potash and 
soda, < 


By suitable processes of oxidation, ethylate of zinc may be converted 
into acetate of zinc :— 


zn0,C,H,0 + 40 = a aC + 1} Os 


Again, potassium-methyl and sodium-methyl under the influence of 
carbonic acid yield the acetates of potash and soda :— 


" C,H,0 
NaC,H, - ©C,0, = BG } Og 
Sodium methyl. Carbonic acid. Acetate of soda. 


Such being the relations between organometallic bodies in the usual 
a. RYE of the term, and that far more numerous class of derivatives 
to which the same name might without impropriety be applied, it is 
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scarcely necessary to remark that this article will be confined to the | The second and fourth of these series have not yet been produced 
consideration of organometallic bodies in the usual and more restricted | by the method we are now considering. 
sense of the term. 
ForMation OF ORGANOMETALLIC Boptrs, Stannous ethide, or Stanethyt (Sn,(C,H,) ), is f lin mall tity 
Organometallic bodies admit of ean formed by a great variety of | by the action of heat upon a mixture of odide of ethyl and tin— 
processes, which, however, with very few exceptions, admit of being C.H om 
grouped under four heads. a%Hs} 4 sn, = snyfOels 4 gpa 
1. Formation by the union of an organic radical in statu nascenti with os — 
the metal. ic compounds containing zinc, cadmium, magne- Iodide of ethyl. Stannous ethide, 


—Organic 
sium, aluminium, glucinum, tin, and mercury, are produced by this 


Zincethyl, which may be regarded as the type of organo-zince com- 
is obtained mea igesting a mixture of ia oat volumes of iodide 

of ethyl and etber with granulated zinc in a strong glass or copper 
vessel, at a temperature of about 260° Fahr., for several hours. Sub- 
sequent distillation gives a mixture of zinc-ethyl and ether, from 


which the former is obtained pure by rectification. The re-action may 

be thus expressed— ‘ : 
C,H Zn 
20,H,I + 2, = og! \ an, + 2; } 
Todide of ethyl. “Zinceinyl. 
f : 
Zincmethyl and zi are produced by analogous processes, 
_ The same method of tech ts yields padinibeat aig, when iodide 


a is digested with cadmium+at a temperature of from 212° 


2 CH } + Cd, = 2Cal + 2(C,H,Ca) 

Rakaid al a TNS 
Todide of ethyl. ee 

Treated with iodide of ethyl, esium gives magnesium-ethyl, the 
reaction commencing briskly at ordinary temperatures, but requiring 
a heat of 248° to 266° for its completion. 


amg + 2 Cells } = Me, { Gn + a*} 
The homologous re-action with iodide of methyl appears also to yield 
magnesium-methyl. 
aug + 2°} = mg, {Ce + 2 ME} 


Similarly treated, aluminium yields, at temperatures from 212° Fahr, 
to 266° F., Aluminium-ethyl and Aluminiwm-methyl, 
3 Cos } ros 


I 
C,H 
s°*,° 4, = Al, {1 
r} + ay Oey ob {3 
Double compounds of aluminium-ethyl and aluminium-methyl, with 
the iodide of ten serve are here formed, and the former bodies have 
not yet been obtained with certainty free from iodide of aluminium, 
lucinium-eth also to be formed under similar circum- 
stances, although its existence has not yet been confirmed by analysis. 
Compounds of tin with alcohol radicals—Although these organo- 
m bodies can be obtained by other processes, the general method 
we are now considering is doubtless the most convenient mode of 
produ the most important of them, as well as their iodine 
com 
Tin is capable of forming three distinct classes of binary inorganic 


compounds, which may be represented by the following general 
smd : R 
R 
on, {tt oo, mf 


In these and the following formulz r represents any radical positive 
or negative, R+ a positive organic radical, and n— a negative inorganic 


‘This threefold atomic character of the metal tin renders the results 
of its action upon the iodides of the alcohol radicals considerably less 
simple than those which we have hitherto considered, Without 
taking into account compounds to which a still more complex consti- 
tution has been assigned, the existence of the following series of 
organometallic bodies containing tin has been established :— 


R+ 


(1) 8g) Ry 


R+ 
(2) Sn, ) R+ 
R+ 


R+ 
(3) Sng o* 


Stannous methide, or Stanmethyl , is doubtless formed 
aStanmons metide, yl (Sn,(C,H,),) ess 
Tarp Serres, 


The third series of stann-organic compounds are formed the 
following re actions :—- 8 A 
C,H, " 
2H } + s; = eo, | ort + sal 
——\— ‘ 
Todide of methyl, Dimethiodide of tin. 
C,H 


2%} 4+ mm, = co, | Ou + Sar 


a 
Iodide of ethyl. Di Po aE iide of tin. 
Firth Series. 


The following chemical changes express the mode of formation of 
compounds belonging to this series ;— 


1) 4 oe, = »f 


ae Ea 
Todide of methyl, 


C,H; 
C,H, 


cin, + 2sat 
1 


Res peer? 
Trimethiodide of tin, 


3 Cols } + sn, 
Lerten pi ved? 
Todide of ethyl. wy Y 
Triethiodide of tin. 


Srxru Serres, 


The most abundant products of the action of tin upon the iodides 
of the alcohol radicals belong to this series. Indeed, if the action 
produced by light instead of heat, this series of bodies is 
almost to the complete exclusion of the others. It is n 
ever, to remark, 


z 
F 


C,H, 
C, Hy 


t, 
I 

orem eared 
Stannic dimethiodide, 
C,H, 
28s} + sn, = sn{ els 


ores aca I 
Todide of ethyl. 


C,H. 
Q's 2} + sn, 
Nati pel 
Todide of methyl. 


—ew 
Stannic diethiodide of tin, 


Mereury co’ .—The re-action of mereury upon the iodides - 
the alcohol gives rise to two classes of pall compounds, ‘he > 
general formule of which may be thus written ;— 


i, He { Bt 


2, us{ it 


The first series only of these bodies can be 
mode of formation now being considered, but the members of the 
second series are readily obtained by the action of an organo-zine com- 
pound upon those of the first. For the production of the first series 
ee oe shag ager wnt dg eg ee tempera- 

re being ca of producing emical change. The following 
equations sufficiently exhibit the nature of the re-action :— ‘ 


sr | Ae Thy ie ig { Colts 
od 


Todide of methyl. 


produced by the general 


ee ) 
Methiodide of mercury, 
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For the production of the 1 compound bright sunlight may be 
employed, but the re-action for ethyl body must be conducted in 
diffused t only, otherwise no organometallic will be pro- 

ing eliminated chiefly as such, but partly also as 


duced, the ethyl being 
hydride of ethyl and ethylene. 

In addition to these ic bodies, compounds pt 
mode o 


arsenic and antimony can also be produced by this 


$ Tellurium Compounds. 


Organo-tellurium compounds are formed by a modification of this 
method, which consists in distilling telluride of potassium with sulpho- 
vinate of potash and its homologues. 


2(C,H,0S0,, KOSO,) + 2KTe = tes! Ota ++ 4K0 S0, 
TH - 23 


formation, but Eek ncaa greater facility by the second Sulphomethylateof potash, Tellurium-methyl. 

Rock ciaecteraoceeatee. ps tet mh dle. of heal 4(C,H,0 805, KOS0,) 4 2KTe = Te, | O1y* ++ 4KOS0, 

radicals.—The principles involved in this mode of production Sulphovinate of potash. - 

are essentially similar to those in the first method, but there is here Telarium-ethyl. 

oar gg Aa form com: er eee well pra 2(C; oy :0S0;, KOSO,)-+-2KTe = Te, { ote + 4KO80, 

. . . _ —_—-+-——~— 

cation, is more adapted for the formation of the organic com- 

‘pounds of the po ic metals. The simultaneous sredaetan of an eee ae Tellurium-amyl, 

na the Sodi the, Lace keene clays st laokiadg iced bt 4 3. Formation of organometallic bodies by the action of the zinc com- 
cannot exist in the presence of the iodides Of the alcohol | PoUnds of the organic radicals upon the haloid compounds, either of the 

Salinas. metals themselves or of their organo-derivatives—For the production of 


This mode of formation will be sufficiently illustrated by the 
following re-actions :— 


Arsenic Compounds. 
C,H C,H 
Na,As -+ 2 a} = asf tat +b aNat 
Iodide of methy1. Cacodyl. 
0,H 
Na,As -} Chiara - asf ern + 3Nal 
H 
nr 23 
eS 
Todide of methyl. sy incavylarsine 
C,H; 
C.H C,H, 
Na,As + 4° *} = As dC,H, + 8Nal 
C,H; 
Iodide of methyl. - 
Iodide of 
tetramethylarsonium, 
Antimony Compounds. 
C,H 
Na,Sb + 3 Oats} zs sof et, + 3Nal 
C,H, 
Todide of methyl. © qyimethyletibine. 
C,H, 
C,H 
Na,sb 4 4°2Hs = Sd.C,H, -+ 3Nal 
jesms 
Iodide of methyl. : 
Iodide of 
tetramethylstibonium, 
Tin Compounds. 
2Nasn ++ 2C,H,I = go, { Oo? + Nal 
Iodide of methyl,  Methide of tin 
or stannous methide 
“ee C1 
Na,sn, + 3°} = Bm Gels + Nal 
2**3 
pt 
Todide of methyl. —cequimethide of tin. 
: C,Hy 
2Na,$n + aot} = ate EO ANaT 
C.H 
Iodide of methyl. 
Bimethide of tin, 
or stannic methide, 
Lead Compounds, 
OH 
Na;Pb, - aol} = voy eit + 3Nat 
ery +H, 
LE a clr) 
Todide of ethyl ga or tend. 
Bismuth Compounds. 
0H 
Na,Bi + 300,1 = wif iit + 3Nal 
<a C,H, 
Iodide of ethyl, a 


organometallic bodies containing less positive metals than zine, this 
method is perhaps not only the most convenient but also of the most 


general application. o-compounds containing mercury, tin, lead, 
antimony, and arsenic, have in this way been produced, but it has 
failed w applied to the haloid compounds of copper, silver, and 


platinum, for although these bodies are violently acted upon, the 
io radical does act unite with the inetale, ‘ 


following leading reactions t the present state of our 
knowledge with regard to this method of formation :— 
Tin Compounds. 
C,H 
C,H. C,H 
aun, { On 4 2nCl, = Snq) Cs 4 dznct 
C,H; 
Zincethyl. 
Stannie ethide, 
C,H, C,H, 
C,H C,H C,H 
za, { Con + osm} Tes = Sng) Cty + 2enl 
I C,H, 
Zineethyl. —— 
Ethiodide of tin, Stannic ethide. 
C,H, C,H; 
ton {Gos 4 sag} CHS = ony) SHS 4. azn 
2“*3 5 
I C,H, ’ 
Zinemethyl. oe 
Ethiodide of tin. Stanhic ethylo- 
methide. 
Mercury Compounds. 
Cc, C,H 
mu, {ine + Hecl, = Hs{ Gn + 2zn01 
| Sa SY 
Zincethyl. Mercurie ethide, 
Zn, gaits +. ane { = ang { Os + 2znCl 
a*‘s 
ora ESTs, 
Mercurie ethide, Mercuric ethochloride, 
C,H C,H. 
40s, orn? + He, = aug { Go  2ancl 
oe 
Zincmethyl. Mercurie methochloride. 


Mercurous ethide (HgC,H,) and mercurous methide (HgC,H,) have not 
yet been obtained, either by this or any other process. The instability 
of mercurous compounds, as seen in the inorganic oxide and iodide, is 
brought to a climax in organie mercurous compounds, they are 
instantly transformed into metallic mercury and the more stable 
organo-mercuric compounds. Thus when zincethyl acts upon mer- 
curous chloride the following change results : 

C,H C,H 
ams {con + Mmect = mel cot 
Lead Compounds, 

In this series, the following is the only reaction which has hitherto 

been effected by the method which we are now considering :— 


+ Hg + 2znCl 


CH c 
tn, { Con? + 2PbCl = po{ en + Pb ++ 2zncl 


Zincethyl. Plumbic ethide. 


4. Formation of organometallic bodies by the displacement of a metal in 
organic combination by another and more positive metalt.—This mode of 
at organometallic bodies has hitherto been applied only to the 

ormation of sodium and potassium compounds, or rather double 
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compounds of these bodies with zincethyl, according to the following eqnets te 8 the substitution of sey a for ve elements in 
reactions :— 0 nee desired 
Bee she ae Sodiumethyi decom iodides of the alcohol radicals in the 
azn, { Cnt + Na, = (200, Sore + Naa { Cts) + 2, cold, with the formation of iodide of 
zincethy!. Double compound of sodiumethyl neon, + %He) = war - He} + oye, 
and zinoethyl. ey 1 H 
Sodiumethyl. = oor Lyte of Ethylene. 
sun {Cent + Ke = (%0.{ Cent + Bs { comt) + 2m eae ean 
geen one . oon — 
Zincethyl. Potassiumethyl and zincethyl. On this account, these bodies can be prepared by method No 4, 


Sodium also displaces mercury from mercuric ethide ; sodiumethyl 
appears to be formed, but the exact nature of the reaction has not been 


Properties oF ORGANOMETALLIC Bopres. 


The organometallic compounds as a class are distinguished for the 
extraordinary en of their affinities. With certain exceptions, pre- 
to be seve § their disposition to unite with negative elements 
increases with the positive character of the metal, and with the small- 


ness of the atomic weight of the alcohol radical. Thus organo- jum 
and sodium compounds more chemical energy those 
of zinc, whilst the latter are more active than the organo-compounds 


of arsenic, antimony, tin, lead, &c. Again, in the family belonging to 
each metal, the methylic compounds are more energetic than the 
ethylic ones, whilst the last greatly surpass the amyl compounds in 
this respect. But whilst these general principles govern the chemical 
of organometallic bodies, their effect to be modified by 
the degree of saturation in which the metal exists, Although this 
circumstance has hitherto received only ~y syst: elucidation, yet we 
have evidence of its existence in the case of the organo-tin compounds. 
Both stannous ethide and stannous methide combine directly with 
atm oxygen, and the union takes place with tolerable rapidity, 
but neither stannic ethide nor stannic methide are in the least degree 
acted upon by free oxygen at ordinary temperatures ; even iodine acts 
upon them with difficulty. This diminution of chemical energy in 
organostannic com) cannot be ascribed to the mere influence of 
the additional weight of hydrocarbon which they contain, since stannous 
amylide readily unites with free oxygen at ordinary temperatures, 
although the single molecule of amyl which it contains is considerably 
heavier than the polit of ory methyl or ethyl contained in 
the organostannic com; just ci 
Organometallic com: ds in a state of partial saturation play the 
part of compound radicals, They are uniatomic, biatomic, teratomic, 
or quadratomic, ing to the number of molecules requisite to 
complete their saturation, On the other hand, organometallic bodies 
in a state of saturation never Peters radical functions, they never 
undergo chemical change without decomposition: thus zincethyl, 
stannic ethide, mercuric ethide, and plumbic ethide all give substitu- 
tion products when they are chemically acted upon. 
The description of the special properties of the organometallic bodies 
may be conveniently commenced with the most positive of the class, 


namely :— 
Organo-potassium po prec ete bodies have not 
yet been isolated, they are known only in combination with the corres- 
ing zinc compounds, The double compound of sodiumethyl and 
zincethyl is the only one which has hitherto been submitted to 
analysis, Its formula is 


Cn 
ma, { Con! + NaC, H, 


This com first separates from its solution in zincethyl as a 

nt fluid, which, after some time, solidifies to a mass of large 

crystals, which fuse at 27° C., but when once fused, remain 

fluid at several degrees below that point. On the application of a 

moderate heat, gases are evolved, a mixture of sodium and zinc 

carbon is left behind. The double compound decomposes 

i ide of ethyl and hydrated 

ur with negative elements has 

reaction consists in the 

rption of carbonic acid, which it orms into propionic acid. 
The sodiumethy] alone takes part in this reaction, 


NaC,H, + ©,0, = Come }o. 
aa 


Sodtumethyl. Propionate of soda, 


Similar double compounds, containing sodiummethyl, as well as the 

ium compounds of ethyl and methyl, have been formed. They 
ve not yet been completely investigated, but it is believed that 
cir composition and properties are perfectly analogous to those of 


No et ot any of these bodies with a negative element has 

= “ee wi upon jesnes 96 Sti they 
possess a i er corresponding organo- 
zine therefore doubtless prove yaluable 


very 
powerful alliaceous odour, are 
and decom; water with violence, They do not 
the iodides of the alcohol radicals, and can hence be 
method No. 1, No compound of these bodies with n ive 
has yet been produced. They are in the condition of chemical satura- 
tion. Further details of their ers. are wanting. . 
Organo-aluminium compounds.—Like the organo-compounds of the 
alkaline metals, the aluminium compounds have not yet with certainty 
been isolated; they are only known in combination with iodide of 
aluminium, and the composition of the ethyl body only has been fixed 
by analysis. Its formula is 


Al ‘ae + Al : 
C,H I 
2 Eee J 2 I 


These double compounds possess great chemical energy; are 
spontaneously <aiisoleeaiae volatile liquids, which decom = clea 
with explosive violence. They are attacked by zinceth: A, formas 
—_— of zine and very inflammable oa ny which are velen edtobe | 

e pure organo-aluminium compounds. ey appear to be chemically — 
saturated bodies, and therefore incapable of direct combination. Further — 
details are wanting. 

Organo-glucinum compound.—The metal glucinum acts upon eka? : 
ethyl, forming a liquid which rapidly decom: water, and which is — 
believed to be to the double i ide of aluminium above — 
described, but it has not been further examined. “ 

Organo-zine compounds.—Three of these are more or less completely 
known, namely :— : 


Zinemethyl. . 9 « . -» + Zig { cn 

gianetigt roy od) 8 ae om 
5 

fia SG Ae oat 


They are colourless, transparent, mobile, volatile, and odorous a 
iquids, composed of 4 gaseous volumes of the hydrocarbon radical, 
7 pape = zine a the six volumes condensed to 4. The — 
methyl and ethyl compounds are spontaneously inflammable, burning — 
with ‘a Gaataias flame. All three are saturated compounds, in- 
capable of direct combination. In contact with water they are instantly 
decomposed with the formation of oxide of zinc, and hydride of the 
organic radical. Thus zincethyl suffers the following decomposition :—_ 

un, { Cone 4+ 1} % 7a} Os + 2} 

— a 


Zincethyl. Hydride of ethyl, : 
Gradually treated with oxygen, so as to avoid too violent action, they 
form the respective zinc alcohols :— ni : 

Zn, on +0, = 20M }o, 
Zineethyl. Ethylate of zinc, 
The action of iodine u organo-zine compounds consists in the 
transformation of both constituents into iodides ;— 
wn, { On + 1, = amt + aH} 
— ee uy 
Zincethyl. Todide of ethyl. 


Organo-zinc compounds behave in a manner exactly analo; in 
contact with the aakor Leinipins: Z wes : 
Reactions like the doregoing point to the applicability of organo-zinc 
compounds for effecting the substitution of positive for 8 
elements in compound bodies; an application which has not failed to 
attract the notice of chemists. In addition to re-actions of this class, 
given above, as examples of the formation of organometallic bodies by 
the third method, the following have been realised :-— , 
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Binozide of Nitrogen. 
20%,0,) + Zn, Colts = 2N2Cals0s bo, 
Binoxide of 
ni E Zincmethyl. Dinitromethylate of zinc. 
(8,0) + tag{ Orns = 2%2°ess bo, 
—— pe Re ee 


methylic and dinitroethylic acids may be regarded 
acetic and ionic acids respectively ; the nitrogen, here sustaining a 
biatomic , replacing an equivalent amount of carbon. 


Sulphurous Acid. 
C,H; _ 98:°sH,0 
4(S0,) + Zn, C,H, L Aegis: he }o, 


Noe set Ci 
Saipharons Zinemethyl, Methylodithionate of zinc. 


CH, _ 28:0,H,0, Jo, 


6(80,) ++ Zn, 


C,H. in 
Saiphore™s ——“Zincethyl, —_‘Ethylotrithionate of zine, 
gs C,H 
a(ect,) + sm, {Cots = 2p CoH, -+ ancl 
Bas. wt a a*s 
f of phosphorus, “ineethyl. —gviethyiphosphine. 


as phosphorus, 
rg: Go . Mr. Buckton has recently attem; this in the 
case of antimony, but emi of the existence of a 


ly fixed. 
of these bodies will probably present considerable 


triatomic 
| difficulty in the way of com; of an 
exclusively character, su i doubtless easily 
resolved into the more stable groupings represented in the following 
C,H, C,H 
= oo oat + ott} 
Trietbylstibine, wath 


mo-zine compounds are thus ble of 
of their positive organic group Pagani 


elements, on the other they can in certain cases replace hydrogen by 
, with ammonia and its , for instance, a series of 
vincamides. In this direction the following reactions, amongst others, 
= CH, 
+ ox |i ax} + 2 } 
; Zinexmide,  Hyaride of ethyl, 
+t ax oii - ax Gat + 2s} 


The members of the zinc series unite with neutral salts to foi 
compounds which have been but little examined. The following 
however are known: 


isitromethylate of xine and xinemethyt . 2 %+°s4303 } 0, + zn, { Colts 
tat «PH, 


Methylate of rinemethyt. . 2 (zn, { om) + on }o, 
C,H; 


C,H 
+ (any { tre) + Gene foe 


Cadmium Series—Only one member of this series is known, and 
that very imperfectly: So far as its properties have been made out, 
they appear to be perfectly analogous to those of the zinc series. 

Tin Series.—A large number of organometallic bodies containing tin 
have been described. The existence of the following may be con- 
sidered as clearly established. 


a, Stannous Compounds. 
Stannous methide or stanmethyl . « 


Ethylate of zincethyl . 


Stannous ethide or stanethyl . 
b, Sesqui Compounds, 
Sesquimethide of tin FN ew ° . « Sn, 


Sesquiethide oftim . . « 


¢c. Stannic Compounds, 
Stanniemethide . + . « . eof 


Stannicethide . . .« +6 « -» af 


Diethiodide of tin or iodide of stanethyl . 


It is scarcely necessary to observe that the iodine in the above 
unds admits of replacement by any salt-forming radical, and 
also by oxygen or sulphur, 

Stannous Compounds are oily liquids, a pungent odour, 
soluble in alcohol and ether, but insoluble in water. hey cannot be 
distilled without decomposition, being resolved into stannic compounds 
and metallic tin. Stannous compounds are in a state of partial 
chemical saturation only, therefore angen the part of radicals, 
combining directly with chlorine, oxygen, &c. and forming well marked 
bodies of great stability. 

ted by the above formule are 


The stannous compounds re 

biatomic, and unite directly with free oxygen, chlorine, &c. to produce 
bodies of the stannic form. Thus, stannous ethide forms with oxygen 
stannic diethoxide : 


0,H ofn 
C 
an, { ou + 0 = bn] OMe 
eae eS 0 
Stannous ethide. a 
Stannic diethoxide, 


Stannous compounds have never yet been observed to play a 
uniatomic part. No sesquicompound has been direetiy Sorosed oii 
a stannous body, the latter under the influence of iodine, oxygen, &c. 
seems to passat once into the stannic form, It must be remarked, 
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however, that no direct ents have been made with a view of 
revealing any uniatomic attribute which may attach to stannous 
compounds, 


R+ 
Sesquicompounds of the form Sn, ~ have hitherto been very little 


+ 
examined, they are oily liquids uniting a negative radicals, 
and forming extensive series of compounds belonging to the stannic 
class, a considerable number of which have been studied. The 
following examples will serve to show the mode in which sesquicom- 
pounds of this form pass into bodies of the stannio claas : 


C,H, 
C,H, 


C,H, 
en,} CHS 4. Cutts} 

I aed 
Iodide of ethyl. 
Stannic triethiodide, Stannic diethiodide, 


No reduction of a sesqui to a stannous compound has yet been 
effected, although it can scarcely be doubted that an aqueous solution 
of sesquidiethiodide of tin, for instance, if treated with zinc, would 
yield stannous ethide. On the other hand, an instance of the reduc- 
tion of a stannic to a sesquicompound has “been observed. Thus 
stannic éthylodimethide in contact with iodine is transformed into 
sesquidiethiodide of tin. 


C,H, CH 
5 
Sn, om +i, = eo, | out + 2C,H,1 
ENS “—-—_Iodide 
— of methyl, 
Stannic ethylodimethide. Sesquidiethiodide of tin, 


R+ 
Sesquicompounds of the form s0,| RS are very little known; in 


OH, 
fact the sesquidiethiodide of tin( Sn, CH, ,the production of which 


from stannic ethylodimethide has just been mentioned, is the only one 
known with certainty. It is a colourless mobile liquid, possessing a 
most insupportable odour, like essential oil of mustard, and boiling 
with ial decomposition at a high temperature. Heated with an 
excess of iodine, it is transformed into stannic diethiodi 


de ; 
C,H 
eo | oil +1: =e 
I 


yee 
——~ 
Sesquidiethiodide of tin. ~ 44.071) aiethiodide, 
R+ ; 
Stannic compounds of the form Sn, $4 are colourless mobile li- 
R+. 


mids, possessing a slight ethereal odour. They are volatile without 
mposition, and possess great stability. Being in the condition of 
chemical saturation they are incapable of direct combination, No 
body can act upon them without pepe id or more equivalents of 
positive radi Thus, when heated drochloric acid, stannic 


ethide yields stannic triethochloride and h of ethyl : 
C,H, C,H, 
sng Cn? + HCL = Gn, cH + Mis } 
C,H, cl a anee i 
-—_—-— = Hydride of ethyl, 
Stannic ethide, Stannic trietho- " 
chloride, > 
With two equivalents of iodine the reaction is; 
C,H, ‘ C,H, 
sm) otn, tote = Sud ort +} 
C,H, 1 od 
_—_—_—-—— —— Todide of ethyl. 
Stannic ethide, Stannic triethiodide, 
And with four equivalents of iodine : 
C,H, C,H, 
mf cn’ + Te = Bn Pes 4 9 Outs } 
C,H, I 
Stannic ethide, Stannic diethiodide, 


R+ 
Stannic compounds of the form Sn, Si commonly called com- 


R- 
pounds of sesquistanethyl, have been com well studied. The 
oxides are,in the anhydrous condition, Perietile’ tes id oily liquids, 


which readily unite with water, formi hy 

a powerful alkaline reaction, sal nouaelitie Wea keconeen iis, with 

which they form an extensive series of salts, ‘These salts are also all 

soluble in water, readily crystallisable, and possess a odour. 
Papovee ner io 


The stannic triethiodide and the pa ped 
adduced as examples of the haloid and oxysalts respectively. 
CH, 
Btannictriethiodide . . . . . mf 
CH, 
Stannic triethylosulphate . =... =| 
86, ° 
R+ 
Stannic compounds of the form Sn, aS have also been very com- 
R-— 


letely investigated. The oxides are white amorphous powders, 
loscloble in water, wohl, and elfier “thay diesen ta hydrochloric, 
hydriodic, and hydrobromic acids, forming colourless inodorous 
salts crystallising in fine prisms, Most of the oxysalts can also be obtained — 


in the ine form, either from aqueous or alcoholic solutions. 
The iodide and sulphate of stannic diethide, which may be as 
representatives of the haloid and oxysalts, have the following Ys 
C,H, 
Iodide of stannic diethide . . . « of BE 
I 
C,H, 
Sulphate of stannic diethide . . . . Sngi Calls 
* 
80, 


Stannic compounds of this form are readily reduced to stannous 
compounds ; thus, when a piece of zinc is plunged into a solution of 
stannic diethochloride, stannous ethide is produced : 


ofa C,H 
sn,) Hs 40 amy = sn, { CH + 2zncl 
. ‘ 


Bismuth Series,—The following bodies belonging to this series havo _ 
been described : ” 


1, Bismuthous ethide eX DS Me - nif Cot 
2. Bismuthous dichlorethide . . omit 


3. Bismuthous diiodoethide oie oes n| I 
I 
C,H, 
4, Bismuthous dioxyethide . . - + BiYO t 
ce) 
C,H, 
5. Double compound of bismuthous C,H, 
sulphide with bismuthic disulph- + Bid C,H, + 2BiS,? 
WA eg OE et a )s 
8 


These bodies have as yet been only very imperfectly in som 
Bismuthous ethide is a colourless or slightly yellow moll ui, 
having an unpleasant odour like stibethine, Exposed to the air it — 
gives off dense yellow fumes, inflames spontaneously, and 
ex It is very instable, begins to decom at 50° to 60° C. 
and explodes violently when heated to 150° C., a tem) still 
below its boiling poi No direct compound of this body has yet 
been obtained ; it ves like a ically saturated substance, and 


when slowly oxidised in contact with water, yields alcohol and hydrated — 
oxide of bismuth, 


CH 
nif oa + 37, }O, + 0, = mi0,, sH0 + 3s}, 


When an alcoholic solution of bichloride of mercury is added to an — 
alcoholic solution of bismuthous ethide, mercuric etho- 4 
crystallises out, whilst bismuthous dichlorethide remains in solution; — 


C,H C,H, 
mi eat + 28g, = nif of Se ang { of 
a3 ; A = , —_—_— 


Bismuthous Mercurie 


Bismuthous ethide. 
dichlorethide, **hoehiloride. 4 


~~. ie, _< 
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From the bismuthous dichlorethide, the biniodide and binoxide are 
prepared by double decomposition ; whilst the simultaneous action of 
sulphuretted hydrogen, water, bismuthous triethide and atmospheric 
oxygen is said to produce the double compound of bismuthous sulphide 
and bismuthie disulphethide, 

Lead series.—The following bodies are known, the ethyl group alone 
having been explored. : 


Diplumbotriethyl » . . . « - vo, eat 
ie c 

é C,H. 

Oxide of diplumbotricthyl . 9. 0... Pba{ CAH 

oO Ss 

C,H, 

Chloride of diplumbotriethyl . . . . Pb.) C+Hs 

Sulphate of diplambotriethyl .  . 

: ,H, 

Plumbicethide . . « « « « Pb, { Cells 


___ The existence of the first of these bodies cannot be said to be clearly 
_ established, but by the action of an alloy of sodium and lead upon 
iodide of ethyl, a colourless mobile volatilé liquid is obtained, which, 


when di in alcohol or ether, and exposed to the air, forms the 
oxide of diplumbotriethyl, a which, however, is more readily 
obtained by the decomposition of the chloride with oxide of silver. 
cus cts 
Pb, CH, + AgO = mo + AgCl 
year — 
Chloride of Oxide of 
diplumbotriethyl. diplumbotriethyl. 
Plumbie ethide is a colourless limpid fluid with a faint odour, 


by 
oxygen at ordinary temperatures, but chlorine, ine, and iodine act 
poy bie re Plumbic ethide belongs to the class of saturated 
bodies, and is consequently incapable of forming compounds. Treated 
with hydrochloric , hydride of ethyl separates, and chloride of 
plumbotriethide is formed. 
C,H; CH, 
Pb, on + Ha = PD, cine + oer} 
C,H, cl a) 
ee Hydride of eth 
Plumbic ethide. Chloride of " 
diplumbotriethyl, 


from the air. 
. ee ear oan Seis, lo wonfined to bodien of the mervurio 
_ type, no mercurous compound et uced. It 
comprises t fo members :— “igs ig 


Mereurie methiodide ©. . °°. . » Tig { Cs 


Mydeate of mercuric methoxide . . , . Hy { Cz 
2 


- Bs { S50 
Mercurie methide . . «. . » «Hef CoH? 


Nitrate of meronric methoxide . . 


C,H, 
Mercurie cthiodidg . °°. 5°. 0. we ug { “os 
Hydrate of mercuric ethoride . . . . us { Son 


ts { So." 
Morourie ethide, or hydrargethyl. - Bel Cr 

CH 
Mel cH! 


Mereury allyl . 5 2 . » «Hef CF 


_, Mercurie methide and mereuric-ethide are colourless ethereal volatile 
Aegan trsey aod pag in alcohol and ether, and 
¢ great stability. They are a state of maximum saturation 
cannot therefore unite with any’othet body without the expulsion 
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of an equivalent of positive radical: thus with bromine, mercuric 
ethide gives bromide of ethyl and mercuric ethylobromide : 


Ca “3 C,H C,H 
us { cn: + Br = He { i a rer \ 
cS aes | 


ue— 
Mercurie ethyl. Mercuric Bromide of ethyl, 
; ethylobromide, 
Mercuric methide the highest specific gravity of any known : 


non-metallic liquid (3-069), Glass consequently floats upon its surface. 
Brought into contact with mercuric iodide, mercuric methide and 
mercuric ethide are converted respectively into mercuric methiodide 
and mercuric ethiodide, Thus mercuric methide gives— 


CHWs + I C,H. 
i 2s = 2 23 
g { C,H; + Hg { I g { I 
SS: 
Mercurie methide. Mercurie methiodide, 


The reaction with bichloride of mereury is exactly analogous. 

The nrc eg of mercuric methoxide and mercuric ethoxide are 
caustic ine bases capable of expelling ammonia from its salts, and 
behaving in a manner similar to the corresponding uniatomic com- 
pounds of tin and lead. The remaining mercury compounds which 
may be considered as derivatives of these two bodies, are represented 
in the above list by the iodides and nitrates ; they generally crystallise 
very readily, and, with the exception of the haloid compounds, are 
soluble in water. When their aqueous solutions are treated with zinc 
they are decomposed, the zinc becomes amalgamated, and gaseous 

ydrides of the positive radicals are evolved. It is highly probable 
that there are two in this reaction, organozine compounds being 
first formed and then decomposed by contact with water, thus with 
mercuric methiodide— 


ante { Cs 4 20, = zn, { ca + onl + 2Hg 


C,H 
Cee ett 
Mercurie methiodide, Zinemethyl, 
and then ; 

C,H H es C,H. 
Zn, { CH. +a Jo. ae | ome} -+- 2zn0 
ay yee ‘ 
Zincmethyl. Water. Hydride of methyl. 


This view of the reaction is confirmed by the fact that when zinc 
acts upon mercuric methiodide at 150° C., zincmethy] is produced. 

When one of the above iodides, or the corresponding chloride or 
bromide, is treated with an organozinc com: , the negative element, 
becomes replaced by the alcohol radical of the zinc compound; thus 
when mercuric methiodide is treated with zincmethyl, mercuric 
methide is produced, and it is believed that. by acting upon mercuric 
ethochloride with zincmethyl, mercuric ethylomethide is produced. 


C,H, 


C,H; ous { 
ans ¢} + Msi ous = Mel ctns + 2c 
a —— —— 

Mercuric Zinemethyl, Mercuric 
ethochloride. ethylomethide, 


but this body has not yet been obtained in a state of purity. Dis- 
— gradually resolves it into mercuric methide and mercuric 
je :— 

Antimony series.—This series of organometallic bodies contains a 
greater number and variety of compounds than any other with the 
exception of arsenic. The remarkable polyatomic c of anti- 
mony and arsenic not only renders the possible number of their 
organo-compounds very large, but the variation in the proportions of 
the positive and negative molecules gives an extremely wide range to 
their chemical character, extending as it does from highly caustic bases 
on the one hand to powerful bibasic acids on the other. The following 
are the principal compounds belonging to this series :— 


Trimethylstibine , hide, Spode - Sb) C,H, 


Antimoniec trimethyloxide , . . + « Bb 
Antimonic trimethylehloride .  . « «8d 


Todide of tetramethyletibonium . r a ony 


‘ 
P. 
- 
———— 


=~ |) 


ae 


i) ual —" = es - er See a - 
| 
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cu, the direot union of the stibamines ( Sb 4 Rt with oxygen, 
Antimonic trimethylosulphate . . «5 —. Bb CoH, ty Ri 
‘ 
80, R+ . 
R+ R 
ctu {nt + 0, = miRt 
Sulphate of tetramethylstibonium , . «. . Sb Colts R+ 4 
3 
86, or by the poneneelay of the corresponding haloid compounds by 
C.H, means of potash, thus— 
Tricthylstibine . e » . ‘ ° - 8b( C,H, 
on mt at 
cn SbiR+ + 2KO = Sb¢R+ +4 2KCl : 
Antimonie triethyloxide  . . « «+ » &b4 C,H, 5 e 
° 
° 
The stibamines, although in other respects the perfect analogues of 
(is the Pa , here exhibit a much more highly AB sent character, 
i «HH, uniti 0. 80 en as to 
Antimonie trietbylehloride —. .y Sb Cal arty hyd. lower partion ad the corks 
a The biacid antimony bases are colourless, t, pacar gs | 
and tenacious bodies, the ethylic base is easily soluble in water 
ome \ aleohol, but oepeaaet Ja6) otable ta ether. te §Fecap a _— 
md taste, are non-vo e, lo not er any change when exposed 
lotide of tetzagthyltivenion «6+ 6s + + ib goths the air, Treated with potassium tHey are reduced to stibamines, 
as 
: nt R+ 
OH 
Cn, Sb¢R+ 4+ HK = {it + 2Ko 
Todide of methylotriethylstibonium , + +» Sd< C,H, °o R+ 
Calls ° 
F nitric acid decomposes the biacid bases with ignition, but when 
Cts treated “ dilute nitric acid, or other acid, the biacid salts 
2s 7 
sini itsonnne =. smyth | Et Nett Sin eae ea 
so. but the bibromide and bichloride of the base are liquids not 
a A volatile without decomposition, insoluble in water, but soluble in 
cH: geo and ether. ae Re 
Sulphate of tetraethylostibonium + + 8b4 C,H, recede series Sevian ts i gesn 
pee asap hat oF metallic he ert e first dis- 
o.° covered vetal, Cacodyl , the classical in of which 
C.H Sencan tespatte ahaa “ag Sac eran ca owledge of 
cf’ series, but has afforded the clue to the interpestalion of 
ena met wi' er t con- 
Antimonse triethylantiomonite +» by Col many pecans suet with fn other soaloguad mcs es 
spo" g P 
a 
CoH A. Organo-arsenical compounds of the type asf i 
as R 
Antimonic triethyloxyiodide . +. + + Sb CH B, Organo-arsenical compounds of the type . aft 
I 
R 
CyoHyy [f 
Triamylstibine . . « + + + 8b ott C, Organosarsenical compounds of the type . As - 
20**11 "7 
Gretta BR a 
1011 ; 
Antimonic triamylehloride 9. 3 . =, =. BH Croll All arsenical compounds pantie papas F 
ct" Ay types. The following are pera shat pee ay 
Coan A. Organo-arsenical compounds of the type as{h 
Antimonic triamylnitrate . . .- » » 6b CoH Gupeate es 0 1 <; Leeman » anf Hs 
6 ‘3 
aa Ethyliceacody] . . 0. wee » asf Ont 
Pike semartabla Sad ‘we have on yuh 26. Sedletey codyl Itintras R 
existence in series a compound corresponding to cacod, true : 
that such a body has been described under the namne of stibliamyl, but B. Orenoarnnia compounds of the ype And 
subsequent experiments have failed to confirm its existence, ers 9 Oar 
‘3**s 
ergoaotineny compounds tert the mot splat a SR Oxide cfessodyl, - 5 + 6 8 8 asf itt 
R+ i CyHy 
R+ . Chloride ofcacodylk =. ww we «asf ii 
bodies of this form, and of the type Sb 4 are the analogues of ee 
Sil Chloride of cacoplatyl) =. . wl. - asf oped 
ammonia and its derivatives ; for a description of them, woo Onaanto <j 
Bases. Hy 
Se etey, pater, theese of this series requiring notice here are Arsenious dioxymethide . . . . a8 
+ ‘ 
R+ (C,H, 
those of the form Sb et and their derivatives. When the two Arsenious dichlormethide, . . . -asf 
atoms of negativ silicate oxygen, these compounds constitute Trimethylarsine As cout 
0 e ly ‘ . . . ‘ . . 
what may be termed biacid antimony haves, They are formed either : : CyHy 


in — . 
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1 R+ 
Triethylarsine . . . . . . . As; C,H o R+ 
CH. d, Bodies of the form Asi K+ 
R+ 
R R~ 
R 
: CH 
C. Organo-arsenical compounds of the type As+ R CsHy 
R Oxide of tetramethylarsonium . =, =. =. AS C,H 
’ R CH, 
P ; r) 
This group may be conveniently sub-divided into four families, CH, 
: CyHs 
= Todide of tetramethylarsonium . . . . As CH, 
a. Bodies of the form As) H— and thelr derivatives ee 
R- Cy 
B+ Oxide of dimethyl-diethylarsoniam . . =, As) CIT: 
C,H 
3. Bodies of the form As R— and their derivatives. orn” 
R- O,1, 
R- C,H; 
R+ Chloride of tetrethylarsonium . . . « of C,H, 
R+ C,H 
¢. Bodies of the form As) R-+ and their derivatives. a * 
dl C,H, . 
R— C,H, S 
Todide of dimethyl-diamyl-arsonium. . . As C,,H,) 
re 10Hyy 
4. Bodies of the form As‘ R+ and their derivatives, hk 
be The organo-arsenical compounds belonging to the type As | 


contain only positive radicals. They are volatile poisonous liquids, 
insoluble in water, but very soluble in alcohol and shen: possessing an 
insupportable odour. The lower members of the family are spon- 
taneously inflammable, whilst the higher ones also rapidly oxidise in 
air. They unite with — elements with great energy, manifesting 


in their combinations er a uniatomic or a teratomic character, and 
R+ 

‘ R+ R+ 

producing bodies respectively of the forms As4 R+ and As ye 
nf LR 


Thus cacodyl forms with chlorine, chloride of cacodyl and terchloride 
of cacodyl. 
As(CoH;), + Cl = As(C,H5),Cl 
eee ee 
Cacodyl. Chloride of cacodyl, 
As(C,H;), + Cly = As(C,H;),Cl, 
ene ee | 


Cacodyl. Terchloride of cacodyl. 


Phy eacodyl boils at 338° F., and ethylic cacodyl between 365° 
4°, 

Heated to 750°, cacodyl splits up into metallic arsenic, hydride of 
methyl, and olefiant gas. he 


SAs(C,H,), = As, + s°s} + 0,8, 
ee ean aa 
Cacodyl, Hydride of methyl. Olefiant gas. 


Bodies of this can be regenerated from many of their uniatomic 
compounds by reducing agents; thus chloride of cacodyl and metallic 
zine give cacodyl and chloride of zine :— : 


C,H, OH 
asf oi + m= as{ oe 4+ mn 
SE 
Chloride of eacodyl. sai 
R 
Orgvamene compounds of the type Ar] aro of thn 
forms, namely— 
(at R+ {x - 
As; R+ As; R+ As/ R= 
R- R- 
SS r poet oe ee ac ciao ig A aid ec 
of ammonia, but li corresponding antimony com- 
pounds, in fave the po 


addition to their alkaloid functions they have the power of 
combining with two negative atoms, forming bodies of the subtype 


As< R+ 
R= 
a 


Thus triethylarsine combines with oxygen to form arsenic dioxy- 
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The lower members of this type possess this power to such an 

extent as to render them spontaneo' inflammable in air. 
Compounds belonging to the second of the above sub-types are pro- 

duced by the direct combinations of the cacodyles with ive 


elements, the oxides are bases of comparatively feeble power, slowly 


com with two additional equivalents of oxygen to form acids, 
Thus o: of cacodyl by exposure to air slowly passes into cacodylic 
acid :-— Pant? 
C,H, 
C,H, C,H, 
asf ot + 0, = Aslo 
o 0 
—— 9 
Oxide of cacodyl. ue 
Cacodylic acid, 


The chlorine, bromine, and iodine compounds of this type are 
volatile neutral bodies, which may be regarded as the haloid salts of 
cacodyl. Heated in contact with bichloride of platinum, the chloride 
of eacodyl presents an ca | reaction; two equivalents of 


arenes in the cacodyl become replaced by a biatomic molecule of 
platinum, producing chloride of cacoplatyl :-— 


C,H C,H, 
As{ C,H, + PtCl = As{C,Pt'H + 2HCl 
cl 1 
a eet heap aaeted 
Chloride of cacody), Chloride of cacoplatyl, 


Cacoplatyl forms a series of compounds analogous to those of 
cacodyl. 

The only compounds of the third form yet known belong to the 
methylic group. Arsenious dioxymethide is a a eae body of a 
neutral character, soluble in water, alcohol, and ether ; unchanged 
exposure to air, but transformed by distillation with hydrate of po' 
into arsenious acid and oxide of cacodyl. 


C.Hs 
2A8; 0 = 
0 


C,Hy 
AsO; + As{ C,H, 
Oo 


Hydrochloric acid converts it into arsenious dichlormethide 


C,H; C,H, Ba 
aslo.” + 2HCl = Asli + Flo, 
° cl 
MV 
Arsenious dioxymethide. Arsenious dichlormethide. 


Hydrobromic and hydriodic acids produce a perfectly analogous 
change, whilst sulphuretted hydrogen transforms it into arsenious 
disulphomethide. The chlorine compound can also be formed by 
heating arsenic trichlormethide to 122° F, 


As(C,H;),Cl, = As(CyH)Cly + C,H,¢cl 
eo —___ -e—_ Me 
Arsenic trichlormethide,  Arsenious dichlor. Chloride of methyl. 

methide, 


The chlorine, bromine, and iodine compounds are neutral bodies of 
considerable stability ; the two former are liquid, the latter solid and 
crystalline, By the action of chlorine or oxidising agents, they are 


: ee 
transformed into bodies of the form As) R— 
R-— 
R— 
fa 
Sub-type As ie has only yet been explored in the methylic 
Rus 
group. The oxygen compound constitutes anhydrous monomethyl- 
arsenic acid, a direct derivative from arsenious diceymothide P 
C,H. 
C,H, aie 
As ° + %4g0 = As ° +. Dag 
heaped 7) 
Arsenjous dioxymethide. je 
Monomethylarsenic acid, 


This acid is bibasic, forming stable and well-defined ble 
salts, the formule of which are represented by the general expression 
C,H, 
re) 

° 


MO, 
MO, 


As 


The chlorine compound is exceedingly unstable; it may however be 


formed at 14° F., but is transformed at 32° into arsenious chloride and 


chloride of methyl. 
‘ Cais 
C,H 
“|S = ae 8) 
ca bec gn : 
A , Chloride of methyl. 
Arsenic tetrachlormethide, 
Arsenic dioxydichlormethide is a somewhat more stable body formed 
by the direct union of chlorine with arsenious dioxymethide ; - ; 
C,Hy 
C,H, ° 
Aso +. C, = AsO 
i) cl 
_——S~ cl 
Arsenious dioxymethide, RY Y 
Arsenic dioxydichlormethide, 
Nevertheless even this compound readily decomposes with the evolu- 
tion of chloride of — 
+ 


R+ 
In sub-type As ae the oxygen compounds are feeble monobasic 


RS - 

acids, of which cacodylic acid may be pigeiet as the representative. 
+ 

They are derived from the bodies As 6g by direct oxidation, as 


already described. Cacodylic acid is remarkable for its pom 
nitric acid nor a mixture of sulphuric and ch 


neither fuming 
acids attack it even at the boiling it, and it may be heated to 
390° F, without alteration. Although it is soluble in water, brian 


transforms it into cacodyl : 7 
2(As(CpHs),03) + $(PO;) = 2As(C,H;), + 38P0, 
eee anyone na 

Cacodylic acid. Cacodyl, 

Zine also produces the same result. 

The cacodylates have the formula 
As(C.H,).0, MO. 


Sulphocacodylic acid has not yet been isolated, but its salts 
the same relation to those of cacodylic acid as salts of sulphur 
generally bear to those of oxyacids. Their formula is 


As(C,H,) 953, MS. 


ul 


R+ 
R+ 

Sub-type As oe: has hitherto been very little explored: so far as 
B- A 


it is known, however, its members bear so close a resemblance to their 
analogues in the antimony series as to require no further notice. 


Tellurium Series, The close relations of tellurium to sulphur and = 


selenium place the organometallic bodies of this series in the same posi- 
tion with regard to the sulphides and selenides of the alcohol Mi 
as the antimony and arsenic series stand in relation to the correspond- 
ing compounds of phosphorus and nitrogen, 3 


The following are the chief known compounds : 
Tellurium-methyl . 4 0. wea Tey Pe 
CoH, “ 
Tellurous dimethoxide . . ,. , Moy) Colts 
Oo} 
C,H, 
Tellurous methoxychloride . . .  Tegy Cella 
a 
Tellurtumethyl » 4 4 ews a Tey ont 
C,H, 
Tellurous diethoxide =. . . .  . Teg} Calls 
° 
o,H, 
Tellurous diethochloride . . , , , Mey Cells 
a 
Telluriumamyl =. =» «4 «Te, { Gem t 


The compounds of the alcohol radicals with tellurium are volatile ' 


4 ee ee ieee oe 
ae 
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liquids of most unbearable odour. They readily oxidise in contact 
with air, forming the respective oxides. Telluriumamyl has not yet 
been obtained in a state of purity. - 

The oxides of these bodies are powerful bases, expelling ammonia 
from its salts and attracting carbonic acid from the air. They form 
salts of considerable stability, which, together with the oxides them- 
vs ted hens the original organo-tellurium compounds when treated 
with sulphurous acid ; thus, : 


Cus 
=f + 8,0, = Te {Cnt + 8:0. 
o 


—— Telluriumethyl. 
Tellurous ethoxide. 
Constitution OF ORGANOMETALLIC BoptEs. 
asp: mag rautaaar bodies are supposed to be constructed upon the 
types of the inorganic chlorides, ae oxides, &c., of the respective 
metals which they contain, the ine, oxygen, sulphur, &c., being 
soghort in equivalent proportion, and step by step by the alcohol 
A reference to formule of organo-potassium, sodium, 
magnesium, zinc, and cadmium compounds given above, shows that 
they are all formed upon the models of the protochlorides of these 
metals : ‘ 


um. {Gt 
__ The organo-aluminium compounds are formed upon the model of 
the sesquichloride of that metal : 


fa 

Al, { Cl 

{ : a 

{ tee ree ere ae oe ne Sieeneg: Supeetented try the tires 
: a | ct 
so { Gi es} sn} Ct 


Co) 
cl oO 
nif i) 0 
cl o 
° 
The lead compounds are constructed upon two of the oxides of this 
metal = ; 
mf 9 Pbs) 9 
° ‘lo 
The mercury series have for their mould the bichloride of mercury : 
as {G 


The antimony series are formed upon the following inorganic com- 
pounds of that metal, ia 


{a 

Sb; Cl Sb < Cl 
cl 

In like manner organo-arsenical compounds are constructed after the 
following types : 


- a 
asf § As} cl he 
cl 


ecooeco 


_ Finally, organic compounds containing tellurium are derived from 


oO 
m(Z m3 
0 
‘ethostibylic acid (Sb(C, ) cde f tristhylotibing 
, or 0! ine 
), but further ‘has invariabl ated 


s of such formule and the conformity of 5 igen bp 
inorganic types. Indeed this law may now be regarded as 
established, as to be applicable to the control of the formule 
organometallic bodies, From this point of view it is in- 
watch the effect of the substitution of chlorous or negative 
; or positive radicals in metallic compounds. Such a sub- 
1 affords striking evidence of the ence of the chemical 
character of a compound upon that of i ividual constituents; a 


phenomenon which is strikingly seen in the case of highly polyatomic 
metals, such as arsenic and antimony. Thus tribasic arsenic acid, by 
the substitution of an equivalent of methyl for oxygen, yields the 
bibasic monomethyl-arsenic acid, a well defined acid of considerable 

, though inferior in chlorous power to arsenic acid. The like 
substitution of a second equivalent of methyl for oxygen reduces the 
chlorous character of the body to the comparatively feeble condition in 
which we find it in cacodylie acid, which is incapable of forming an 
ammonia salt.- A similar substitution for the third time overpowers 
the chlorous character of the compound altogether, and we now have a 
feeble biacid base—the arsenic dioxymethide; which again, by the 
exchange of a fourth atom of oxygen for methyl, is transformed into 
the oxide of tetramethylarsonium, a base of such energy as to be 
comparable with the caustic alkalies themselves. . 

The history of the organometallic bodies teaches forcibly a doctrine 
which affects all chemical compounds, and which may be called the 
doctrine of atomic saturation ; each element is capable of combining 
with a certain limited number of atoms, and this number can never be 
exceeded, although the energy of its affinities may have been increased 
by combination up to this point. Thus zinc attains its atomic satura- 
tion by uniting with only one atom of another body, in other words, 
it is uniatomic; consequently, the zinc compounds of the alcohol 
radicals, notwithstanding their intense affinities, are incapable of com- 
bination. The action of chlorous elements upon them is one of 
substitution, not of combination. Polyatomic metals exhibit the same 
phenomenon : a double atom of tin cannot combine with more than 4 
atoms ; a single atom of arsenic or antimony with more than 5 atoms 
of other bodies. But in the combinations of polyatomic metals, we 
frequently notice from the lowest to the saturated compound one or 
more intermediate points of exalted stability; thus, antimony has a 
teratomic stage of comparative stability ; nitrogen, phosphorus, and 
arsenic, whilst exhibiting a similar teratomic stage, have also a biatomic 
one, though of greatly inferior stability ; whilst the existence of pro- 
toxide of nitrogen, and especially the recent: researches of Mr. Griess 
render it more than probable that nitrogen has a third and uniatomic 
stage. In bodies ing at least one stage of stability below 
saturation, and in which all the atoms united with the polyatomic 
element are of the same kind, the stage of maximum stability is v 
rarely that of saturation. Thus in nit , arsenic, and bismu' 
compounds of the kind just mentioned, the stage of maximum stability 
is decidedly the teratomic one; in antimonial compounds of a similar 
nature, the teratomic is also, though less decidedly, the stage of 
maximum stability ; whilst in phosphorous compounds, the points of 
maximum stability and saturation generally coincide. When, however, 
the atoms united with the polyatomic element are not of the same kind, 
then the stage of maximum stability usually coincides with that of 
saturation. Thus the binoxide or bichloride of triethylarsine, or 
triethylstibine, are more stable than triethylarsine or triethylstibine 
themselves ; but this pentatomic stability rauken its climax in arsonium, 
stibonium, and phosphonium com ds, as it does also in the corres- 
ponding compounds of nitrogen, although the latter element exhibits a 
much stronger tendency towards universal teratomic stability than its 
chemical associates. 

In polyatomic organometallic bodies it is remarkable that, with few 
exceptions, the positive hydrocarbons hold their pesition much more 
tenaciously than the associated negative constituents; and we thus 
frequently find the former accompanying the metal through a vast 
number of compounds; hence the group formed by the metal and 
positive hydrocarbons has come to be regarded as a compound radical : 
thus cacodyl is conceived to be the radical of the whole series of 
cacodyl compounds; but however great may be the convenience of 
this mode of viewing organometallic compounds, and the same mode 
has notoriously been extended to nearly 
be forgotten that it is a purely artificial distinction which has no real 
existence, either in the case of organometallic bodies, or in that of 
organic bodies in general. A close examination of the habits of the 
so-called organometallic radicals clearly shows that their atomic power 
depends upon their position with regard to the stages of stability and 
maximum saturation ; thus they are uniatomic when the number of 
positive groups is one less than that required to reach either the 
maximum saturation of the metal, or a lower stage of stability. 
Cacodyl and tetramethylarsonium, for instance, are uniatomic radicals, 
because they are respectively one atom short of the stage of stability 
and of maximum saturation :— 


Uniatomic Stage of Uniatomie Stage of maximum 
stage. stability, stage. saturation. 
sf C,H, C,H, C,H, | (CH, 
C,H, As{ C,H, As C,Hy C,H, 
cl C,H, As< C,H, 
Cacodyl. UH C,H, C,H, 
Chloride of cl 
cacodyl. Tetramethyl.~ 


us 
Chloride of 
tetramethylarsonium, 


arsonium, 


It is obvious, that under favourable circumstances, a compound 
radical, the number of whose positive atoms is below that of a stage of 
stability, can have a double atomic character. Thus cacodyl is some- 


organic bodies, it must not . 


“1577 = 


| 


re 
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times uniatomic, as in oxide of cacodyl, and sometimes teratomic, as in A the predicate may in like manner be qualified or limited ; 
. parts “he writes. lpiter,” “hn swritee letters’ eameneeaet 


cacodylic acid (As(C,H,)O,), » arseniomonomethyl (AsC,H,) is 
histone in arsenious pr and quadratomic in monomiethyl- 
arsenic acid. 

ORGANON. [In the article Loaro we have explained our reasons 
for allowing this article, from the pen of the editor of the ‘ Penny 
Cyclopedia,’ to remain without any attempt to bring it into connection 
with the new matter of the present work. To it is added the article 
from the first Supplement to the ‘ Penny Cyclopmdia.’] 

It is not possible to give a definition of any science which shall 
con its full import, and cularly to a person who does not 
cleanly katan Wibot it is, difficulty will be experienced by any 


one who = to give a definition of Logic. Without then 
attempting a ition, or admitting the completeness or correctness 
of tion hitherto given, it may be sufficient, for the purpose of 


showing what that matter is about which we are discoursing, to say 
that logic is conversant about the formal laws of thought, and that it 
is not conversant about the matter which is subjected to such laws, 
This thing, whatever it may be, about which logic is conversant, is 
to us, and is considered by us generally under the form of 
Whatever are the operations of the mind which are 
involved or contained in the exercise of thought, those operations may 
be generally expressed by language. It is assumed here, that by what- 
ever names we desi the relation of the various consecutive and. 
connected trains of ideas which pass through the mind, this relation is 
in all minds essentially the same, When two persons then possess a 
common , one of them can express in this language, with a 
certain — of accuracy, the various consecutive and connected 
trains of which have passed through his mind, with respect to 
any matter or matters. Another person, who, to use the common 
expression, understands this , can, through this medium, com- 
municate with the other person's mind; and if the expression of such 
ideas has been accurately made according to the form of the " 
and if they are properly interpreted, the person who hears or reads 
what the other has written or said, may in his own mind perceive the 
same various consecutive and connected trains of ideas which the 
writer or speaker has experienced, If language can effect this, it 
follows that the mental operations or processes in the two individuals 
are connected and enltalinhed by virtue of their both being conform- 
able to the same general laws. It is, however, the laws of thought 
about which logic is conversant, and with language no further than as 
being the form of expression in which the thoughts of others are made 


known to us, and by which we are enabled to compare those thoughts | th 


with our own. 

Under the article Lanavacr it has been stated in a general way 
what language is; but mainly as to the materials of which it is com- 
posed. It remains now to consider its form, 

What is called a sentence comprehends in its simplest form a subject 
and a predicate, with something by which a tion between the 
subject and the predicate is “Men die” is a sentence, in 
which “men” is the subject, of which “dying” or “death” is pre- 
dicated, that is, in this sentence a judgment is expressed. The sentence 
indicates that two notions are present to the mind, “ men” and “ death,” 
What the relation is which the mind really contemplates between 
these two things, and how it is possible for the mind to contemplate 
this or any other relation between two things, belongs not to the 
present inquiry, nor to the province of logic. It will be sufficient to 
observe, thas tiie judgment ne relation does not express or mean, as 
some writers say, any agreement or disagreement een the two 
notions, or that one of them belongs or does not belong to the other ; 
nor is it the rison in the mind of these two notions, at least, 
logically considered, it is not the comparison in the mind of the two 
notions as to the matter of them. 

The sentence “men die” may also be — thus,—“ men are 
mortal;” where mortal is the predicate. @ grammatical relation 
between “men” and “mortal,” which is the symbolic representation 
of that conceived by the mind, is expressed in our language by the 
substantive verb “are,” which is accordingly, in such sentences as this, 
called the copula. In some , a8 the Latin and Greek, which 
are rich in terminations, the relation between “men” and “ mortal ” 
is also expressed by a termination attached to the word “ mortal,” in 
addition to the copula, as “ homines sunt mortales ;” and sometimes 
the copula est is omitted. When there is not a copula, either in the 
form of the verb “to be” or in some other verb of equivalent meaning, 
the copula is either expressed solely by the order of the words, whic 
is the case with those which, like the English, have fow ter- 
tminations, or the copula is expressed by a verbal termination which 
has a certain relation of fitness to the nominal termination, as in Latin 
and Greek, and in some cases by the order of the words also, as 
“homines moriuntur.” The copula in itself has no meaning ; its office 
is to indicate that the subject and the predicate of the sentence are 
contemplated at once, and each in some relation to the other, in that 
operation of the mind of which the words “men are mortal” is the 
visible or sensuous sign. But the subject itself may be qualified by an 
attribute, or the generality of the subject (which according to the 
common interpretation of is understood when it is not 
limited) be restricted or confined by the use of appropriate words, 
as, “dying men are prophetic,” or “some dying men are prophetic.” 


Thus every sentence, however complicated it may appear, is reducible 
to the form of subject, predicate, and copula, “A tall man on horse- 
back in complete armour was seen crossing a and rapid river on a 
winter's day,” and other sentences of the kind with which ordi 


of narrative abound, may all be reduced to a simple form. It is true 


stances other things are affirmed or denied, or commanded or forbidden 
or when things are stated, affirmatively or negatively, with a 
many exceptions and limitations. A perusal of a modern act of 
parliament will show that this is so, 

Sometimes there may appear to be, and in fact may be, a diffi 


to the 
doctrine of propositions ; but so much may be here said, that so far as 
0 


language is merely the 


exponent, forbid us to contemplate a subject in a greater extent than 
its predicate. The sentence “I hope to succeed” is thus reduced 
(Whately’s ‘ Logic,’ p. 59) :— 
sub, pred, 
cee;7 a 
Tosucceed is what I hope; 


which is the same thing as “success is my hope;” and the remark 
made “ that an infinitive (which the author has already defined to be a 
noun substantive) is never the predicate, except when another infinitive 
is the subject.” But we may just as well express the proposition - 


us :— 
sub, pred. 
(oman, Porth, 
What Ihope is to succeed; 


that is “my hope is success.” Now as both “hope ” and “success” 
are genéral terms, that is, are words capable of being applied 
to an infinity of particular things ; and as neither hope nor success are 
conceived by the mind in any relation of subordination to one another, 
as that either of containing or contained, or of species and us 
(Gxnvs], it is indifferent whether we use the phrase my hope (eub.) is 
hope (pred.). But this sentence, 
reduced thus :— 


pred, 
cao, 
I hope to succeed ; 


where “ hope of success” is that which the subject, ego, predicates of 
itself, that is, these words indicate a mental operation in which the 
subject (it matters not whether contemplating itself or contemplated 
by another) is viewed (logically) simply as within certain limits of 
predication. 

Every simple sentence which is intelligible is reducible to the form 
A is or is not B; but it should be observed that the former sentence 
has two meanings, as already observed. It may mean either that a is 
contained in 8, or that A is coextensive with B, where a is the a 
and B the predicate, and is the copula. It is important to bear in mi 
this double meaning of the sentence “4 isn.” If it should be said 
that “ is B” may also mean “a contains B,” we can then say that B 
is contained in A; and so we are where we were before. In 
language the ambiguity of the form 4 is B is sometimes removed by 
words of limitation, as “all,” “ every,” “some 3” but frequently there 
are no such words used, and the consequence is ambiguity. 

The sentence “ a is not B” may mean either that a is not co-exten- 


success (pred.), or success (sub.) is m 
we conceive, would by most people 


sub, 


sive with B, or that no part of « is contained in B, or that some of 
A is not contained in B; but this amb also is generally avoided 
in common speech by the use of words of Ii tation, or by at 

the negative to the i te It is obvious that negative ons 
are subject to more am i ve 


ity than affirmative propositions, 
tions have given logiclona Pedi 
only obtain a clear notion of their import by a tacit reference to 


the 


ing; by the very supposition of its being negeire it excludes 
eans of such we 


m 
who seem to have a logig 
of their own) called such a sentence as “ Pleasure is not good” 
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an affirmative sentence also: their reasons for this are stated, 
ie) somewhat obscurely, by Apuleius. (‘ Philosophy of Plato,’ 
ib. iii, 

Simple sentences are generally combined in written or spoken dis- 
course in such a manner that the whole meaning of the speaker 
cannot be reached, except by considering two or more sentences 
together. Sentences may be so combined, either in the way of 
co-ordination or sub-ordination, but this distinction, which is made 
_ by Dr. Becker in his excellent German grammar, though it is 
_ applicable to some extent to all languages, is perhaps more par- 
| ticularly applicable to the German language than to our own. Two 
| sentences are combined by way of co-ordination when they are 
| eonnected by such a conjunction as and, as “he eats and drinks,” 
i where we have two distinct sentences, each of which contains 
4 er eet we ee, ee 
of what is said of the subject “he,” without contemplating the 
_ two sentences together. The conjunction “ but” is also often used to 
| unite co-ordinate sentences, as “ he speaks German, but not fluently,” 

where the sentence beginning with “ but .” limits the generality of 
|___ the former assertion ; and the whole sentence does not differ in mean- 
f ing from “he speaks German, and he speaks German not fluently.” 
| Subordinate sentences are connected with the principal sentence in a 
| __ great variety of ways, among which the union by means of the pronouns 
| __ and words of pronominal origin is perhaps the most frequent: as, “I 
4 do not know when he will come ;” “he lives luxuriously, while others 
| __ are starving.” i 
i In both cases, both the combination of co-ordinate sentences and 
the combination of subordinate with a principal sentence, certain 
words are used, which are generally distinguished from other words 
_ which connect sentences, by the name of causal ; such are in English, 
for,” “therefore,” “then,” and “since” (not as words indicating 
time}, * because,” and some others, All languages have words which 
in meaning to these words. Now it is the combination of 


enunciated 
connected, 
___ give by written discourse to mere narrative, there is gen a kind 
_ of coherence or sequence in the bare facts of narration, which, when 


But when discourse is not limited to bare narration of facts, it 
assumes a form which still more interests the hearer or reader, and 

_ keeps his intellectual powers in constant exercise, Here the discourse 
does not barely communicate something from the writer to the reader : 
it does more; it is constantly ing itself to those faculties of the 
which the reader and the writer have in common, and it is con- 


, if we say of a certain man—“ he is not liked, because he is pre- 

” two things are affirmed ; first, that a “certain man is not 
second, “that he is presumptuous,” But by the use of the 
v because,” the writer means to affirm something more than the 
truth of the two itions; for we may suppose it possible to 
tions of a man without considering the propositions 


” 
” 2 
La 


being liked,” which connection or relation must exist in the mind of 
all other persons as well as in his own, or it cannot be understood. 
_ Now, what is that connection which he and all mankind, and a large 
‘part of mankind unconsciously, contemplate when this compound 
| Sentence is enunciated? The subject of the whole sentence is some 
5 yen person or individual who is said “ not to be liked,” a proposition 
, , Si igible. He is said “to be presumptuous,” which is 
j . 


it 
‘universal judgment of mankind attaches the notion of dislike ; some- 
; - thing whe fellow dislike; something without which there 
Bt dislike, but with which there must be dislike ; that is, must be 

. \is sense ; the does not know the individual spoken of, and 
not that he is disliked till he is told so; but he 

of that individual, namely, his ar ay and he 
dislikes a presumptuous individual. He therefore 
and he admits that statement which is intro- 
because” as a reason (to use the common expres- 
disliked. He haa in fact assented to the universal 
us man is disliked;” he has already 

a general rule that all presumptuous 
virtue of himself and the writer 


certain man was “that he was presumptuous;” and he might add to 
the sentence, and “ therefore I conclude that he is disliked.” If the 
reader or hearer assented to the conclusion introduced by the word 
“therefore,” he would assent to the following mode of stating what he 
had heard :— 

1, All presumptuous persons are disliked. 

2. This man is a presumptuous person ; 

8. Therefore he is disliked ; 
which is called a syllogism, and is one of the most common forms of a 
syllogism, in which the first part, or major premiss, is not expressed, 
The greatest part of written and spoken discourse is either in this form 
or ol that of a consecutive series of syllogisms, called, by logicians, 
sori 

The first two propositions are generally called the premises, and the 
third is called the conclusion; and in such a syllogism everything 
which is called a conclusion is deduced, or considered as deduced, from 
two other propositions, one of which, as already observed, is commonly 
suppressed, but is referred to by such a word as “ because,” “ there- 
fore,” &c. It is, however, very clear that nothing is proved even by a 
syllogism. In the common form of language something is affirmed 
particularly as a fact, and something is said in the way of a conclusion. 
The mind perceives no reason why this conclusion is made in the par- 
ticular instance, more than it should be in any other given instance of 
the same kind. But while something is in form concluded particularly, 
something is by implication affirmed universally. A person not accus- 
tomed to analyse his own thoughts may not always be able to discover 
what is that universal affirmation which contains the particular con- 
clusion; but if the argument, as it is generally termed, be expressed 
in the complete form of a syllogism, he at once perceives what 
universal proposition must be admitted or proved, in order that the 
particular one shall be true; if he has already given his assent to the 
proposition as stated, without a clear conception of the extent of the 
admission which he will be considered to have made, he is enabled by 
means of the syllogistic form to examine more clearly that mental 
operation which to him was before confused. The conclusion of the 
syllogism proves nothing; as an inference or illation it necessarily 
follows from the premises, that is, the mind cannot conceive it other- 
wise ; and in this operation it is subjected to laws of thought which 
are irresistible. When the truth of the premises is ascertained or 
admitted (which, for the purpose of argumentation, is the same thing) 
the conclusion, which before was logically correct, now becomes also 
true. All discourse of the kind called argumentative, indeed all dis- 


- course so far as it contains inferences, may be reduced to the form of a 


series of syllogisms, from which it will appear what universal affirma- 
tions or negations are implicitly contained in the discourse, It will 
also show what universal affirmations or negations are used as a means 
of attaining to other affirmations or negations which are not true 
unless the first are true, and which when attained become the premises 
of other conclusions. Discourse of the argumentative kind has for its 
object to establish particular things, or things which are comprehended 
within other things. Particular things, so far as they are the object 
of sensuous perceptions, are directly established by evidence, as for 
instance, the qualities of any material object; but there are man 
things which are not susceptible of this kind of evidence, and of whi 
there is no evidence but the universal consent of mankind. In an 
argumentative discourse therefore the writer who has particular things 
to prove, alleges, expressly or by implication, universal truths, and he 
affirms, either expressly or by the implication of language, that the 
particular things are contained within the universal. If the reader 
assent to the universal truths, and also admit that the particular things 
are contained therein, the writer accomplishes his purpose, and his 
demonstration is complete. He is said to have deduced something, or 
to have made a deduction. If |all written or spoken discourse were in 
the form of perfect syllogisms, there could be little confusion or dis- 
pute about what is called the premises and the conclusion, for the 
whole matter would be so placed before the reader, that he would 
always perceive the general proposition within which it is affirmed 
that the particular is included. It is then the general condition of 
every syllogism imperfectly expressed, that when we are speaking of 
what we call one thing, we are in effect speaking of many things: for 
that which is asserted of one can equally be asserted of all things of 
the kind, and it is not possible to conceive it true of one without 
conceiving it true of all. 

Some writers have observed that the causal conjunctions are 
employed to denote respectively cause and effect, as well as premiss 
and conclusion ; as in the following examples :—“This ground is rich 
because the trees on it are flourishing ;” or, “ the trees are flourishing, 
and therefore the soil must be rich;” where the conjunctions because 
and therefore are considered to be used to denote the connection of pre- 
miss and conclusion. Butin the following sentences, “ the trees flourish 
because the ground is rich ;” or “the ground is rich, and therefore the 
trees flourish ;” the same conjunctions, it is said, are used to denote 
the connection of cause and effect; and it is added that in the latter 
case “the luxuriance of the trees, being evident to the eye, would 
hardly need to be proved, but might. need to be accounted for ;” 
and as to the former case, it is remarked, “that the luxuriance of 
the trees is not the cause of the soil’s fertility, but only the cause of 


my k , ing it.” 
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Now in the expression, “the trees are flourishing, and therefore the 
soil must be rich” (if for must be we write iz, which ought to be done), 
it may be meant to affirm, either that the trees are flourishing, and 
that the quality of the soil is unknown; or it may be meant that the 
trees are flourishing, and that the soil also is rich. In the former case 
the richness of the soil is concluded, according to the common expres- 
sion, from the suppressed of the invariable coincidence of 
flourishing trees and rich soil, and as the world knows or says (which 
for the present purpose is the same thing) that a rich soil is necessary 
in order that trees may flourish, the richness of the soil is in fact, 

ing to the common notion of cause and effect, here also con- 
sidered to be the cause of the luxuriance of the trees, if we look to the 
matter of the syllogism. In the latter case, if both things are affirmed, 
both that the trees flourish and that the soil is rich, the same thing is 
affirmed as in the sentence, “ the ground is rich and therefore the trees 
flourish ;” and in both these cases, when the two propositions are con- 
sidered as affirmations, not connected in the way of conclusion, 
nothing more is effected by the word therefore than to suggest 
the notion of the invariable coincidence of flourishing trees and rich 
soil. 

The Conclusion of the “ ground being rich because the trees on it 
are flourishing” (the richness of the ee in question not being known 
otherwise than by the trees) cannot be made from the premiss, 
“ wherever trees flourish, there the ground is rich,” Now though it 
may be true that ‘ wherever trees flourish, there the ground is rich,” 
it may not be true that “wherever the ground is rich, there trees 
flourish,” for the ground may be rich, and covered with water in which 
trees will not flourish. But if we affirm that “the trees flourish 
because the ground is rich,” we affirm both “that the trees flourish” 
and “that the ground is rich,” which again is nothing more than 
affirming by implication that “ wherever trees flourish, there the 
ground is rich,” leaving it, as before, possible that there may be rich 
ground where trees do not (for some reason or other) flourish. 

Now it is said that in the former case, where a Conclusion is made, 
the luxuriance of the trees is considered to be the cause of my knowi 
the fertility of the soil ; that is, in the conclusion, “ the ground is ri 
because the trees on it are flourishing ;” “the ground is rich” is my 
(concluded) knowledge, and because is there used to express cause 
and effect, as between “flourishing trees” and “my knowledge.” In 
the latter case, where both propositions are affirmative, but neither of 
them in the way of conclusion, it is said that the luxuriance of the 
trees does not require proof, but requires to be accounted for; that is, 
richness of soil and luxuriance are here considered in the relation of 
cause and effect. According to this, a relation of cause and effect, 
though not of the same cause and effect, is indicated in both cases by 
the word because: and in the former case the richness of the soil is 
considered to be proved also. 

This is rather perplexing, but perhaps the perplexity may be got rid 
of thus :—“ The ground is rich because the trees on it are flourishing,” 
is necessarily true, if it is also true that “wherever trees flourish, there 
the ground is rich ;” but this general proposition must be proved in 
some way or assumed, in order that the logical conclusion may also be 
a true conclusion. “The trees flourish, because the ground is rich :” 
here both facts are proved or assumed (which for the present purpose 
is the same thing), and it is also affirmed by implication that 
* wherever trees flourish, there the ground is rich.” The difference 
between the two sentences then is this:—the former affirms that a 

icular soil is rich, if soil is always rich under similar cireum- 
stances; and the reduction of the expression to the complete syllogis- 
tic form shows us what must be proved or assumed in order that the 
conclusion shall be true in this particular case. The latter affirms the 

particular thing to be true, which in the former is only true upon a 
certain condition ; and it also affirms by implication the truth of this 
certain condition. The former is a syllogism, because that which is 
gaid of the whole may be said of a part. The latter is nothing more 
than the implicit statement of a general proposition contained in the 
explicit statement of a particular instance : it is no logical inference ; 
it is no logical induction; it is simply a statement of a thing being 
true in a certain case, with an implicit assertion that the same thing 
is true in all similar cases; in other words, the form of language 
implicitly contains the affirmation of a general proposition, which 
can only be the result of an induction in the non-logical sense of that 
term. 


The difference between logical Deduction and Induction is explained 
in the article Ixpuction. But it will not be out of place to say a few 
words on the subject here. In the Deductive Syllogism, we proceed 
from the whole to its parts, from the thing containing to the things or 
some of the things contained; and this is true notwithstanding it is 
not so expressed in the common form of For the particular 
conclusion, as already observed, is the thing which in ordinary 
is said to be proved; but there is no demonstrative evidence to the 
mind, except it is shown that the particular conclusion is contained in 
a general proposition, The deductive syllogism as already explained 
shows what general ok rey is, and this general proposition is 
assumed to be true, or is wn to be true in some other way (by 
induction, properly so called, for instance) than by means of the 
syllogism. But there is another mode of operation by which the mind 
can proceed from particulars to generals; but this, which may be 


called the Inductive Syllogism, is no syllogism, that is, no necessary 
conclusion, unless al/ the particulars sirtadeatenieas or assumed to 
enumerated ; and in this consists the difference between the Inductive 
Syllogism and Induction, or what is sometimes, but, we think, not 
with strict propriety, called Inductive Reasoning, which however is no 
) ion of reason, but one of the understanding only; or, to prevent 
putes about terms, it is not the same mental process as that of 
the Logical Induction, for its conclusion is not necessary, This Induc- 
tion then, which leads us from the observation of one or more like 
facts to make a general assertion which will comprehend like facts not 
observed, is a material illation of quite a different character {from the 
other. This has sometimes been absurdly considered as a 
peculiar discovery of modern times, though it must have 
practised by the first man who ever made use of his eyes, 
process of investigating and collecting facts which are among the 
phenomena of the material world, has been greatly improved in 
modern times. ‘ 5s 
That syllogistic form which is properly called Inductive (éraywyh) 
is explained, though very briefly, by Aristotle (Analyt. Prior., ii. 28; 
Topic., i, 12), and is not confounded by him with the material induction 
of a general law or rule from the examination of a number of particular 
cases of a like kind.* : 
If we wish to prove syllogistically the mortality of a given individual 
John, we say— 
All men are mortal ; 
John is a man; 
Therefore John is mortal, = 


Rfid this pes! is ners because “ John” is contained in 
“all men.” But suppose we wish to prove our primary proposi : 
that “all men are mortal,” what is the 3 that we must ‘llowt 
We may affirm mortality of all men who have died, but we cannot 
affirm it of all who are living and who shall live, for that is the thing 
to be proved. This is a case in which there can be no logical, that 
Dr. Whatel nn a) “that in the process of 

r. ly says (p. t in the 0! i 
which we deduce from our observation of certain known precip P : 
ence with res; to unknown ones, we are 
Barbara with the major premiss suppressed ; 
stantially the same, as it asserts ‘ longs 
individual or individuals we have examined, belongs to the whole class 
under which they come.’ ” 

And he further says that induction, “so far forth as it is an aryu- 
ment (which has previously, in the same work (p, 55), been defined to 
be a ‘syllogism when regularly expressed’), may of course be stated 
pba exten but-so far forth as it is a process of inquiry to-obtain 

premises of that argument, it is of course out of the province of 
logic.” But a a a soe will be equally good (p. 14) if we substitute 
press’ f symbols for the terms, without any regard to the things 
signified by them ; and (p. 23) “ every conclusion is deduced from two 
other propositions or premises.” This so-called induction then, stated 
syllogistically, turns out to be nothing different from a proper syllo- 


gism : if the premises are true, the conclusion is necessarilytrue. The 


syllogism then has done nothing, and it leaves the process of 
precisely where it was before the induction was put into this sae 
syllogistic form. 


This mistake requires a few more words, as it has been declared to 5 


be “a just, and, so far as we are aware, an original remark; and its 
eC are extremely important.” (Westminster Review, No. 17, — 
p- % 


The deducing an inference from facts investigated and collected is 


said to be an argumentative process, and, like other arguments (that is, 
syllogisms), capable of being syllogistically expressed. If it is a syllo- — 
tic process, it is undoubtedly susceptible of the eh i. 
orm. Now this so-called inference is the making a universal 
tion founded on a number of particulars; and if it is a syllogism, the 
universal affirmation is the conclusion; and if it is a syllogism, the 
conclusion is ni . The conclusion is by the supposition a con- 
clusion from certain known things as to other unknown things; and 
the universal conclusion is, that something is true of the unknown — 


things which is known to be true of the known ones; in other words, 


that this som is true both of the known and the unknown 
things. Now in order to attain this syllogistic conclusion, it is said 
that we employ a syllogism, in which the major premiss is of this 


form: everything which is true of the known is true of the unknown, 


or hte aie which is true of the known is true of the known and the 
unknown. 2 

To take Dr. Whately’s own example :— from an examination of 
the history of several tyrannies, and finding that each of them was of 
short duration, we conclude that the same is likely to be the case with 
all tyrannies.” And it is said that in such syllogisms as these, we 
assume “ that whatever belongs to the individual or individuals that we 
are examining belongs to the class under which - come.” Now 
this universal affirmation is a proposition to be some way or 
other, If it be assumed, it is the major of a deductive syllogism, and 
the conclusion is logically necessary, and also true, if the major is true, — 


* Exaywyh pry obv dori, nal be éxaywyis ovdAoyiopds, 7d Bd Tod 
érépov Odrepov Expov TE phowy ovd\royloarBe1 iG 
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But how is this major to be established, by virtue of which we are to 
have a logical illation and a true conclusion? It is admitted that in 
induction, properly so-called, a general material truth is to be affirmed 
by virtue of i facts being investigated and known. But if we 
some proposition which is more general than and comprehends 
that which we wish to establish, and then so construct our syllogism 
that the conclusion shall be a logical inference, it cannot be a true one 
unless we establish this more general premiss. But the object of the 
true induction is to establish the general truth from particular facts 
that are known and investigated. If, in the case supposed, the syllogism 
is valid, the particular facts are useless; the conclusion is Togically 
good, and it becomes materially true when the more general proposi- 
tion is established which contains the conclusion. But it is not the 
object of the investigation and collection of facts to establish a 

ion different from and more general than that for the 
establishment of which the facts are investigated and collected; in 
other words, it is not the matter in hand to investigate and collect 
facts for a particular purpose, and then not to use them for that 


In this so-called syllogism then we have a sup major of this 


form, “that which is true of some is true of all,” which must mean 
either “ ev ing which is true of some is true of all,” or, “this one 


2 2 na major expresses a general proposition, which we must 
esta’ lish in order that our illation, which is logically correct, may be 


than to make the conclusion the major premiss, and so to conclude the 
conclusion from itself. It cannot be supposed that Dr. Whately 
any such absurd meaning as this: but his language is capable 

i He does however mean either this or the other; 
it is not easy to say which is the less logical meaning of the 


| few more words seem n on another passage in Dr, 
Whately’s work, by way of clearing the way to a right comprehension 
i logic. It has been already observed that discourse 


Dr. Whately observes that the enthymeme (the enthymeme of 
modern logicians) “ is not strictly syllogistic, that is, its conclusiveness 
is not apparent from the mere form of the expression, without regard 
to the meaning of the terms; because it is from that we form our 
{ {au mpprenet) prenisn. of 7 papery pp Kw a 

suppressed) premiss may be true, and yet the conclusion Aas 
reason here given why the (so-called) enthymeme is not strictly 
ic is, that we form our j tof the truth of the suppressed 
from the meaning of the terms. This is a singular reason. 
truth of the suppressed premiss has nothing to do with the 
validity of the conclusion as an inference. If the suppressed premiss 
were expressed, the question as to the conclusion would be, not 
whether the su premiss were true but whether it necessitated 
the conclusion, If the conclusion is already made and one premiss 
only stated, the éruth of the suppressed premiss is not the matter in 
question, but only what it is; and when we have ascertained what the 
ee oe ne ae ole may be valid as an 
, we may then inquire if the suppressed premiss is true. The 

premiss cannot be true and the conclusion false, for the 
su premiss is virtually involved in the conclusion and 
expressed premiss. Besides, the mere form of the expression does 
indicate the suppressed premiss ; if it did not, the enthymeme, that is, 


one thi id be contained in another (second) thing, and this 
) thing were contained in a third, he would conclude 
u that this one thing was contained in the third; and the form 
eee wool be, it is contained in the third because it is 
in the second, in which he would tacitly suppose that the 
second is in the third, and would then necessarily conclude 
that the first is contained in the third. 
are now in a condition to show what are the limits of pure logic, 
of a pure logic. All propositions and all syllogisms are the subject 


* It has been observed by Sir Wm. Hamilton (‘Edinburgh Review,’ No. 115) 
that this is not the meaning of the enthymeme of Aristotle, which is quite true ; 


_ Aristotle (‘Analyt. Prior.,’ ii, 27): Cicero, (‘Topica 13, 14); Dense 
: is (reg) " of Boethius is the modern 


of a pure logic only so far as they have all something in common. 
They have only something in common so far as they are all capable of 
being reduced to a common form or forms; that is, a pure logic is 
formal only. Neither the syllogism nor its parts regard the matter, 
and the propositions which enter into the syllogism are only the object 
of logic so far as they are connected by is and is nof. And since all 
propositions, when viewed solely as the parts of a syllogism, must be 
capable of being reduced to the same form or forms, it follows that all 
propositions as logical elements connected by is and is not are only 
viewed in that way in which the reason does, and must because it 
does, view all things which are so presented to the mind independently 
of the matter, namely, with relation to the notion of a containing 
whole and contained parts. 

If this exposition seem tedious, the fault is with those who, while 
they profess to teach pure logic, confound it both with an applied logic 
and with other things also. 

There seems to us another error in Dr. Whately, which is worth 
noticing: he says, “ No conversion is employed for any logical purpose, 
unless it be illative ;” and he adds, “ the reader must not suppose from 
the use of the word ‘illative,’ that this conversion is a process of 
reasoning: it is in fact only stating the same judgment in another 
form.” Now if we say A is B, meaning that a is contained in B, it is a 
logical consequence or conclusion, though not a syllogistic one, that B 
is not contained in A. In this case then there can be no unlimited 
logical conversion of the proposition. If a is co-extensive with B, then 
B is co-extensive with a; in which case there is a logical conversion. 
The laws of thought necessitate the non-conversion in the one case and 
the conversion in the other ; and if these are not logical conclusions, 
there is no such thing as a pure logic or reasoning. 

It is generally said that logic teaches us to reason correctly, or that 
it shows the process which takes place in the mind when a man does 
reason correctly. It is however difficult to admit the accuracy of this 
statement. If a man reasons at all, in the strict logical sense, he 
reasons correctly. Language is seldom expressed in the form of 
syllogisms, and it is not usual to express, in any way, both the pro- 
positions from which we deduce a conclusion, We generally express 
ourselves by way of a conclusion and one premiss. Now this being so, 
the suppressed premiss may always be discovered by somebody, though 
the speaker or writer may not always be able to discover his own 
suppressed premiss, The conclusion and one premiss being given, the 
suppressed premiss is also given, for the conclusion and the exp 
premiss necessitate the proper suppressed premiss. They who say a 
man argues incorrectly, when he states a conclusion and one premiss 
only, assume that his suppressed premiss is not that suppressed pre- 
miss which the two data require, but some other. But if some other, 
it is impossible that they can find it out, and therefore they cannot 
confute him, It is only because the suppressed premiss (perhaps not 
known to the speaker) pointed to by the data, is the real one, that we 
can confute the speaker. We show what the suppressed premiss is, 
and then we are in a condition to dispute it, and to ask him for proof 
of it. A man then does reason correctly when he reasons by a con- 
clusion and one expressed premiss, The syllogistic form shows what 
the premiss must be, that is, it leads to the full interpretation of the 
8) er’s meaning. But suppose a man expresses all the terms of a 
syllogism, and his syllogism is vicious, is it vicious because he reasons 
wrong, or because he has given a meaning to some of his terms which 
other people do not, or has altogether mistaken them? We think 
that his reasoning, as such, is and must be correct. His apprehension 
may be and often is wrong. In this view, reasoning, as reasoning, is 
always correct reasoning, It has been objected to this by a friend, 
that many persons who are not familiar with logical considerations, 
on being asked whether, if every a is B, every B is also a, will admit 
this conversion to be true. It is then asked if, in admitting this, they 
reason correctly. The answer to this difficulty is furnished by the 
objector, who goes on to say, that if the person who admits this con- 
version is asked the same question as to a material conversion, such as, 
every goose is an ani he immediately perceives that he cannot 
say every animal is a goose. This shows that his apprehension of the 
expression, every A is B, was incorrect, that is, he did not understand 
it, but took it to mean something different from what the person 
intended by it who put the question. 

In argumentation the conclusions are the matters which are directly 
disputed ; but the suppressed proposition is generally the real matter 
in dispute, or the meaning of a term is the matter in dispute. The 
use of logical forms consists in showing fully and explicitly what is 
expressed imperfectly and only implicitly in the common form of 
language ; and its use is not a bit the less because it neither teaches to 
reason nor convicts our reason of error, Its use is to indicate to us all 
the formal elements and conditions of dependent truth. It points out 
to us and leads us to the consideration of the several propositions 
which discourse contains, and from the consideration of the several 
propositions it leads to the terms, and there it leaves us. 

The cause of this confusion between logic and metaphysic is obvious, 
and lies in the necessity which all men feel of a metaphysic of some 
kind or other. General terms and gsr propositions, the elements 
of every material syllogism, are deeply fixed in the mind long before 
its consciousness is awakened to the cognisance of the operations of 
the reason; and in many minds this consciousness is never called into 
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existence. Logicians clearly perceive the value of the syllogistic forms 
asan aidand a formal help in analysing the reasoning process in a 

iven case : they also see or feel that the reasoning process in itself 
is not knowledge, but they see that it isa means to knowledge. Its 
barrenness in itself is confounded with its productive powers when 
exercised on a material, and hence they have come to confound its 
operating energies with its products; as if a man should confound 
his tools with that which is produced by his tools operating on his 


A pure logic will lead all men to a metaphysic, for a pure logic has 
its use in its applications. A metaphysic, as a system, if it does not 
contain a logic, will lead to the results of most systems of metaphysic, 
that is, to none at all. 

Thus it appears that the study of logic is perhaps the proper intro- 
duction to a metaphysic ; and it were much to be wished that all who 
have written on the latter had first been subjected to the discipline of 
the former. 

The forms of the SrLioarsm are considered under that article, 
consistently with the plan of this work. In the mean time, till we 
have some system of logic in our language which is founded upon and 
grows out of some philosophical system, it is better for the student to 
study only a purely formal logic, which is independent of any philoso- 
phical system, and to apply it to his various studies. 

The question, What is Logi 
It has been disputed whether logic is a science or an art, or both—an 
idle question, which may be safely left undecided. It is more im- 
portant to determine what is comprehended in the term logic, and 
this has partly been attempted here. It is also of some importance to 
show that the notions of this science do not appear to have been very 
exact among the Greeks and Romans, which may be one cause of the 
traditional confusion as to the limits of logic, which has been so 
common in modern times. It may be also useful to show what logic 
is conceived to be by some modern writers. 

There is no definition of logic in the extant works of Aristotle; and 
if we deduce from his Organon, as we now have it, our notion of what 
the term comprehends, we shall find that it contains a great deal which 
does not belong to logic as it has been understood by those who have 
formed the most exact notions of it. If we should attempt to 
tings of all who have written on 


distinguished by Cicero (‘Topica,’ 2) from Topic, “ All 
exact argumentation,” he observes, “consists of two parts, one com- 
prehending invention (unam inveniendi), and the other judgment 
(alteram judicandi).” He assi; to Aristotle pre-eminence in both, 
and speaks of the Stoics as ha especially applied themselves to the 
latter, which they named Dialectic, But the dialectic of the Stoics was 
certainly not confined to pure logic, as appears from what Cicero says 
in his treatise ‘On the Orator’ (ii. 38), and also from the statement of 
the Stoical opinions as to dialectic by Diogenes Laertius, in his Life of 
Zeno of Citium. The Stoic dialectic seems to have comprehended 
logic and more, as will hereafter appear; and yet it comprehended less 
than the logic of the Peripatetics.* 

In Dr. Whately’s treatise, as may be collected from a comparison of 
various passages, logic seems to be convertible with syllogistic. To 
reason, in the strict sense of the word, is to make use of arguments 
(p. 18); an argument, when regularly expressed, is a Fidget socal 
(p. 55); and logic is the science and the art of reasoning (p. 1); 
which it follows that to syllogise and to reason are convertible, and 
that logic is the theory of the syllogism (p. 73).+ This seems to be 
the meaning of the author, and if such be the proper notion of logic, it 
must be admitted that the boundaries of the science are very limited 
indeed. But limited as they really are, in this view of the ai owe the 
exercise of reducing argumentation to syllogistic forms still contains 
more than those may be inclined to suppose who have not been 
disciplined in this practice. 

It may be worth while to notice what Dr, Whately says of the word 
argument, “ Every argument,” he observes, “consists of two parts, 
that which is proved, and that by means of which it is proved ;” and 
he adds in a note, that this is the strict technical sense of the word 

t, but that in popular use argument is often employed to 
denote the latter of these two parts alone. But this is a mistake: the 


use is the correct use, as it is in many other cases. When a | di 


man is said to use a good argument, he abi ve Dae cae. 
which is either proved or universally admitted, the goodness of 
his argument consists in its being applicable to the matter in hand, and 
obviously comprehending within it something which it is his object to 
establish or prove. He who argues well, possesses the inventive 


* See also the threefold division of P y by Diogenes Lacrtius (Pro. 
a@mium), into Physic (ver), Ethic (4x67), and Dialectic Qiarsxersxér), Zeno of 
Elea was considered as the founder of dialectic. ' 

+ Dr. Whately says, “ The third operation of the mind, namely, reasoning 
(or discourse) expressed in words, is argument ; and an argument stated at full 
length and in its regular form, is called a syllogism ; the third part of logic there- 
fore treats of the syllogism.” The other two parts, which are briefly treated by 
Dr. Whately, are—c. 1, “‘Of the operations of the mind and of terms;” and 
c. 2, Of propositions,” but they are very incomplete, and, as we think, very 
deficient in logical precision, There is a Supplement to ¢. 1, 


ic ? has been a matter of much dispute.. 


faculty as defined by Cicero, It is his business to establish one or — 
more things, and to command the assent of his hearers by presenting: 
to their minds such propositions as only need to be presented in order 
to command assent, and which are comprehensive enough to embrace’ 
bes sip serdar hence he has to establish. The argument, in the 
popular sense, is the premises of the fe or it is the middle — 
term; and it is accordingly explained by Cicero (‘ Topica,’ 2) to be’ 
“ratio, que rei dubie faciat fidem,” the reason, which gives credibility 
to a thing that is doubtful. Of course that which is proved, or to be 
roved, cannot be an ent within Cicero’s meaning of the term. 

r, Whately himself says, ‘‘ that which is used to prove the question, 
if stated last (as is often done in common discourse), is called the 
reason.” But it is equally the reason whether placed first or last, and’ 
is called the reason with strict technical Prepeety, whatever may be 
the place which it occupies in discourse. e name for the 
syllogism is argumentation, of which the two premises oe 
ment; and this is the sense in which ancient logical writers ; 
stood argumentation and argument, 

The meaning of the term Logic is explained by Kant with his usual 
clearness, Logic is the science of the laws of thought. Logie may be 
considered from two points of view, as General or Special. General 
logic comprehends only the necessary laws of thought, without which 
there can be no exercise of the Understanding, and it has no reference’ 
to any difference in the objects to which it is applied. Special logic 
comprehends the rules of thinking rightly on any given subject. 
General logic again is either Pure or Applied logic. In the former we 
abstract from all empirical conditions under which our understanding 
is exercised, as for instance, the influence of the senses, i 
memory, &c. A General and Pure Logic has consequently only to— 
deal with pure @ priori principles, and is a canon of the Und: i 
and of the Reason, but only in respect to the formal part of its use; 
the matter which is its object may be either empi or transcen- 
dental. A General Logic is called Applied when it has reference to 
the rules of the exercise of the Understanding under the subjective 
empirical conditions, which we learn from psychology. It has con-~ 
sequently i principles, though it is so far General that it has 
reference to the exercise of the understanding without any distinetion 
of objects. In General Logic consequently, the part which compre-— 
hends the pure doctrine of the Reason must be absolutely a 
from that which is Applied, though still General Logic. e first 
part only is properly a science, though brief and dry, as the : 
exhibition of an elementary view of the Understanding must be. In 
this science then logicians must always bear two rules in mind :— 

1. As General Logic, it abstracts from ev which the under- 
standing contains as knowledge, and from all differences in its objects, 
and it has only to do with the pure form of thought. 

2. As Pure Logic, F eee empirical princip! = ae co) 
derives nothing (as sometimes Sa 7m. x 
which therefore has no influence at all on the canon of the cnt: 


standing. It is a demonstrated science, and ev ing in it must be 
absolutely @ priori true. (Kant, ‘ Critik der Reinen Vernunft,’ p, 55, 
&e., ed. 1828.) 


By Applied Logic, Kant understands an exhibition of the under- 
ny bree the rules of its necessary exercise in concreto, namely, 
under t! accidental conditions of the subject which may assist or 
impede its exercise, and all which are only empirical data. It treats of 
attention, its impediments and consequences, the origin of error, the 
state of doubt, conviction, &c. z 

General logic then abstracts from all our knowledge, that is, from 
all relation of our knowledge to an object, and contemplates only the’ 
logical form in the relation of the parts of our knowledge to one 
another, that is, the form of thought generally. So far as truth is 
concerned, since logic is conversant only about the general and neces- 
sary rules of thought, the criterion of its truth must lie in these rules ;_ 
and whatever contradicts them is false, for logic would then coy 
tradict itself. Yet though a logic may be consistent, that ia, ‘ok : 
self-contradictory, yet it may be contradictory to the object; con-— 
aye d the bare logical criterion of truth, namely, the coi 
of knowledge with the general and formal laws of thought and of the 
reason, is the conilitio sine qua non, and consequently the negative 
condition of all truth. Further however logic cannot go, and any error 
which affects not the form, but the matter, logic has no means of 


A recent German writer has viewed logic ina somewhat different 
light, and given it a wider range. The difficulty of F sbacpem| any- 
thing like an adequate view of the principles of Hegel by a few 
extracts must be the apology for this imperfect attempt; the nba 
of the exposition, if such it shall appear, may be partly though not 

due to ourselves, 

“That which is generally understood by the term logic, is viewed 
altogether independent of any metaphysical signification. In its 

resent condition this science has no subject-matter (inhalt) in the sense _ 
in which subject-matter is considered as a reality and as a truth in 
the ordinary tation of the term. But it is not for this reason a 
formal science which is devoid of truth. The region of trath however 
must not be sought for in that material which people expect to find in 
logic, and to the want of which its unsatisfactory mature is usually 
attributed; but the emptiness of logical forms rather lies in the way 
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in which they are considered and handled. So far as logical forms, 
considered as determinate notions, are disjointed from one another, 
and not bound together in organic unity, they are dead forms, and 
have not in them the spirit which is their living concrete unity. Thus 
viewed, they have no solid subject-matter (inhalt)—no matter which 
of itself would be a real substance (gehalt), The subject-matter 
which is looked for in logical forms is nothing else than a firm founda- 
tion and concretion of these abstract determinations; and such a 
substantial essence is usually sought for beyond the bounds of the 
seience. But the logical reason is itself the Substantial or Real 
matter, which unites in itself all abstract determinations, and is their 
solid absolute concrete unity. There was no need then to look far for 
a subject-matter, as it is usually called; it is not the fault of logic if it 
appears empty, but it is the fault of the way of considering it.” 

“Tn forming judgments and conclusions, when the tions are 
especially referred to and grounded on the quantity of the notions, 
everything rests in an external difference, in a mere comparison, and 
becomes a pure analytical process and calculation void of all ideas. 
The deduction of the so-called rules and laws of conclusions in par- 
ticular, isnot much better than a handling of sticks of different lengths 
in order to sort them out and tie them up according to their magnitude 
—nothing else than the child’s game of selecting and putting together 
the pieces of a picture which is composed of This exercise of 
thought has accordingly not unaptly been compared with arithmetic, 
and arithmetic has been compared with it. In arithmetic, numbers are 
considered independent of any notions, as something which, in- 
dependent of their equality or inequality, that is, independent of their 
absolute external relation, have no signification, as something which 
neither in themselves nor in their relations express a thought. When 
it is mechanically ascertained a multiplied by 3 make 4, this 
operation ‘contains just} as much‘ just as little thought as the 
ascertainment whi in agiven figure this or that conclusion can be 


. Hegel remarks, that with respect to the formation of an individual 
mind, logic may be compared with grammar. Both logic and grammar 
are something different for him who first approaches them and science 
in general, and for him who comes back from the sciences to them. 
He who begins to learn grammatical forms and rules, sees in them 
nothing but themselves: he who has mastered a language, and com- 
ape with other languages, is in a capacity to understand the full 
ree of these rules and forms. Through the grammar he can reach 
ale cea of the mind, the logic. The case is the same with a 
man’s introduction to logic: its signification is limited to itself. 
must be first learned as something which a man comprehenda 
understands, but in which extent, depth, and further meaning are 
not discovered. It is not till we have a deeper acquaintance with the 
other sciences that the logical becomes for the mind, subjectively, not 
_ & mere abstract universal, but a universal which comprehends within 
_ it the abundance of the particular: just as the same moral maxim in 
the mouth of a youth, even if he understands it correctly, has not the 
and the comprehensive meaning which it has in the mind 

a man of long experience, to whom the words convey the full force 
the i Thus the logical cannot be fully estimated until it 
is made the result of experience in the sciences : it then presents itself 
to the mind as the universal truth, not as a particular knowledge co- 
existent with other matter and realities, but as the essence of all other 


ledge. 

_ “Logie has been defined (by Hegel) as the science of the pure 
thought, which has for ita principium (princip) the pure knowledge 
(wissen); not an abstract, but a concrete living unity ; and concrete in 
_ this way, that in it there are undeniably opposed to one another the 
“consciousness of a subjective self-existence, and a second such existence, 
an objective ; and that existence is known as a pure Notion in itself, 
and pure Notion is known as the real existence. These then are 
the two momenta which are contained in the logical, But they are 
z as existing inseparably, and not each in the consciousness 
‘as existing by itself; but it is only by virtue of their being also known 
as different (yet not self-existing) that their unity is not abstract, empty, 
and inactive, but concrete. 

“This unity constitutes the logical principium (princip) as its 
hapewig so that the development of this difference, which is always in 
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essence (wesen), which stands between the doctrine of existence and of 
the notion ; but in the general division of Hegel’s work it is placed 
under the objective logic, inasmuch as, though the essence is certainly 
the Internal, yet the character of the subject is expressly appropriated 
to the Notion. 

Hegel's division, therefore, is into the objective and subjective, or, 
more distinctly, into :— : 

1. The Logic of Existence (Die Logik des Seyns). 

2. The Logic of Essence (Die Logik des Wesens), 

3. The Logic of the Notion (Die Logik des Begriffs). 

(‘ Wissenschaft der Logik,’ erster band, 1832.) 

It may be useful to show in a general way what the Organon of 
Aristotle, as we now have it, contains. The name Organon, or Instru- 
ment, was not given by Aristotle, but is of a date posterior to him. 

The following synopsis is given by Giulio Paci, in his edition of the 
Organon :— 


( With reference to pri- 
ds -_ he — mary Notions » The Carrcorigs. 
debe s With reference to se- 
Logie is con- = condary Notions + On INTERPRETATION. 
versant about = 
the Syllogism. Generally ° . » The Prior ANAtyTica, 
Accordingly 4 
the Organon Demonstrative . . The Posterior 
explains, 2, The Syllo- ANALYTICA. 
gism. Specially.< Dialectic . The Torica. 
Sophistic . » On Sorxtsrie 
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With this tabular view, the following general description of the 
contents of the Organon of Aristotle, by an able writer, will be intel- 
ligible. “The incorrect notions which have prevailed, and still con- 
tinue to prevail, in regard to the ‘nature and province of logic,’ are, 
without detraction from his merits, mainly to be attributed to the 
example and authority of the philosopher himself. The books of 
Categories, as containing an objective classification of real things, is 
metaphysical, not logical. The two books of Posterior Analytics, as 
solely conversant about demonstrative or necessary matter, transcend 
the limits of the formal science; and the same is true of the eight 
books of Topics, as wholly occupied with probable matter, its accidents 
and applications. Even the two books of the Prior Analytics, in which 
the pure syllogism is considered, are swelled with extralogical dis- 
cussions. Such for example, is the whole doctrine of modality of 
syllogisms, as founded on the distinction of pure, necessary, and con- 
tingent matter; the consideration of the real truth or falsehood of 
propositions, and the power so irrelevantly attributed to the syllogism 
of inferring a true conclusion from false premises; the distinction of 
the enthymeme through the extra formal character of its premises, as 
a reasoning from signs and probabilities ; the physiognomic syllogism, 
&e. &, The same is true of the book on Interpretation (sep) “Epunvelas) ; 
and matters are even worse with that on Fallacies (Sophistic Elenchi). 
If Aristotle, therefore, did more than any other philosopher for the 
progress of the science, he also did more than any other to overlay it 
with extraneous lumber, and to impede its development under a precise 
and elegant form. Many of his successors had the correctest views of 
the object and scope of logic; and even among the schoolmen there 
were minds who could have purified the science from its adventitious 
sediment, had they not been prevented from applying their principles 
to details by the implicit deference then exacted to the precept and 
practice of Aristotle.” (‘ Edinburgh Review,’ April, 1833.) 

It may indeed be strongly suspected that the various treatises which 
compose the Organon contain interpolations. Further, what we now 
have are only a part of the logical works of Aristotle ; and even this 
part does not exhibit simply a logical system, properly so called, but 
rather a system of argumentative discourse. 

We may remark of the Categories that attempts have been made to 
found a philosophical system upon them, as explained by Aristotle. 
They contain, as is observed by Dr. Whately, the explicit statement 
that though a primary substance signifies a particular thing, as “a 
particular man,” “a particular horse,” the general term “man” or 
“horse” (which he calls a secondary substance) only appears to denote 
a particular thing, but in fact does not; for the thing is not one, as in 
the case of a “ particular man,” but is said of many (v. 16, ed. Pac.). 
This is a clear statement that general terms do not indicate realities, 
but are only the expression of the mode in which the mind is 
affected. a. 

In the Prior Analytics it has been stated that the pure syllogism is 
considered ; the introductory chapter of the First Book states in a 
general way the objects of the science as conceived by Aristotle, and is 
expressed with his characteristic clearness. pean 

“Tt is proper,” says Aristotle, “ first to state about what the inquiry 
is, and to what the inquiry belongs, namely, demonstration and demon- 
strative science. Then we must define Proposition (mpéracis), Term 
(8pos), and Syllogism (cvAAcyioubs) ; and what is a perfect and what an 
imperfect syllogism. Next, what is meant by one thing being or not 
being in the whole of another, and what we mean by a thing being 
predicated of all or none. A proposition then is a sentence (Adyos) 
which affirms or denies something of another thing; and this either 
universally, or particularly, or indefinitely. By universally, I mean 
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where it applies to all or none; particularly, where it applies to 
part, or not a part, or not to all; and by indefinitely, where it applies, 
or does not apply, without anything being determined as to the whole 
or part. The demonstrative (dwoSeurixh) proposition differs from the 
dialectic (SiaAexTueh). The demonstrative is an pee 2457 of one side 
of the question, namely the contradiction; for he who demonstrates 
does not interrogate, but he assumes; but the dialectic is an interro- 
gation as to the contradiction.* This, however, makes no difference 
with respect to the syllogism in either case, for both he who demon- 
strates and he who interrogates syllogise by assuming something to be 
predicated or not to be predicated of another thing, Consequently a 
logistic proposition will be simply an affirmation or denial of one 

ing with respect to another, in the way already mentioned; and a 
proposition will be demonstrative if it is true, and obtained by means 
of the original hypothesis, A dialectic proposition is, with respect to 
the question, an interrogation about denial ; but to him who syllogises, 
it is the assumption of that which is apparent and probable, as it is 
shown in the Topica. What then is a proposition, and in what respect 
a syllogistic, demonstrative, and dialectic proposition differ, will be 
accurately stated in what follows (in the ‘ Analytica Posteriora’); but 
for the present purpose what has been already said is sufficient. 

“T call Term that into which a proposition is resolved, as the pre- 
dicate (rd xatryopotmevov), and that of which predication is made, with 
the addition or not of ‘ being,’ or ‘not being,’ A syllogism is discourse, 
in which certain things being laid down, something different from these 
things necessarily results by virtue of these premises (7@ radra 
elva:). And I mean by the words ‘ by virtue of the premises,’ that this 
something results by reason of them (3:4 tadra): and ‘by reason of 
them’ means that no other term is needed in order to this necessary 
result, Now, I call that a perfect syllogism which requires nothing 
else besides what is assumed or granted in order that the n 
conclusion may appear. I call that an imperfect syllogism which 
requires one or more things which are of necessity by virtue of the 
given terms, but are not assumed in the propositions. For one thing 
to be said to be in the whole of another, and one thing to be predicated 
of the whole of another, is the same thing; and I mean by predication 
of the whole of a thing, when one cannot conceive any part of the one 
thing (the subject) of which the other cannot be predicated ; and the 
like when the predication is of no part of a thing.” 

It was apparently the object of Aristotle in his so-called logical 
treatises, as we now have them, to make a perfect system of argu- 
mentative discourse, and not merely a logical (properly so called) 
system. It is probable that if all his works of this class were extant 
and arranged according to his own method, we should see still more 
clearly that the whole was not considered a logical system (as the term 
logic is strictly understood), but that a logical system (as the term is 
strictly understood) was contained in it. Whether Aristotle or any 
other person pat the existing books of the Organon together, neither 
the author who conceived them in connection with one another, nor 
any one else, considered them as forming a pure logical or even a pure 
dialectic treatise, but a treatise on argumentation. And this is clear 
enough from an examination of the contents of the Organon, and the 
remarks of Cicero (Topica) and his commentator Boethius, who was 
himself a writer on logic. Boethius, who uses the term Logic, informs 
us that the Peripatetics understood this term as Cicero understood it, 
and Cicero defines it to be “ disserendi diligens ratio,” or “an exact 
method of argumentation.” The Peripatetics, he adds, understood 
logic to consist in invention and judgment; but the Stoics, who neg- 
lected invention, considered it to consist in judgment only, which they 
distinguished by the name of dialectic. Thus the logic of the Peripa- 
tetics was larger than the logic of the Stoics. The logic of the Peripateties 
consisted, first of topic or invention, which teaches the method of easil: 
discovering arguments; and Boethius remarks that Aristotle in his 
‘ Topica’ treats of the “ maxime propositiones” (called loci), which are 
universal propositions, of undoubted truth, which need no demon- 
stration, or probable propositions, and from which we descend to the con- 
clusions of the syllogism, Judgment is more particularly exercised in 
making conclusions (in colligendi ratione), but inasmuch aa all argu- 
mentation and syllogising depend on and are constructed of propositions, 
we have to consider both the matter of propositions and their con- 
nection, As to the matter, we have to consider whether the propositions 
are true, or necessary, or probable, or sophistical. As to the connection, 
we have to consider the union and the composition of the propositions, 
which may be called the form of the arguments. Logic then consists 
of invention, and of the conclusions from invention, or the form of the 
argumentation. The part which treats of invention supplies the 
instruments or means for invention, and, as already observed, is called 
Topice. The part which relates to judgment supplies certain rules for 
discerning or separating (discernendi), and is Analytice; so far 
as it treats of the connection or union of propositions, it is called 
Analytice Prior ; so far as it treats of the inventions themselves, it is 
called Analytice Posterior, when it is engaged about discerning neces- 
sary arguments; but when it is engaged about false and deceptive 
arguments (cavillatoria), that is, sophistical, it is called the Elenchi. 
Boethius then concludes that Aristotle treated of logic in a more 
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complete manner than the Stoics, “since he treated of the two py: 


besides which there is no third, namely, invention and en prc . 
the Stoies neglected invention and only furnished us with the - 
ments of judgment.” 

This statement of what the logic of Aristotle was, may help to 
remove certain long-rooted mistakes on the matter. Dr, Whately, who 
confines logic to the pure syllogism in his theoretical view of the 
subject, though not in his ractical exposition of it, says that “ with 
the exception of Aristotle, hardly a writer on logic can be mentioned 
who has clearly perceived, and steadily kept in view throughout, its 
es ee And - online de rite peg = 
entirely exempt from the error of mistaki e nature 
ctiaslng it to subjects with which it has no proper connection. Now 
the fact is that Aristotle's logic, being what we have here explained it 
to be, is a very different thing from what it appears to be considered 
to be by many. To say that Aristotle is not entirely exempt from the 
error above mentioned is rather a singular ex ion, when three- 
fourths of his Organon have nothing at all to do with the pure 
gism. In fact Aristotle’s Organon, and his logic as by 
Boethius, are much more like Watts’s much-abused ‘ Right Use of 
Reason’ than like what many modern writers take them to be. : 

There is a short but not a sati account of the contents of 
Aristotle’s Organon by Dr. Thomas Reid, Edinb’ , 1806. It may 
however serve to give the reader some notion of the contents of the 
work. The best account of it is said to be by Barthélemy St. Hilaire, 
‘La Logique d’Aristote,’ 2 vols. 8vo. [Loare.] 

The controversial tone of this article, in a work of this description, 
may require a word or two of apology. Until the limits of are 
better defined, the subject must be controversial, for the question 
“ What is Logic?” must continually recur. The work with reference 
to which these remarks are chiefly made has long had a great cireu- 
lation, and has taken the place of former treatises, which is a sufficient 
reason why the errors of that work, if such they be, should be pointed 
out. In various parts of his work, Dr, Whately has e: with 
sufficient precision what he considers Logic to be: he has in fact defined 
it as the pure syllogism, irrespective of all material considerations. 
But in the execution of his plan he continually perplexes the reader 
with considerations as to the matter of re aero and terms ; and he 
transcends the narrow limits within which the science, as he under- 
stands it, is confined. It cannot be supposed that a writer, however 
able, can so far deviate from a scientific method without serious 
prejudice to his work.* 

Two reviews of Dr. Whately’s treatise have fallen under our notice, 
one of which appeared in the ‘ Westminster Review’ for January, 
1828; the other in the ‘Edinburgh Review’ for April, 1833. The 
former shows that Dr. Whately is not alone in some of those opinions 
which we consider erroneous. The latter is from a master-hand [Sir 
W. Hamilton], who is well acquainted with both ancient and 
writers on logic and philosophy. To this article we are much and 
deeply indebted. 

Several treatises on logic have appeared in Germany, which N 
to exhibit the subject according to a strictly scientific method. ong 
these may be mentioned Kiesewetter’s ‘Grundriss einer Allgemeinen 
Logik nach Kantischen Grundsiitzen, &c., Berlin, 1791. 

A complete catalogue of logical treatises would be very ; and 
the value of the catalogue would hardly compensate for its 
Writers have formed their notions of the science with more or less 
precision, but have seldom, if ever, kept within their own limits; and 
this is a difficulty which is inherent in the subject. If confined to the 
bare affirmation or negation of propositions expressed by is or is not 
(considered simply as determinations of quantity),and to the pure 
syllogism, the theory of logic is soon exhausted, and as a science it is 
comprised within very narrow limits. If we once transcend those 
bounds, we enter into a wider sphere, in which this formal logic 
becomes a mere point. To ascertain the ree er eth the words is 
and is not in a proposition is the highest aim of philosophy. ‘. 

A student in logic, consulting only modern works, — be debarred 
from even the slightest notion of an historical view of the subj 
by the mixture which his books give him of the ideas of writers of 
times and countries, To disentangle the confusion of minds and 
methods which even a good treatise presents, historically "teiles 
is above all things necessary that he should first get some know! 
of what Aristotle is, And this the work of an erudite and acute 
German writer enables us to give in a very useful way. 

The ‘Elementa Logices Aristotelicae,’ by Professor Trendelenburg, 
Berlin, 1842, 2nd edition, consists of passages selected from the works 
of Aristotle, which may be considered as containing the 
elements of the science. These passages are so arranged as to 
a kind of outline of the whole logical system of Aristotle, y are 
intended for the use of the higher classes in gyninasia, and as a. pre- 
paration for philosophical studies. 

The following article is simply a translation of these extracts, which 
are retained in the order given to them by Trendelenburg; and the 


* The edition of Dr. Whately’s ‘Logic,’ referred to in this article is the 
fourth, The writer [1840] did not know that there was a sixth, which contains 
some few alterations, till this article was ready for the press. The reader 
should refer both to the fourth and to the sixth editions. 
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references to the original places in Aristotle have also been retained. 
‘The original terms of Aristotle are also given in brackets the first time 
that each is mentioned. 

In the preface to another useful work (‘Erliuterungen zu den 
Elementen der Aristotelischen Logik,’ Berlin, 1842, by the same 
author), he has more fully explained his views in making these 
extracts from Aristotle, and the following remarks are his :—At the 
time of the Reformation Luther saw clearly the advantage of logical 
instruction in the higher schools, and he viewed it correctly as the 
completion of the grammatical instruction. The circle of studies in 
modern times has been wonderfully enlarged, and it has been found 
necessary to extend the school instruction to meet the wants of the 
present age. But the great variety of subjects with which our present 
— of education occupy us, only render it the more necessary to 

iscipline the mind in such a manner that’ it shall see a unity in all 
that is presented to it, and not be bewildered by the variety of objects 
whose connection escapes us, when they are contemplated separately. 
Such a discipline is furnished by a course of elementary instruc- 
tion in logic. For this purpose the author has adopted the genuine 
words of Aristotle, in which the philosopher has laid down his 
elementary logical principles. The logic of Aristotle is not antiquated, 
though it is both misunderstood by some, and blamed by others who 
do understand it. It is not the formal logic of Kant, which would 
confine us to the forms of thought without any reference to the 
object into which the thought penetrates. Such a limitation of the 
subject is entirely at variance with the system of Aristotle, and 
to its real character. “We have,’ says! Trendelenburg, 
attempted to restore this real character, and thus brought Aristotle 
nearer to the objective demands of modern times.” Those who view 
logic as purely formal, view it differently from Aristotle, and they may 
consider their mode of viewing the subject to be better than his. 
Those who say that Aristotle has, in some matters, erroneously 
extended the province of logic to things beyond its limits, and has 
not always kept close to the real subject, appear to have conceived 
that he ed it merely as formal, and sometimes {transgressed the 
boundaries of the science which he recognised. This is however an 
erroneous view of Aristotle’s system. 

The advantage of studying these elementary principles in the words 
of Aristotle is, that in his writings the language of philosophy is 
formed into a scientific terminology, which is the basis of that which 
we now use. We cannot therefore lay a sure foundation for our logical 
and philosophical studies on any other basis than a full comprehension 
of the meaning of Aristotle’s terms. 

The author remarks that a learner of logic there meets with those 
fundamental notions (begriffe) in their simple nakedness, which lie 
hidden in all our knowledge and govern it. As these notions are hid 
or concealed in our knowledge, they a) dry and lifeless when they 
are produced in their naked form. It is therefore the business of 
the teacher to show to the pupil their real significance, to make him 
see their actual value in their application. Now the instruction in the 
German ia, as in the higher schools in Great Britain and 
Treland, is in the learned languages and in mathematics ; and accord- 
ingly the teachers in both these departments, if they are to make use 
of such a work as Trendelenburg’s, must be able to apply logical princi- 
ples to instruction in and in mathematics, To facilitate this 
method of instruction is the object of the learned author in the 
* Illustrations (Erliuterungen) to the Elements of Aristotle,’ not, as he 
modestly observes, that this at paged the form in which he supposes 
that they ought to be presented to the pupil, but “merely to render 
clear the fundamental notion of the logical relationship in the objects 
_ of scientific observation.” 

The mode in which the author suggests that his two works should 
be used is probably the best ; but they cannot be used at all in ordinary 

ion, except under the guidance of a competent teacher. They 

‘will however be useful to those who have a competent knowledge of 

the Greek and German languages, and possess some elementary notions 

of logic ; and those who cannot read Greek with facility will probably 

find the following translation sufficiently exact to give them the mean- 

Aristotle. A translation of such extracts is not easy, and it is 

possible that there may be some errors init. A careful study of these 

ill convince a student how meagre vor unsatis- 

fi an exhibition of the elementary principles of logic even our 
best works on the subject contain. 

Outlines of Logic. 

(1.) In in which thereis both falsehood and truth, there is a 

ideas as though they were one. (‘De Anim.,’ iii. 6.) 

and truth are concerned with composition and separa- 

tion. Accordingly nowns and verbs by themselves resemble the 

and jon, as “man” or “ white,” 


ix. 10.) 
_ (2.) All hh (Adyos) is ive, but not all enunciative 
subs), but only that te okteh thee’ is either truth or false- 


hood. But it is not in all; for example, prayer is speech, but neither 
true nor false. The enunciative alone belongs to the present inquiry. 
( De Interpret.,’ c., 4.) 

(3.) Of things said with no connection, each signifies either sub- 
stance (odcla) or quantity, or quality, or relation, or where (space), or 
when (time), or position, or possession, or acting, or being acted 
on. And substance (ovcia) is, to give an example, such as man, 
horse: and quantity is, such as two cubits, three cubits: and 
quality, such as white, grammatical : and relation, such as double, half, 
greater : and where, such as in the Lyceum, in the agora: and when, 
such as yesterday, last year: position, such as he is lying, he is sitting: 
and possession, such as he has shoes on, he is armed : and acting, such 
as he cuts, he burns: and being acted on (wdoxew), such as he is cut, 
he is burnt. (‘ Categ.,’ c. 4.) 

(4.) Simple enunciative speech is firstly an affirmation, secondly a 
negation. And affirmation (kardpacis) is an enunciation of something 
towards another thing; and negation (amépacrs) is the enunciation of 
something away from another thing. And the speech is true in like 
manner as the things are true. (‘ De Interpret.’ c, 5, 6, 9.) 

(5.) “ Not-man” is not a noun; for indeed there is no name to call 
it by; for it is neither affirmative speech nora negation. But let it 
be called “ name or noun indefinite,” (adpioros) because it can be said 
equally of anything, both of what is and what is not. 

Every affirmation and negation will consist either of a noun and a 
verb or of an indefinite noun anda verb. But without a verb there is 
neither affirmation nor negation. (‘ De Interpret.,’ ¢. 2, 10.) 

(6.) Of things some are universal and some particular. I call that 
universal («a@éAov) which can be said of more things (than one) ; and 
I call that particular (xa@ Zkaorov) which cannot: thus, man belongs 
to the universal, and Callias to the particular. (‘De Interpret.,’ c. 7.) 
A Proposition (xpéracts) then is speech either affirming or denying 
something about something. And this speech is either universal or 
particular («d uépet), or indefinite (&d:0pioros), I call that universal 
which belongs either to all or to none; I call that particular which 
belongs either to some one, or not to some one, or not to all; and I 
call that indefinite which either belongs or does not belong, without 
the universal or particular, as, for instance, of opposite things 
that there is the same science, or that pleasure is not a good. 
(‘ Analyt. Pr.,’ i. 1.) 

It is very evident that the universal is more efficient, because, know- 
ing the first of two propositions, we know in a manner the second also, 
and have it potentially ; for example, if a man knows that the angles 
of every triangle are together equal to two right angles, he knows in a 
way that the angles of an isosceles triangle also are together equal to 
two right angles potentially (Svvduer), even if he does not know that 
the isosceles triangle is a triangle. But he who knows this proposition 
(the second) by no means knows the universal, either potentially or in 
reality (évepyelz). And the universal is an object of the intellect ; 
but the particular terminates in the sensuous perception. (‘Analyt. 
Post.,’ i. 24.) 

(7.) Every proposition belongs either to what is, or to what must 
be, or to what can be. (‘ Analyt. Pr.’ i. 2.) 

(8.) Of all things indeed which exist there are some of such a kind 
that they can be predicated with truth universally of nothing else, 
such as Cleon, Callias, and a single thing, and what is an_object of 
sense; but of these things others can be predicated (for each of these 
persons is both man and animal); and some things are themselves 
predicated of other things, but of them there is no further predication 
by other things; and some are both themselves predicated of others, 
and others of them, for example, “man” is predicated of “ Callias,’ 
and “animal” of “man.” Accordingly that there are some things 
which exist which cannot be predicated of anything is manifest. For 
of sensuous objects nearly every one is such that it can be predicated 
(xarnyopetc@Oa:) of nothing. (‘ Anal. Pr.’ i. 27.) 

The genera (yévn) are predicated of the species, but not the converse 
the species (é/5n) of the eorve (‘ Categ.’ c. 5.) 

(9.) It is impossible for the same thing at the same time to belong 
(érdpxew) and not to belong to the same thing and in the same manner. 
This indeed of all principles is the most certain; for it is impossible 
for any one to conceive that the same thing is and is not. Wherefore 
all who demonstrate, carry back (their demonstration) to this ultimate 
notion. (‘Metaphys.’ iv. 3.) 

Every thing which is true must ge with itself in every way: for 
with truth all which is true is in harmony, but with falsehood the 
truth is soon at variance. (‘ Eth. Nic.’ i. 8.) 

(10.) And since it is possible for what belongs to be enunciated as 
not belonging, and what does not as belonging, and what belongs as 
belonging, and what does not belong as not belonging, and with respect 
to other times than the present in like manner, it is possible to scat f 
both all that a man has affirmed, and to affirm what he has denied. 
So that it is manifest that to every affirmation a ee is opposed, 
and to every negation an affirmation; and let the contradiction 
(avripacis) be this, affirmations and negations opposed. 

And I call opposition (dvruceio@ar) the contradiction of the same - 
thing about the same thing, but not duwviuws, (Comp. ‘Categ.,’ c. 1; 
‘De In ,’ ¢, 6.) . a 

Contradiction is opposition (4v7{@eo.s) in which there is no mean in 
itself, And as parts of contradiction, there is on one side affirming 
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something of something, and on the other side denying something from 
(aed) something. (‘ Analyt, Post.,’ i. 2.) 

In affirmation and negation always, whether it is a thing that exists 
or does not exist, the one will be false and the other true: for of the 
two that Socrates is sick and that Socrates is not sick, when Socrates 
exists, it is manifest that one of them is true and the other false, and if 
he does not exist in the same manner: for that he is sick, when he 
does not exist, is false, and that he is not sick is true. 

Accordingly, to these alone, which are op 
and negation, it will be peculiar for one of them 
false. (‘ Categ,.,’ c. 10.) 

(11,.) Things included in the same genus which differ most from one 
another, are defined to be contrary (¢vdyria). (‘ Categ,,’ c. 6.) 

(12.) Therefore I say that affirmation is opposed to negation in the 
wy of contradiction, when the one signifies that a thing is universal 

the other signifies that the same is not universal: as for example, 
every man is white—not every man is white; no man is white—a 
certain man is white. And I say that the universal affirmation and 
negation are opposed as contraries : as for example, every man is white 
—no man is white; every man is just—no man is just. Therefore it 
is not possible for these to be true at the same time. (‘De Interpret.,’ 


as affirmation 
ways to be true or 


c. 7.) 

(13.) And I say that propositions opposed are in common expression 
(xara Aégw) four—namely, all and none, all and not all, some and none, 
some and not some; but in truth three; for some is opposed to not 
some merely in expression. And of these three propositions the 
universal, all and none, are contrary: for example, all knowledge is 
excellent, no knowledge is excellent; but the other propositions are 

(as contradictory). (‘ Analyt, Pr.,’ ii. 15.) 

(14.) And since every proposition is either of being or of 
necessarily being or of the possibility of being, and of these some are 
affirmative and some negative in every mode, and again of the affir- 
mative and negative propositions some are universal and some particular 
and some indefinite, of necessity the proposition which is universally 
negative can be converted (4vriorpépe:) in its terms (Spo): for ery a 
if no pleasure is a good thing, neither is any good thing pleasure; but 
the affirmative proposition must be converted, not indeed universally 
but particularly ; thus if all pleasure is good, some good also is 
pleasure. And of particular propositions the affirmative proposition 
must be converted particularly, for if some pleasure is good, some 
also is pleasure : but as to the negative, it is not of necessity, for, if 
“man” does not belong to (cannot be predicated of) some animal, it 
does not follow that “animal” cannot 83 predicated of “some man.” 
( Analyt. Pr.,’ i. 2.) 

(15.) The things which are sought are equal in number to the things 
which we know. And we seek four things—the That, the Why, If it 
is, What it is. (7d Sr, 7d d:d671, el €or, th €orly.) For when we seek 
whether this or that is, referring it to number, for example, whether 
the sun is eclipsed or not, we seek the That. And there is proof of 
this ; for when we have found out That it is eclipsed, we cease inquiring ; 
and if from the beginning we know That it is eclipsed, we do not 
inquire whether it is. And when we know that it is, we inquire the 
Why: for example, when we know that the sun is eclipsed, and that 
the earth moves, we inquire Why thg sun is eclipsed, or the earth 
moves. These things accordingly we inquire after thus; but some 
things we inquire after in another manner, as for example, Whether 
there is or is not Centaur or God. I simply mean if there is or is not, 
but not if he is white or not. And when we know that there is, we 
inguiee Wns itis, for example, What is Godor whatisman. (‘ Analyt. 

ost.,’ ii. 1. 

(16.) To know That a thing is and to know Why it is are different ; 
and the knowledge of the Why refers to the first cause, The chiefest 
of knowledge is to contemplate the Why. (‘ Analyt. Post-,’ i. 18, 14.) 

(17.) And we think that we know each thing simply when we think 
that we both know the cause by which the thing is! that it is its cause, 
and that it cannot be otherwise. (‘ Analyt. Post.,’ i. 2.) 

(18.) All instruction and all rational learning come from knowledge 

And this is manifest to them who contemplate all (sciences) ; 
for both those of the sciences which are ma‘ i these means 


sense, but I call simply prior and more known those things 


farther from the perception. And the farthest off are the most 


universal, and the nearest are the particular. (‘ Analyt. Post.,’ i. 2.) 


(20.) We get certainty in all things either by syllogism (ovAAoyiepés) 
or by ) aneton (emaywyh). (‘ Analyt. Pr.) ii. 28) 

e learn either induction or demonstration (dddetis); and 

demonstration from the general, but induction from the 


particular. (‘ Analyt. Post,,’ i. 18.) 

(21.) And syllogism is speech, in which when some things are laid 
down, else different from what are laid down results by 
virtue of their being laid down; and by virtue of their being laid 
down I mean that it results through them; and I mean by resulting 
them, that there is no need of any external term for the 
to be, (‘ Analyt, Pr,,’ i. 1.) 


| universal. (‘ Analyt. Post.,’ i. 14.) 


we And I call Term that into which the proposition is resolved, as 
e ect). 


(24. 
is in the whole of the middle, and the middle is either in or not oe 
of the 


description the first. (‘ 

(25.) And when the same thing belongs to all of one 
none of another, or to all or none of each, such a figure I 
second, and that which is predicated of both I call the middle 
it—And the middle term is placed without the extremes, but 
in position—And a syllogism will be possible both when the 
universal and when they are not universal. When they are 
there will be a syllogism, when the middle is in all of one 
of the other, if the negative be in one of the two terms: 
wise the syllogism cannot be. 

For let s be predicated of no part of n, but of all x. 
negative proposition can be converted, n will bel 
but m by the supposition was predicated of all x. 
be no part of x: for this has been shown before, 
belong to all x, but to no part of x, neither will n belong to 
of x: for if m belongs to no part of x, neither will x belong to 
part of mw: but m by the supposition belongs to ally. Therefore 
will belong to no part of N: for this also has become the first figure. 
And since the negative proposition is convertible, (avri7, 
will x belong to any part of x, so that there will be the same syllogism. 
An affirmative syllogism is not produced by means of this figure, but 
they are all negative, both the universal syllogisms and the particular 
syllogisms, (‘ "i. 5. : 

(26.) But if one thing belongs to the whole of the same thing and — 
another belongs to no part of it, or both to the whole or to no , 
such a call the third; and I call that the middle in it of which — 
both the predications are made, and I call the extremes the predicates: 
—And the middle is placed without the extremes, and last in position _ 
—And a syllogism will be ible both when the terms are universal 
and when not universal with reference to the middle. ° 

Accordingly if they are universal, when both p and Rr belong to all 
8, P will belong to some part of R of necessity : for since the affirma- — 
tive is convertible, s will belong to some part of R,so thatsince P 
belongs to all of s, and s to some part of R, of necessity P belongs to 
some part of Rr: for the syllogism is produced by means of the first 
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of three terms and not more, Ani 
that it consists of two propositions and not more: for the three terms 
are two propositions. (‘ Analyt. Pr.,’ i. 25.) ‘ 
(28.) It is necessary in all the figures that the middle be in both 
the propositions. If then the middle term both predicate and be the 
subject of predication, or itself predicates and anything is denied of it, 
it will be the first figure: but if it both predicates and is denied of 
something, it. will be the middle figure: and if other things are 
apapen of it, or one thing is denied and another predicated, it will 
the last figure. (‘ . Pr., i. 32.) 1 ; 
(29.) Moreover in all syllogisms one of the terms must be affirmative 
and it gin poh : for oe Ae peintea there bap oe 
be no syllo; , or it not relate to the thi ro , or very 
Ging i be proved will be assumed. For let it be proposed to prove 
that music is an honourable pleasure; if then any one should assume 
that pleasure is honourable without adding the “all,” it will not bea 
P peagaeeh and if he should assume that some pleasure is ex ; 
if he means other pleasure, it has nothing to do with the subject 
proposed, and if he means the very pleasure rey he assumes the very 


a which is to be proved. (« Mad i, 2 ) FS ‘ 
0.) The science of what a thing possi le to investigate 
means of this figure alone (the first), For in the middle figure the 


llogism is not affirmative,and (the question) what science is, requires 
the affirmative; and in the last figure there is a syllogism, but not a 
universal syllogism, and the question what a thing is, belongs to the 


(31,) All who attempt to syllogise from things less credible than 
the conclusion, manifestly do not syllogise rightly. (‘Top., viii. 6.) 

(32.) From what is true it is not possible to form a false conclusion, — 
but from what is false it is possible to form a true conclusion; not 
however “why” but “that” the thing is. ( Pr,’ ti, 2. 
Accordingly it is manifest that, if the conclusion be false, of necessity 
those are false either wholly or aay from which the argumen- 
tation (Adyos) is derived; but when the conclusion is true, it is not a 
matter of necessity for either anything or all to be true, but it is 
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possible when none of the things in the syllogism are true, for the 
conclusion to be true i i 
necessity. And the reason is, that, when two things are so related to 
one another, that when one is, of necessity the other is, when this 
other is not, neither will the first be, but when it is, it is not a matter 
of necessity that the first be. 
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épior: “Top.,’ viii. 12. 
M ctotecione chs aaiieisaeia taiwan thes append ts be 
soph. notions, but are not; or it is merely apparent syllogising. 
g Elench.,’ 2.) 
crip then cane arguments (Aoycuol) would appear to be 
e 


| productiv (§ Top.,’ vi. 5.) 
h 34.) Induction (reper i the from the particular to the 
iY : thus if a pilot is is the best, and if a charioteer 
is so, universally also the person who is skilled in each 
thing isthe best. And induction is the more persuasive and more 
clear, and more intelligible to sense, and in vogue among the many ; 
but the syllogism has more force and is more effective against opponents 
in argument. Top, i. 12) 

(35.) Induction and the syllogism from ne serra bebop 
one extreme to syllogise the other with the middle term ; for example, 
i term of a and c, by means of c to show that 4 may 
be predicated of B: thus we e inductions.—But c must be 
considered as of things individually: for induction is 
made through all. (‘ Analyt. Pr., ii. 23.) 
manner induction is opposed to syllogism; for the one 
of the middle eo 8 Mink alte abe Aws 

but other (induction), by means of the 
first to ka os of the middle = 
syllogism throu middle term is prior 
us ae sy! through induction is the 
23, 


Pr., ii. 23. 
Sign (onuciov) are not the same, but 
proposition conformable to opinion: for what for the 
produced in a particular way or not 
or not to be, this is probable; for example, that men 
envious, or no Sow tte covet And Sign pec cer 
a proposition tive either necessary or conformable 
if Cf ey Laban, rail sad ge brave has 
before or after, this is a sign o! the thing 
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év@iunua) is a syllogism from probables or signs. 
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_ it is manifest that the example is neither as a part to the whole, nor as 
a whole toa as a part to a part, when both are included in 
_ the same the one is known. And it differs from induction, 
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Post.,’ i. 1. 
a syllogism 


of contradiction. (‘ Analyt. 
is a proposition contrary to a propo- 


but not as a matter of 


sition. And it differs from the proposition, in as much as it is possible’ 
for the objection to be particular, but the proposition either cannot be 
80 “ 7 or at least not in the universal syllogisms. (Analyt. Pr.,’ — 
ii. 26. 

(42.) Since it is the nature of some things through themselves to be 
known, and of some through other things (for principles (épxaf) are 
known through themselves, but other things subordinate to principles 
are known through other things), when any one attempts to show 
through itself a thing not known through itself, then the thing to be 
proved (7d e épxijs) is assumed. (* Analyt. Pr., ii. 16.) 

And people appear to assume what is to be proved in five ways. 
Most manifestly and first, if a person should assume that which 
requires to be proved. And this in itself does not easily escape notice; 
but in common names ( ),* and in all those things in which the 
name and the notion (Adyos) have the same meaning, it is more easy to 
escape detection, And the second way is when a person assumes the 
universal when it is necessary to prove the particular ; for example, if a 
person bet Ss to show that of contrary things (évdyria) there is one 
science, should universally assume that of opposed things (dvrieméva) 
there is one science; for he appears to assume with many other things 
that which it was requisite to prove by itself. The third way is, if 
any one, when the thing proposed is to show the universal should 
assume the particular ; for example, if he had to prove that of all con- 
trary things there is one science, he should assume that there is one 
science of some particular sree Phe 3 for such a one also appears 
to assume separately by itself that which it was requisite to prove 
together with others. Again, if any one should assume the problem (7d 
mpoBAndév) by dividing it; for example, if, when it was required to 
show that the art of medicine concerned both health and sickness, he 
should assume each separately. Or if any one should assume one of 
two things which follow one another of necessity; for example, that 
the side (of a square) has no common measure with the diagonal, when 
it was required to show that the diagonal has no common measure 
with the side. (‘Top., viii. 13.) 

(43.) The affirmative (demonstration) is prior to the negative, and 
more easily known, for through the affirmation the negation is known, 
and the affirmation is prior, as being also is prior to not being. Further, 
it is nearer to a first principle; for without the positive proof there is 
no negative proof, (* Analyt. Post.,’ i. 25.) 

(44.) All persons who form a conclusion through that which is 
ee — indeed a arm per but they show what has to 

lemonstrated by virtue of an thesis, when anything impossible 
results by the assumption of hs contradiction (aoripaass) (10). 
(‘ Analyt. Pr.,’ i. 23.) 

The demonstration which leads to an impossibility is thus :—If it 
were required to show that a does not belong (érdpxet) to B, it must 
be assumed that it does, and that B belongs to c, so that it follows that 
4 belongs toc. But let this (that a belongs to c) be known and agreed 
to be impossible. Then it is not possible for a to belong tos. If 
then it is ted that B belongs to c, it is impossible for to belong 
to B. since the affirmative (xatyyopuh) demonstrative is better 
than the ive, it is manifest that it is also better than the demon- 
strative which leads to impossibility. (‘ Analyt. Post.,’ i. 26.) 

(45.) The object of science and science differ from the object of 
opinion and opinion, inasmuch as science is universal and is of neces- 
sity, and the necessary can not be otherwise, but opinion is unsettled. 
( yt. Post.,’ i. 33.) 

(46.) Induction is not possible when there is no sensuous perception; 
for sensuous perception belongs to the particular. Nor yet through 
sense nor through perception is it possible to attain science. For 
though sensuous perception refers to a thing as being of a certain 
quality, and not to any definite thing, nevertheless it is necessary to 
have some one definite as the sensuous object, and the where, and 
the when. But what is universal and in all things it is impossible to 
have sensuous perception of, for it is neither any particular thing nor 
now ; for, if it were, it would not be universal; for we affirm that the 
always and the everywhere are universal. Wherefore, also, if we were 
in the moon and saw the earth Sper (the light of the sun), we 
should not know the cause of the eclipse; for we should perceive 
that it is eclipsed now, but we should not know why at all, for there 
ae be no sehisuous perception of the universal. (‘ Analyt. Post.,’ i. 

, 31.) 

(47.) And I call universal whatever belongs to all both of itself and 
in itself. It is manifest, then, that whatever is universal of necessity 
belongs to the things, And the “of itself” and “in itself” are the 
same ; for example, of itself'a point belongs to a line inasmuch as it is 
a line; and to a triangle, inasmuch as it is a triangle, there belong two 
right angles ; for of itself the triangle (as to angles) is equal to two 

ight angles. And the universal then is, when it can be demonstrated 
— any individual (of the class) and of no class prior to that, (‘ Analyt. 
‘ost,’ i. 4.) 

(48.) To what thing anything of itself belongs, that very thing is its 
own cause (afriov) ; and the universal is first, therefore the universal is 
the cause. (‘ Analyt. Post.,’ i. 24.) 

(49.) Universally, of all things it is im 
stration ; for it would proceed i 


ible for there to be demon- 
indefinitely, so that thus there would be 
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no demonstration at all, (‘ M ; iv, 4.) And it is not possible for | in division, as a living animal by the difference of quadruped and bird 
the thought to go through the infinite. (Analyt Post, i. 82.) and fish. (‘Top.,’ vi. 6.) ‘ : 
(50.) those things are true and first which not through other | That ev ing should fall under the division, if they ee 
things, but through themselves receive assent ; for it is not necessary | opposed in which there is no middle, is not an assumption, for it is 
necessary that everything should be in one of them, if there shall bea 


in scientific first principles for the “ wherefore” to be inquired after, 
but each of the slags must itself of itself receive assent. (‘Top.,’ 
i. 1.) And in two ways it is necessary first to know: for as to some 
things it is necessary first to admit that they are; but as to others it 
is necessary to understand what the thing spoken of is; and as to 
others again both ; for example, in the proposition that either to affirm 
or deny ev ing is true, we must assume the “is”; and in the 
triangle, that it signifies this icular thing ; and in the monad both, 
both what it means and that it is. (‘ Analyt. Post.,’ i. 1.) 

(51.) But we assert that all science is not demonstrative, but that 
that of the immediate (&uera) is incapable of demonstration. And that 
this is a matter of necessity, is clear; for if it is n to under- 
stand the prior and those things from which the demonstration comes, 
and the immediate at any time enter into the demonstration, it is a 
matter of necessity that the immediate are not capable of demonstration. 
And this then we so affirm, and that there is not only science, but also 
some first principle (4px) of science by which we know the terms 
(Spor). It is necessary not only to know the first things, either all 
or some, but also to know them more: for always that through which 
each thing is, is more (in a higher degree); for example, that through 
which we love, is more love. So that if we know by the first things 
and believe, those things also we know and believe more, since by 
Sak we know also the things which come after. (‘ Analyt. Post., i. 

2.) 

(52.) And an immediate proposition (xpéracis Kueros) is a beginning 
(apex) of demonstration, and an immediate proposition is that to’ which 
there is no prior proposition. (‘ Analyt, Post.,’ i. 2.) 

(53.) And of an immediate syllogistic beginning I call that the 
Thesis which need not be demonstrated, and which it is not n 
that he who is going to learn anything should possess; but what he 
who is going to learn anything must necessarily possess, is an axiom 
(Gélwpa). (* Analyt. Post., i. 2. 

(54.) The first things will be definitions (Spicuo:) incapable of 
demonstration. For definition is of what the thing is and of essence ; 
but all demonstrations appear to go by hypothesis and to assume 
what a thing is; for example, mathematical demonstrations take for 
granted what a unit is and what odd is, and other kinds of demon- 
stration in like manner. 

‘ The en is a certain notification (ywwpicpuds) of essence. (‘ Analyt. 

ost,’ ii, 3. 

(55.) He who defines shows either what a thing is or what the name 
means, (‘ Analyt. Post.,’ ii. 7.) 

who in any way by a name give an account of a thing, mani- 
festly do not give the definition of the thing, since every definition is 
speech (Adyos). (‘ Top.,’ i. 3.) 

What a triangle means, the geometer assumes; but that it is, he 
proves. (‘ Analyt. Post., ii. 7.) 

(56.) And it is necessary to investigate, when considering things 
which are alike and do not differ, in the first place what they all have 
in common, then again with respect to other things what things they 
have which are of the same genus as the former, and are the same as 
one another in species, but different from the first named. And when 
in these things it has been found what they all have in common, and 
in the other things in like manner, we must consider again if there is 
anything in common in these things which have been taken, until you 
come to one notion (Adyos); for this will be a definition of the thing. 
But ifa man does not come to one notion, but to two or more, it is 
manifest that what is sought cannot be one, but more than one. For 
example, if we should inquire what magnanimity is, we must consider 
in the case of some magnanimous persons whom we know, what one 
thing they all have by which they are such. For example, if Alcibiades 
is magnanimous, or Achilles, and Ajax, what one thing they have all in 
common! Non-endurance of insult; for the first made war, and the 
second was enraged, and the third killed himself. 

Again in the case of others, such as Lysander or Socrates; if indiffer- 
ence in prosperity and adversity are the things that they have in 
common, these two things I take and consider what same things are 
contained in the ab of all feeling (4wa®ela) as to fortune, and non- 
endurance of insult, If they have nothing in common, there must be 
two species (fn) of imity. (‘ Analyt. Post.,’ ii, 13.) 

(57.) Of the things indeed which are in the definition, each will 
extend further, but all will not extend further. For of necessity there 
must be this essence (odcia) of the thing: for example, there is number 
in every Three (rpids), odd (eperrdy), and the prime in both ways, both 
so as not to be measured by any number and not to be composed of 
numbers, This then is Three, number odd, and prime, and prime in 
this manner : for of each of these things some are in all odd numbers 
eee, but the last is in Two also, but all are in none, (‘ Analyt. Post.,’ 
i 13.) 

(58.) And it is necessary, when a person is labouring at any whole 
thing, to divide the genus (yévos) into things indivisible in species, the 
Le av ple, to divide number into Three and Two. (‘ Analyt. 

‘ost.,” ii 
All genus divided by differences which are opposed to one another 


difference (S:apopd) in it (the genus). (‘ Analyt. Post., ii. 13.) 

It is 
who cut into two parts divide by privation, 
ference in 
there should be species of a thing which does not exist; 


And there is no dif- 


of animals without feet or animals withont wings, as there is in the 


case of wi animals and quadrupeds, (‘ De Partib, Animal.,’ i, 3. 
, hy io (épicpos) consists of genus and differences ( ). 
*Top.,’ i. 8. : 
It is requisite that he who defines well define through genus and 
differences, and these belong to those things which are plainly clearer 
than and prior to the species (¢€dos). 
And there are three ways in which the definition is not from prior 


things. The first is, if through what is opposed that which is opposed 


is defined ; for example, if through evil good is defined; for the opposed 
exist by nature, But to some the knowledge of each of them appears 
to be also the same, so that neither is one better known than the other, 
But it should not escape notice that some things perhaps it is not 
possible to define otherwise ; for example, the double without the half, 
and all those things which of themselves are said in relation to 
thing (apés 71): for in all such things to be is the same thing as to be 
related to something in some manner, so that it is impossible without 
the one to know the other; wherefore it is necessary in 
(Adyos) of the one that the other also be included. 

Another way is, if a man uses the very thing which is defined. But. 
this escapes notice when he has not used the name itself of the thing 
defined : for example, if he defined the sun to be a star which appears” 
in the day-time ; for he who employs the word day ‘ 
sun, And it is requisite, in order that such errors may 
exchange the name (dvoua) for the notion (full speech, Adyos): for 
example, that day is the passage of 
manifest that he who has spoken of the | 


passage of the a 
earth has spoken of the sun. Bo, thet she who bee anhayet See 


OP] 
What is an eclipse? Privation of light from the moon through the 


(Analyt. Post. ii, 2.) 

(63.) Not only that a thing “is” ought the definition (dpurucds 
Adyos) to show, as the most part of definitions declare, but the 
cause also ought to be in it, and to be clear, But the notions of the 
definitions are as conclusions ; for example, what is quadrature? It is 


a esteem equilateral figure being equal to a figure of unequal sides,* 


And such a definition is an expression of the conclusion, But the defi- 
nition which says that quadrature is invention of a middle, states the 
cause of the.thing. (‘De Animal.,’ ii, 2, § 1.) 

(64.) And it appears that not only what a thing is, is useful towards 


knowing the causes of the accidents of essences (r&v oupBeBnxdrav Tais 


obgias), as in mathematics what a straight line is and what a curved 
pete DN eed whee oe aees i aligns ta how 
many right angles the es of a triangle are equal to; but conversely 
also the accidents eke ays great degree to perceiving what the thing 
is; for when we are able by the bg prr ic (pavracia) to give an 
account of the accidents either of or of the greater part, then con- 
cerning the essence also we shall be able best to speak; for of all 
demonstration what a thing is (rd 7! éerw), is the beginning. So that 
in all definitions in which it does not happen that we can ise the 
accidents, and cannot even form a conjecture of them easily, it is mani- 
fest that they are all enunciated dialectically (S:aAexrin@s) and emptily 
(xev@s), (‘De Animal.,’ i. 1, § 8.) 

(65.) And of some things some other thing is the cause, and of other 
things not, 

Accordingly it is manifest that of those also which belong to the 
class of what a thing “is,” some are immediate (mera) and first prin- 


_ © This is what the 14th Proposition of the Second Book of Euclid shows. 


uisite, moreover, to divide by privation (orépnais), and those — 


the notion — 


‘ivation, so far as it is privation, for it is pageants that — 
example, 


the sun above the earth; for itis — 
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for granted either of the parts of the enunciation, for rpl a 
thing is, or is not, is Hypothesis (drdéec1s): but the proposition with- 
out this is Definition ; for the definition is proposition (@é01s) ; for the 
down (puts, places, tifera:) that the unit is indi- 
_ visible, as far as peace Ae concerned : but it is not hypothesis ; for 

what a unit is and that is a unit is not the same thing. (‘ Analyt. 


All demonstrative science is about three things, two of which 
are assumed to be; and these two are genus, the affections (wa@juara) 
of themselves it contemplates, and what are called common 
axioms ( ) from which first principles science demonstrates ; 
and 
for 


- 


affections (3d@n) of which what each means it takes 


prior when he knows from causes which depend 
on So that if he knows more and most, that science 
will be both more and most. (‘ Analyt. Post.’ i. 9.) 


not know the first principles which admit of no 
), has been said before. But as to the know- 
want a middle, a man may be in doubt. All 
faculty, which men call perception 
perception, in some animals there is a 
thing perceived (afc@nua); and in others 
animals, then, in which it is not, there is either 
to things of which there is no in 
ive: but in those ani- 


3 
: 
: 
I 
- 
] 


E 


i 
ef 


E 
i 
Fe 


i 
F 


abil 
i 


: 
H 
2 
: 
+ 
BE 
re 
ef 


Bet Ree expeionsss or fron a whole thi 


ee 


_. And since of the faculties that concern the understanding (3:dvoia), 

by th, some are always true, and some admit of 

and reasoning (Adyiopos); and since science and 
true, 
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clearer than the demonstrations, and since all science is together 
),* there can be no science of the first principles: and 
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term is uncertain; its use is, however, 
meaning now affixed to it is sufficiently 
pepper uy of a bellies 

story of a bui 4 e 
_ distinction an oriel is this: by a Bay is 
_ understood @ projecting window, or rather a projection pierced with 


___ * The word Aéyes is rendered ‘ratio’ by the Latin translation. 
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window openings in its entire width, and rising immediately from the 
ground, whether it be confined to the lower part of the building or 
carried up through one or more stories above the ground floor; by an 
Oriel, is understood a bay which does not descend to the ground, but 
is suspended over the face of the wall beneath it. Oriel accordingly 

mds with the German terms Erker-fenster and Chor-fenster, 
which are almost the only ones of similar import in any foreign lan- 
guage. This absence of a name for it is accounted for by the thing 
itself being little known in the architecture of other countries, and in 
our own it occurs only in our Domestic Tudor, such form of window 
Mt en ed rare indeed in ecclesiastical structures. In our domestic, 
which also comprises collegiate, architecture, it is a beautiful and 
valuable feature, and one which admits of very great diversity of 
design, and imparts much variety and liveliness of effect to a building, 
more especially if there be ground-bays likewise, the two kinds of 
projection both harmonising and contrasting with each other. The 
colleges of Oxford and Cambridge afford numerous excellent examples 
of both bays and oriels. 

Internally there is no distinction between bays and oriels, inasmuch 
as both the one and the other form a recess whose sides are filled with 
windows. But greater variety of plan occurs in oriels than ‘in bays, 
which are usually more spacious as to breadth, and of shallower 
proportions as to depth; they are also either rectangular in plan, or 
form three sides of an octagon, whether a regular one or not; whereas 
curved forms are of frequent occurrence in the plans of oriels, and are 
occasionally combined with straight ones. Yet as similar plans do 
occur in bays, no real distinction can be founded upon such accidents 
of design. Thornbury Castle, Gloucestershire, contains an example of 
a bay of very unusual character, both in respect to plan and elevation, 
its plan in the upper part being different from that of the lower, and 
in some degree projecti ver it, as is indicated in the annexed 
figures, the first of tek Gnaties the plan of the lower, the other of 
the upper floor. 


Bays ly terminate in either a plain or embattled parapet; 
but oriels are for the most part made to show some sort of roof, either 
rising behind or resting upon the mouldings which serve as their 
cornice. Occasionally this roof or crown is rendered an ornamental 
part of the design, and terminated by some kind of finish. Oriels may 
therefore be described as consisting of three distinct parts, namely, the 
supporting ion, consisting of a series of mouldings, splayed off so 
as to come down to a _ below, somewhat after the manner of a 
corbel (for which member we would accordingly suggest corbel-stool or 

as a significant and very convenient term); 2ndly, the body 
of the oriel, consisting of the window-apron or window-parapet, and the 
window-openings themselves, the former of which is almost invariably 
panelled so as to correspond with the lights, whereby the whole is 
made to consist of a series of panels, those in the lower range being 
blank or solid, the others perforated and glazed; 3rdly, the crown or 
roofing, occasionally including under that term the ornamental finish, 
of whatever kind it may be, above the windows, when that happens to 
form a conspicuous termination to the design, as is the case with the 
semicircular oriel at Great Chalfield, where the parapet is formed by a 
rich bandeau or crown of strawberry-leaf ornaments or Tudor-flowers 
with open work between them. 

ORIFLAMME, [Banner.] 

ORILLON, is the term applied in fortification to the projecting 
tower at the shoulder angle of the bastion. [See m in the 
ro to Bastion.] This orillon covers the flank from view from the 

t; it is frequently found in old fortresses and also in Coehorn’s 
of fortification. 

ORI/ON (Constellation). We have already noted the appearance 
which the Greek astro-mythological system has of being an application 
of existing fables to a subdivision of the stars derived from the East, 
mixed ps with the Oriental allegories, imperfectly understood. 
The trivial character of the myths by which the Great Bear and Orion, 
perhaps the two most remarkable constellations in the heavens, are 

panied, is gh of itself to upset any claim to high antiquity 
for the system above noted. We owe this brilliant cluster, according 
to Hyginus (of whose two or three very slight stories this is the most 
striking), to the fraternal solicitude of Apollo that his sister Diana 
should remain unmarried, or at least that she should not marry one 
Orion, a son of Neptune oe to some, or of a rather curious 
parentage according to others. The deity above mentioned, when 
persuasion had failed, hit upon a method of preventing his sister’s 
match, as follows. He asserted that she could not hit a black object 
which appeared in the sea at a distance ; and she, being a good marks- 
woman, Showed him immediately that she could. This black object, 
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however, was the head of her lover, who was swimming at the time, 
and the end of it was, that, to custom, he was immediately 
gazetted as a constellation, with his club and lion's skin, 

Orion is surrounded by Eridanus, Canis Major, Gemini, Auriga, and 
Taurus, The position of his belt, with respect to Aldebaran, and 
Sirius, and the proximity of Procyon, Castor and Pollux, the Pleiades, 


&c., render it difficult to forget and unnecessary to describe this part | peaks. 


of the heavens. The list of stars is as follows: a and 8, of the first 
magnitude, were frequently called Betelguese or Betelgeux, and Rigel, 


corruptions from Arabic names; y was called Bellatrix, 
No. in C No. in Catalog 
Character, of Flamsteed, of British 
(Bradley)., Association, Magnitude. 
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OROGRAPHY, or OROLOY: from dépos a mountain, and ypaph 
description, and Adyos, discourse, respectively, (the science of mountains,) 
belongs technically to three branches of natural knowledge, physical 
geograph , meteorology, and geology; but it is usually er as a 
part of the first, and confined to the subjects of the configuration, 
magnitude, and distribution of mountains, with some general reference, 
also, to their climate, and to their relations to organic nature. 

a the term mountain be universally understood, yet it will 
be found very difficult to define strictly what is meant by it. From 
the mole-hill in the meadow, to the gigantic Himalayas, the gradations 
are infinite, and no positive line can be drawn between the hill and the 
mountain. Moreover, the name is sometimes given to a single eleva- 
tion or peak,as Mount Altna, &c., and sometimes to a whole and 
extensive cluster of eminences, as Mount Caucasus. Isolated moun- 
ses are rare, and when they do exist are generally, though not always, 
volcanic, 

The general disposition of mountains is in groups or chains. The 
word group explains itself, but what is understood by a chain may not 
be so clear. en hills or mountains are so as to forma 
line or band whose length greatly exceeds its breadth, such a dispo- 
sition, whether the line be straight or curved, is called a chain, and 
sometimes a ridge; though the latter name is more exclusively applied 
to the lesser chai We are not however to understand Ge chain of 
mountains, a single unbroken longitudinal eminence, like that formed 
by the connected roofs of a row of houses. A chain of mountains, on 
the contrary, is very irregular, and composed of many subordinate 
parts. In what is regarded by some geographers as a complete chain 
there are three el or nearly parallel ridges; the centre one is 
usually the highest. These three ridges, though distinct, are seldom 
equidistant from each other, and they are frequently united. From 
the points of junction, and from different parts of the outer ridges, 
other chains strike off at various angles, and these in turn send off 
other ramifications, which go on dividing and diminishing in height 
till the last undulations are lost in the general surface of the plain. 
These different branches of a chain have received various and very 
arbitrary names. Some divide the whole system of a chain into the 
primary, principal, primordial, or great ee and secondary and 
tertiary chains ; but these names having now reference to the order of 
formation of rocks rather than to their disposition, though the latter 
circumstance is greatly dependent on the former, they are at present 
confined to geological considerations, and we therefore say such a chain 
or ridge isa branch of some other chain or ri us the Apen- 
nines are a branch of the Alps. Minor ramifications, when short, are 
called an. Wherever the main chain sends off other chains, the 
former is, at that particular spot, higher than elsewhere, so that 
between two consecutive elevations there is an apparent depression : 
hence the summit or ridge-line of the main chain is divided into 
heights, which are called peaks, domes, &c., according to their shape ; 
and depressions, which receive the general name of passes, because 
they are the places where the passage over the chain from opposite 

eys is most easily effected. These or are termed 
cols in the Alps, ports in the P. ees, and pertuis in the Jura. The 
are also called gorges or but incorrectly, for the gorge 
properly the contracted part of a valley, and the defile, a very narrow 
passage at the foot of the mountains or winding amongst them, The 


* =|, x, x, of Bayer are g, +, and r in modern catalogues. 


ridge-line of great chains is also irregular in breadth as well as heigl 
it is sometimes very narrow and sometimes very broad, and in some — 
laces spreads out into what is termed table-land ( eld in Norway), 
‘able-lands, or plateaus, are however not always of this terrace form 
Uuey age not walroqnently sank, if we may 90: sey, inte ie ud 
summit of the ridge, so as to be surrounded by lofty eminences and — 
Table-land is also sometimes ascended by gentle acclivities, 


main chain are termed longitudinal valleys ; 
> eg ag cipal watercourse, is nearly parallel to the direction o 
e chain. 

valley of the 
examples. Two things have been remarked in longi eys; 
first, that there is mocnotineshin pecteck'& Soeeaee a 
entering angles on one side and the salient angles on the other, that 

it were possible to bring the two sides into contact, 
perfectly correspond, so as to’ leave no trace of their 


’ 
valley opposite torthe centre ri 
are true as regards aril, 
universall. 


con ak en aca Sa i Pn 
steepest. But this is from being always the case, 
Andreossy has laid down as a principle that the 
chain of mountains is that which looks towards the hig 
the general slope on which the chain is set. This opinion is doubt 
better founded than that of Bergmann, nevertheless it is not strictly — 
correct; and there seems reason to believe that no general law obtains 
on this subject. 24 
The ap ce presented by chains of mountains is not onl aee 
different in different parts, but the very same mountains when seen 
a distance no way resemble their aspect when seen nearer. Ata dis- 
tance the minute irregularities are lost in the general contour, and the — 
particular shadows are blended into a uniform tint. The formsof — 
rocks generally depend on their nature, and a i can some- 
times pretty correctly divine the latter from the former. These may 
either present the aspect of needles or sate GEN masses, or the 
summits may be dome-shaped, or stretch g like a vertical wall, — 
either entire or bearing a resemblance to ruined battlements and towers 5 
sometimes the whole mass is piled up into a succession of ic 
steps or terraces. Individual mountains and hills also vary in form; — 
those which are volcanic are generally conical ; others are round, oval, 
lumpy, saddle-backed, &e, a. 
ountain-chains are the natural water-sheds (the divortia iy ps A 
but it must not be thence inferred, as has too frequently been 
that all water-sheds are mountain-chains. This erroneous idea red — 
our older maps with mountains where in nature not a hill is to‘be seen. 
Another error is to the mountains of the earth as so many 
connected chains, which, by starting from some particular point, may 
be traced stretching and branching continuously over the whole surface 
of the globe. ‘The fallacy of such pretended continuity is evident 
from the difference in the arrangement as described by different — 
writers. The truth is, that mountains are scattered over the surface 
of the land in the confusion, here isolated, there in groups or 
in chains; the chains being in some places single and independent, in 
others connected; in one place running in directions, in 
another intersecting, crossing, or branching off at different angles; in 
some cases completely enclosing a certain extent of country so as to 
form an entire and perfect basin, in others only partially enclosing a 
In one country the mo’ are set in the centre, or near 
one of its coasts, and in the direction of the greatest length of the 
country; in another, they are set across the country, In fact, the 
chains are observed to be in all possible directions, both Ae aaaaist aa 
points of the compass and the trending of the coast-lines. us with — 
the age aay of the Andes and the Rocky Mountains, the Appala- 
chians, the Ghauts of India, the coast-mountains of Abyssinia, the 
Scandinavian Alps, and the Apennines, there is very little conformity 
between the direction of mountain-chains and the configuration of 
countries. f 
Mountains have a very important part to 
economy of the earth; they arrest the 


n the general — 
clouds, whose pre- 
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cipitated waters they store up in their interior and exhaustless reser- 
voirs, whence are contin issuing, which unite and form 
those streams that fertilise the plains, or, collected into mighty rivers, 
fayour the transport of commodities and facilitate the intercourse 
_ between the ocean and the interior of the continents. The influence 
_ of mountains on local climate is all-powerful, and depends upon the 
_ direction in which they lie as the sun’s course, their height, 
i eta en globe, their proximity to or remote- 
‘ness the sea, the winds they arrest or give passage to, &c. 
_ Mountains have moreover a climate of their own, or rather a great 
_ variety of climates. Thus, i i the sea towards the 
_ summit of the Andes, almost every kind of climate is passed through, 
nearly as completely as if the traveller were to proceed from the 
towards the pole. At an elevation of about 16,000 feet on 

the Andes under the equator, we reach the lower limit of perpetual 
congelation ; and mountains in that region which exceed that height 
congltion however, far ier bila Siplenh thee = $007 
is, , far from parallel general surface 

of the earth. It approaches that surface as it advances towards the 
ee eee ene loin tee “are alll Sgnetontly 
[Cumate; Snow, Perenntat.] 

The limits of perpetual congelation, as ascertained from the stability 
of snow on arr eeene Senreen (es See eae particular 
circumstances. Thus, gene- 
speaking, the snow-line is highest on the south side of mountains 

and 


i 


dedi! —Latregranytlest agredleenenger te: 15,800 feet 
on the mountains of Vilcanota in South America, which are as far 
south as 14° 33’, 
© paler agar ing as we ascend mountains venga abe 
part to greater rarity of the atmosphere in the higher regions, 
ee ee ee tae Sneek arb at ta pinion; never. 
theless the particular aspect of various of mountains as regards 
sun, and the conformation of the hi ow greatly modify 
of particular places ; and a much greater heat is sometimes 
a high valley than is felt in one much lower down. To 
Sage oe athe llr li gi that are met 
nea , many being found at heights where 
ex 


would be li f 

"howe mountains are such striking objects, and, when contemplated 
only respect to their absolute elevation above the sea, appear to 
be enormous protuberances on the earth’s surface, they are very incon- 
1 hen compared with the whole mass of the globe. The 
4 the earth, at least those where ion is most 
_ dense, and in which human industry is most concentrated, all lie 
q within a few hundred feet above the sea, which may be asa part 
‘ ee eecren of the sober, But even the height of the loftiest 
mountains, which is about five miles, is only about one eight-hundredth 
ee oe In books of travels we often find the 
at which a particular mountain is visible. As 
assertions of this kind are sometimes loosely made, the following rule 
will serve for roughly estimating the distance at which a mountain 
__ of known height can be seen from the surface of the sphere : multiply 
the root of the a of the mountain in feet by 1:2247; the 

_ product will be the distance in miles at which the mountain is visible. 
With to the heights of nfountains it may be observed that 
cortdilgy A meee. Ame authors, however, regard every eminence 
1000 feet asa hill. Since the application of the barometer to 
the admeasurement of heights, there are few mountains of any import- 
ance, in Europe at least, whose elevation above the sea is not now 
and registered, A list of the principal mountain heights on 
obe would fill a volume. It may be sufficient here to give the 

of the principal! peaks of some of the more important chains, 

—Mont Blanc, highest point of Alps, and of Europe, 
744 feet ; Mont Perdu, Pyrenees, 10,994 ;"Monte Corno, Apennines, 
; Lomnitz, Carpathians, 8799; Sneehetta, Dovrefield, Norway, 
Mulhacen, Sierra Nevada, Spain, 11,483; Puy de Sanci, Auvergne, 
6200; Mont Mezin, Cevennes, Fitmnce, 5795; Aitna, Sicily, 


Olympos, Greece, 9754; Vesuvius, 3947. 
slands.—The greater number of the heights about to be 
derived from a table of the‘ Altitudes above the mean 
the sea of the stations composing the principal Triangulation’ 
Trigonometrical Survey of Great Britain and Ireland, 
account of that triangulation recently produced by Captain 
R.E., under the direction of Colonel Sir Henry James, 
.» F.R.S., Superintendent of the Survey, London, 1858, The 
altitudes of a few stations but little elevated above the sea, are in- 
cluded for comparison. Fractions of a foot are either omitted, or 
____ reckoned as an entire foot, except in heights below 1000 feet, in which 


a 


be 


& 
a 


H 
F 


ie 


a are given. 

: .—Sca Fell, highest * oom in En; , 8229; Helvellyn, 
- ; Skiddaw, 3038; Crogs Fell, 2928; ‘ot, 2669; Coniston 
‘Fell, 2575; Ingle , 2373; Great Whernside, 2310; Malvern, 

1396; Mendip, 979°2; Beacdn, the loftiest summit of the 


m, 972°8; Leith Hill, 967; Fairlight Down, 583°7; 


Head, 6324; Lundy Island, 466; St, Paul's Cathedral, top of | 


cross, 417°9; Severndroog Castle, Shooter's Hill, ground, 4064; Ep ing 
Poorhouse, 371‘2 ; Greenwich Observatory, vane, 214; Ordnance ap 
Office, Southampton, 78; York Minster, ground, 53; Ely Minster, 
ground, 51°6 ; Norwich Cathedral spire, ground, 19°7. 

Wales.—Snowdon, highest point in the principality, 3590; Carn 
Llewellen, 3471; Cader Idris, 2959; Great Orme’s Head, 683:1, 

Scotland.—Ben Nevis, highest point in the British Isles, 4406; Ben 
Macdui, 4296; Ben Lawers, 3984; Ben Lomond, 3192; Schehallien, 
3564; Ben More, Mull, 3185 ; Ben More, South Uist, 2034. 

Treland.—Carran Tual, Kerry, highest point in Ireland (?), 3412, 
doubtful; Slieve Donard, 2788; Nephin, 2638; Mourne Mountains, 
2493, doubtful; Howth, 555. 

Asia.—Mount Everest, Nepaul, 29,002 (highest mountain known, 
measured by Colonel Waugh) ; Kunchin-junga, Sikkim, W. part, 28,178, 
E. peak, 27,826 ; Dhawalagiri, Nepaul, 26,862; Juwahir, 25,670. These 
are peaks of the Himalaya. Ophir, Sumatra, 13,840; Mowna Roa, 
Sandwich Islands, 13,760; Egmont, New Zealand, 8840; Italitskoi, 
Altaian chain, 10,735; Ararat, Armenia, 17,212; Arjish, Anatolia, 
10,000! ; Olympus, Anatolia, 6500; Lebanon, Palestine, 9517; Awatska, 
a voleano in Kamtchatka, 12,000 feet. 

Africa.—Kilimandjaro, lat. 4°°0’ S. in the true Mountains of th 
Moon, 20,000?; Abba Jarat, Abyssinia, 15,008; Geesh, in Abyssinia, 
15,000?; Peak of Teyde, Teneriffe, a volcano, 12,205; highest 
of Atlas chain, 12,000, eget og more; Table Mountain, 3816. - 

America.—Aconcagua, Chile, (highest point in America?) 23,910 ; 
Illimani (the richest gold mountain of Peru), 21,140; Chimborago, 
Andes, 21,424; Antisana, 19,136 ; Cotopaxi, 18,775; Pichincha, 15,931; 
Popoea' , Mexico, 17,720: the last four are volcanoes. Mount 
St. Elias, U.S., 17,850; Fremont's Peak, Rocky Mountains, 13,570; 
Mount Washington, Appalachians, 6428, 

Mount Terror, 13,384; Mount Erebus, 12,367; both in the antarctic 


lands. 

The cular hi of important ranges of mountains, as ALPs, 
Avrat, &e., will be found in Grog. Drv. under their names, respectively, 
or under those of the countries to which they belong, 

OROSELONE. Pear pier | 

O’RPHICA, certain works falsely ascribed to Orpheus, which em- 
bodied the opinions of a class of persons whom Miiller thus describes : 
“These were the followers of Orpheus (of ’Opducol); that is to say, 
associations of persons who, under the guidance of the ancient mystical 
poet Orpheus, dedicated themselves to the worship of Bacchus, in 
which they hoped to find satisfaction for an ardent longing after the 
soothing and ting influences of religion. The Dionysus, to whose 
worship these Orphic and Bacchie rites (rd ’Oppikd Kadcdueva Kad 
Bak xixd, Herod., ii, 81) were annexed, was the Chthonian deity Diony- 
sus us, closely connected with Demeter and Cora, who was the 

ed expression, not only of the most rapturous pleasure, but 
also of a deep sorrow for the miseries of human life. The Orphic 
legends and related in great part to this Dionysus, who was 
combined, as an infernal deity, with Hades (a doctrine given by the 
philosopher Heraclitus as the opinion of a particular sect); and upon 
whom the hic theologers founded their hopes of the purification 
and ultimate immortality of the soul. But their mode of celebrating 
this worship was very different from the popular rites of Bacchus, 
The Orphic worshippers of Bacchus did not indulge in unrestrained 
pleasure and frantic enthusiasm, but rather aimed at an ascetic purity 
of life and manners. The followers of Orpheus, when they had tasted 
the mystic sacrificial feast of raw flesh torn from the ox of Dionysus 
(@popayla), k of no other animal food, They wore white linen 
garments, like Oriental and Egyptian priests, from whom, as Herodotus 
remarks, much may have been borrowed in the ritual of the Orphic 
worship.” (‘ History of the Literature of Gréece, where the reader 
will find a full account of the Orphic theology.) ; 

Of the Orphic writers the most celebrated are Onomacritus, who 
lived under Pisistratus and his sons, and Cercops, a Pythagorean, who 
lived about s.c. 504. Works ascribed to Orpheus were extant at a 
very early period. Plato mentions several kinds of Orphic poems; 
but he intimates that they were not genuine, Aristotle speaks of 
them as the so-called-Orphic poems (rd xadodueva). In later times all 
manner of works on mysteries and religion were ascribed to Orpheus. 
There are also Orphic poems later than the Christian era, which are 
difficult to be disti from those of earlier times, In Fabri- 
cius's ‘ Bibliotheca Grea,’ there is a list of the writings ascribed to 
Orpheus. [Orruevs, in Broa. Dry.] 

ORPIMENT. [ArseEntc.] 

ORRERY. There are four planetary machines to which distinct 
names have been given, corresponding to the phenomena they are 
intended to exhibit, and which, when combined so as to derive their 
motions from a common origin, constitute what is now generally 
understood by an orrery. These machines are the Planetarium, the 
Tellurian, the Lunarian, and the Satellite machine. The planetarium 
is a mechanical representation of the orbital motions of the planets 
about the sun, either incircles or ellipses, and with ai velocities 
either uniform or variable, according to the ray? of the instrument. 
The tellurian and lunarian, when conn in their improved form, 
exhibit the motion of the moon about the earth and that of the earth 
about the sun, and the principal phenomena which accompany the 
changes in their relative positions, such as the succession of day and 


a 
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night and the variable length of both according to the season of the 
ear, the eclipses of the sun and moon, the variations in the moon's 
titude, velocity, and distance from the earth, the progressive motion 
of her apogee, and the ion of her nodes, &c. The satellite 
machine is chiefly intended to re mt the motions of Jupiter's 
satellites about their primary, combined with the motions of the latter 
ev peti: by Mr. Desaguli 
e origin of the term “ orrery” is thus given by Mr. iers, 
in his ‘Course of Experimental Philosophy,’ 4to, London, 1734, i., 
p. 431. After stating his belief that Mr. George Graham, about the 
year 1700, first invented a movement for exhibiting the motion of the 
earth about the sun at the same time that the moon revolved round the 
earth, he remarks, “ This machine being in the hands of an instrument- 
maker to be sent with some of his own instruments to Prince Eugene, 
he copied it, and made the first for ‘the late Earl of Orrery, and then 
several others with additions of his own. Sir Richard Steele, who 
knew nothing of Mr. Graham's machine, in one of his lucubrations, 
thinking to do justice to the first encourager, as well as to the inventor, 
of such a curious instrument, called it an orrery, and gave Mr. J. 
Rowley the praise due to Mr. Graham.” 

In the latter part of the 17th century Huyghens and Roemer em- 
ployed themselves in the construction of planetary machines in con- 
formity with the se pgs ar doctrine. The one invented by Huyghens, 

a 


who first introdu matic method of calculating with precision 
the n wheel-work for these machines, received from its author 
the name of the Automaton. 


It derived its motion from id ner 
regulated by a balance, the pendulum not having been then introduce 
as a regulating agent, and served for many years as a pattern in the 
construction of orreries, as did the instrument of Roemer, called b 
him a Planetarium, in the construction of machines intended chiefly 
to exhibit the orbital motions of the planets. Roemer had also invented 
a satellite machine prior to the year 1679, the original or a copy of 
which was presented by him in that year to the English astronomer 
Flamsteed. Doth his mechinas are described in: kis © Basis Askeonomien? 
inted in 1735. We may also mention the Planetarium of the eb 
nstitution of London, constructed about the year 1801, on a 
suggested by Dr. Young and the Rey. W. Pearson, and _deseril in 
the paper ‘On Planetary Machines,’ in the ‘ Edinburgh Enyclopedia,’ 


by the latter gentleman. 

The chief part of every o is the mechanism composing the 
planetarium, by means of which the paths of the planets about the sun 
and their relative periodic times are exhibi with more or less 
approach to truth: and this mechanism, with the method of com- 
puting it, being once understood, it will be easy to extend the same 
principles to the more complex cases in which the satellites revolve 
about their primaries at the same time that the latter rotate upon 
their axes and revolve about the sun, as well as to those in which the 

ism of the planets’ axes and the changes in the positions of 
their orbits, &c. are sought to be resented. For this reason we 
shall confine ourselves to the method of computing the wheel-work, 
which will give the relative periods with any required ° 
accuracy, and to the explanation of a very ingenious contrivance b; 
means of which a true elliptic orbit may be produced. Before, however, 
proceeding to this, we would caution the purchasers of these expensive 
toys (those exhibited in the shops of smathenasion instrument-makers 
vary in price from sixteen to forty guineas) against a defect which was 
at one time not uncommon and may still exist, and which, while it 
rendered them worse than useless, showed how little knowledge their 
contrivers could have possessed of the science they are intended to 
illustrate. Weallude to the substitution of the synodic for the sidereal 
periods, whereby each planetary ball was made to revolve about the 
sun in the time which ought to have elapsed between two consecutive 
conjunctions of such planet with the earth. 

To produce the revolution of the planetary balls about the sun, a 
system of vertical concentric tubes is usually employed, which are 
adjusted very near to each other, but yet so far removed as not to 
influence each other’s motion, These tubes are of different lengths, 
the innermost being the longest, and to the superior extremity of 
each a radius vector is attached, and thereby made to revolve once 
during each revolution of the tube, The lower extremities of the 
tubes form the arbors or axes of as many toothed-wheels, which are 
either immediately driven by pinions adjusted to a vertical axle called the 
‘annual arbor,’ or derive their motions indirectly from those pinions 
by means of an interposed train of wheels. The determination of the 
relative number of teeth which must be given to the wheels and pinions 
in order to produce any required motion may be thus explained. 

A pinion generally means a wheel consisting of a less number of 
teeth than that which it drives, but in the present article this restric- 
tion is unnecessary. The teeth of a pinion are called leaves. The 
number of revolutions made by the wheel during one revolution of the 
pinion by which it is driven, is found by dividing the number of leaves 
in the pinion by the number of teeth in the wheel :—thus, if 


there be 35 leaves and 7 teeth, the wheel will make - or 5 revolutions 


during one revolution of the pinion; but if there be 7 leaves and 35 


teeth, the wheel will make é or : of a revolution during one entire 


revolution of the pinion. If to the axle of the wheel be adjusted a second 


Y | and not liable to unnecessary shake, when the teeth and spaces are 


f | revolves in 43325848 mean solar days; the earth in 3652564 mean 
Y | solar days; the number of revolutions made by Jupiter during one 


pinion, which drives a second wheel, and if to the axle of this wheel a 
third pinion be adjusted which drives a third wheel, and so on, then the 
number of revolutions made by the last wheel during one revolution of 
the first pinion will be found by multi er the number of 
leaves in the several pinions, and dividing the result by the product of 
the number of teeth in the several wheels :—thus if there be four pisos 
ving 7, 8, 9, and 10 leaves respectively, and the same number 
wheels, having 20, 21, 22, and teeth respectively, the number of 
revolutions made by gy wheel Sa Me revolution of the 
: 7x8x 9x 10 
es ge ey OF, WD OEP RO 
ren coed me We ee oe 
the last wheel will revolve six times during 253 revolutions of the 
first pinion. Conversely the ratio which the product of the number of 


to uce any 
and the last is found by dividing the number L 
tions made by the wheel by the number of revolutions to be made 
in the same time by the pinion. 
given to the wheels and pinions, as well as the number of wheels and 
pinions to be employed in any particular case, is matter of convenience, 
not of necessity; in over instance the employment of a single pinion 
and a single wheel is theoretically sufficient, but in practice it is 
generally desirable to avoid the use of wheels or pinions with a 

large or very small number of teeth. In the planetarium of the 

Institution the number of teeth is in no instance under 7, or above 
137. Ina more complete instrument, constructed by Dr. Pearson in 
1813, the limits were 14 and 241, The same gentleman recommends 
about 10 teeth to the inch, which he considers “sufficiently strong, 


made equal and at a pagel depth for action.” 


inion by which it is driven, and which is adjusted to the annual arbor. 
Ta this cepevench sevoieddads of the annual arbor will be the measure of 
one solar year. If each revolution of the annual arbor be required to 
represent any assigned portion of a year, the n modification in 
the relative number of teeth in the earth’s wheel a will 
aj sufficiently obvious from what has ; but for the sake 
of simplicity, we shall assume that the earth’s radius vector revolves 
exactly once during each revolution of the annual arbor, a this 
supposition we have now to fix the relative number of which 
should be given to the wheels and pinions which the motions 
of the other planetary balls. It generally happens that the number of 
revolutions which the radius vector of any one of the planetary balls is 
required to make during one revolution of the annual arbor is ex- 
pressed in the form of a decimal. Suppose, for instance, that the 
relative motion required were that of the earth and Jupiter. Jupiter 


365°2564 
pated tet y | Tf this 
revolution of the earth is therefore a = 0848045, 


decimal be converted into a continued fraction, the resulting series of 
fractions, which approximate more and more nearly to 0843045, will 


1 1 7 29 94 

eg rons ia ety tal ieaeee's i aeteaes one of which 
hefound tobe. ig” ag? gaa’ Se? rat ie 
according to the degree of accuracy required, may en 

ratio which the number of leaves in the pinion must bear to the 
number of teeth in the wheel, if only a single wheel and pinion be 
employed, or the ratio which the product of the number of leaves 
must bear to the product of the number of teeth, if a train of wheels 
and pinions be employed. If the first of these fractions, or its 


equivalent, Z , be taken, {he wheel attached to Jupiter's tube should 


contain 77 teeth, and the pinion attached to the asarnel acter. te ies 
it is driven should contain 7 leaves, and Jupiter's radius then 
revolve once d 11 revolutions of the annual arbor, that is, in 
365-2564 x 11 = 4017°8204 days, which is less than the true period 
314°7644 pot In the same manner may be found the time in w 

us 


Jupiter's will revolve when any of the other fractions are taken, 
as under :— 
Period produced. Error, 
ni days. days, 
T= 40178204 © 8147644 — 
= = 4383-0768 50-4920 + 
rhe 83 _ 4380-897 1688 — 
365-2564 x § 7 
= 4332°699 Old + 
a 4332562 0025 — 
&e, &e. &e. 
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The third of these fractions, or rather its equivalent, + was 
the one employed by Dr. Pearson in the construction of his new 
planetarium; so that in that instrument the wheel attached to 
Jupiter's tube contains 166 teeth, and is driven by a pinion of 14 
leaves attached to the annual arbor. In the planetarium of the Royal 
Institution, a train of wheels and pinions represented by the compound 
fraction eo was employed, which therefore gives a period of 


94 

365°2564 x = X 7p = 4330°778 days. 

The contrivance by means of which {a true oe ad gage may be 

uced is extremely simple, For this purpose is n 

ecenge ge a vector which connects the planetary ball with the 
superior extremity of the tube should consist of two parts or arms, 
the lengths of which have a determinate ratio dent solely upon 
the eccentricity of the orbit, and that while the r arm revolves 
about the centre of the ellipse by means of the wheel-work already 
described, the smaller arm be made to revolve about the extremity of 
the larger with the same angular velocity but in the opposite direction. 
This may be effected in two ways. By means of a pulley fired to the 


planetary tube and connected by an endless silken cord with another 
pulley free to revolve about a vertical axle situated at the extremity 
of the arm. The effect of this connection will be that the latter 
revolve once ber. Sears revolution of the larger arm but 

the direction. If, ‘ore, the smaller arm be attached to 
this it will revolve in the manner required. The same motion 


ee etn a phe oet fpoe a double pinion extending the entire 
the larger arm communicating the rotatory motion given 
to it at one extremity, to the axle of the smaller arm situated at the 


ORSELLIC ACID. [Licuens, Colouring matters of.} 
ORTHOGONAL, ORTHOGRAPHIC. The first of these terms, 
when not used in the same sense as the second, means simply perpen- 
dicular. Thus a curve cuts a set of curves orthogonally when it cuts 
them all at right angles. 
or orthographic projection is that which is made by 
lines from every point to be projected, perpendicular to a 
j us if a plane were horizontal, and a point 
p from a given position upon the plane, its last position 
would be the orthogonal or ic projection of its first. 
ORTHOGRAPHY. When this word is looked at in its elements 
(two Greek words ing the art of writing and correctness), it would 
seem that there ought to be included under it whatever belongs to the 
art of writing a language correctly, including both what is called ety- 
mology and syntax. But the grammarians have given it a restricted 
and it is used to denote not the writing correctly in the general, 
proper selection of literal elements of each word that is used, 
and the proper division of each word when one part of it is at the end 
and at the beginning of the line which succeeds, 
the ancient Hebrew manuscripts we may observe that this division 
words never occurs, the scribes resorting to the expedient of widen- 
Rr ore eae turers te teak, coplon of Legos dacommente 
i The law-stationers, in their copies of legal documents, 
fill unmeaning stroke, when the word which 


perceive by certain grammars and dictionaries published by 
osrige men, both at home and still more in the United States of 
orth America, that 


ica, the writers appear to suppose that their works 
will be resorted to even by of cultivation as authorities or 
guides to phy. But we believe it to be the case that the 
number is very of persons who actually use dictionaries for this 


We mean, of course, not mere children or persons of very 
education ; but even of those there are very few persons who 

read much and write occasionally, who ever think of resorting to books 
of the kind we are speaking of; while of a better education 
trust entirely to memory, and should a doubt arise, the reference would 
some eminent author, and not to the guides of which we 
is acquired almost without teaching, and is 
a whole life by the constant practice of 
events, there is no book, grammar, guide, 

, Which a scholar in England regards as in this point a 


raise some one work into an 
is, in fact, a question—one of the 
—whether there shall be an 
which a living language shall for 
the possibility but the weave | 
and in respect of orthography, we are quite sure that no suc 
because it would be quite impracticable to 
all persons who have a right to a voice in such a matter to an 
agreement in any one system involving the admission of certain fixed 
principles. pintbee sen 5 of persons of cultivation, meaning 
of a _ ee , is, we 
i person aspires to write 

ee ee 4 
This has been the standard to which reference has always hitherto 


g 


been made. Open any book printed in the reign of Queen Anne, and 
many words will present themselves in an orthography very different 
from that in which they would now be found. But we must not say 
that the persons who wrote them wrote incorrectly, if they wrote 
according to the practice of the cultivated persons of their time. 

we ascend still higher, and go to the reign of Elizabeth, we find the 
orthography still more diverse from our own ; and when we reach the 
time of Caxton, and still more when we go back to the days of Chaucer 
and Wycliffe, we find many words which, though they are actually 
words now in use, are so disguised in form that we can scarcely 
recognise them. We seem to have got among a people who spoke a 
different language, though they were our own forefathers, not more 
than some fourteen generations removed. 

This has arisen from the want of a standard—something fixed, not 
varying like usage. There is an inconvenience in it as respects the 
writers before the time of Caxton and the invention of printing, and 
we may reasonably wish that, with reference to them, there had been 
some less varying standard and a continuous uniformity; but when we 
look in the writings of the men of the Elizabethan period, we find 
that, though now two centuries and a half have passed, there is no 
more difficulty in perusing them than there is in perusing the writings 
of our own day; and that the same will be the case in respect of the _ 
writings of the present day in the hands of Englishmen four or five 
centuries hence, may be safely foretold. So that there is no real pre- 
judice arising from the unphilosophical and dangerous course of leaving 
this point to be regulated by anything so uncertain as contemporary 


usage. 

At present the number of words of which the orthography is not 
uniform in all writings which aspire at once to be correct and devoid 
of affectation, is exceedingly small. Take this sentence, and the whole 
of the paragraph which precedes it; is there any word, except this 
word precede, in which any variety will be found in the ordinary 
current writings of the day? Or if we found a variety, should we not 
say that the deviation from the usual practice was a casual mistake, a 
slip of the press, an affectation, or that it was the result of some 
peculiar principle which some peculiar person had adopted? And 
even this word precede, though it belongs to a class in which ortho- 
graphy is not uniform, we should probably very rarely find written in 
any other way, for few persons th) prefer the form preceed, if indeed 
such a form is ever So that practically a great and perhaps 
quite sufficient degree of uniformity and stability may be said to be 
secured under the regulating power which now exists. 

Dictionaries and vocabularies, as affording an easy guide to the 
knowledge of what is the usage, may have their use in this respect to 
a few persons who write occasionally only; but as authorities, we 
repeat, they are of no avail. 

It has been matter of complaint that the orthography of the English 
language is not more uniform; that is, that words which are composed 
in whole or in part of the same elements, are not uniform in the 
manner in which those elements are exhibited. Thus all words 
derived of the Latin cedo with prepositions prefixed, it may be said, 
should be in one form ; and it is a variety in defence of which nothing 
can well be pleaded that we should write proceed and yet write also 
concede, So with respect to such words as honour, favour, odour, 
labour, it may be said that there should be uniformity with other 
words like them, in which the w is not found; and further, that we 
should keep to the orthography of the Latin words of which they are 
forms equally in meaning and orthography. This appears plausible, 
but when it is considered that these words do not come to us imme- 
diately from the Latin, but have passed to us through the French, we 
recognise in the unnecessary letter u a part of the history of the word, 
which a person of true taste would scarcely be willing to relinquish for 
an advantage so trivial. Or take the rough word through : some may 
think that the three last letters may well be dispensed with, but they 
remain a pleasing evidence of the origin of the word in the rough and 
strong speech of our Saxon ancestors, 

These little irregularities in orthography, like irregularities in other 
parts of grammar, are not to be ed as evils, Such irregularities 
give deg to what = called idioms, in which no small part of the 

uty of a es. 

Attempts have, however, been made by ingenious men to introduce 
a greater degree of uniformity into our orthography, There is a 
treatise on the management of bees, printed about two centuries ago, 
in which we have a peculiar orthography on a system of the author's 
own. Ritson, in the last century, in some of his works adopted an 
orthography of his own. Professed writers on grammar have done the 
same ; some of them to such an extent that the language, as written 
by them, can scarcely be known to be English. A more moderate 
reform is attempted by an American writer, Dr. Noah Webster, the 
author of the English Dictionary, which has been reprinted in this 
country; and Mr. Bromby of Hull, a learned and ingenious clergyman, 
has printed for private circulation a translation of the treatise of 
Plutarch concerning music, in which the orthography is regulated by 
certain principles which he lays down in the preface. Again, some 
gentlemen, distinguished alike by intelligence and philanthropy, a few 
years ago brought forward a well-considered form of Yer and 

ve to the world an example of it in the periodical called the ‘ Fonetik 

uz. It would be well, perhaps, if philological inquirers and mission- 
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ORYZA, - 


aries availed themselves of this notation, when dealing with unwritten 
, or with those whose alphabets differ wholly or widely from 
all that is familiar to Europeans, Further, it sich a ioctioatie’ thas 
the acquisition of the English itself by young children would 
be greatly facilitated by the use of school-books on the “  weenecté 

system as stepping-stones to our ordinary form of ting. No dou! 
peters be on evil that the strict saastion uf one wih igns to 
harmony with spoken language would involve a sacrifice of much that 
is val for etymological guidance. But any loss on this side would 
be more than compensated by the increased facilities for attaining the 
language. The valid objection to the proposal is, the utter impossi- 
bility of effecting so extensive a revolution. It is most true, it is 
also a serious evil, that our mode of ling is so anomalous and 
inconsistent; yet the words are in ity very few of which the 
y may not be said to be now ished by the great Jus et 
Norma Heme Aged We take the following from a modern 
, 48 being those which, in the opinion of the writer, are most 

uently found with orthographical varieties :— 


honour honor 
inquirer enquirer 
negotiate negociate 
control controul 
expense expence 
allege al 

complete compleat 
connexion connection 
abridgment abridgement 
surprise surprize 


Of course some of these represent classes. But what are these to 
the great body of such a language as ours? And with respect to the 
first and to the last, each of which represents a large family of words, 
we would submit that very few persons indeed who were entitled to a 
Voice in a question of this kind would be found writing honor ; and 
that there is a general rule ing words in ise or ize. The rule is 
this: when the word is a derivative of the French , as is the 
case with surprise, enterprise, and one or two others, to write it with 
the ise ; but when it comes to us from the Greek, as in agonize, and 
other words, to keep the Greek termination (w—Anglicé, ize. 

ORUS, or HORUS, an Egyptian deity, the son of Isis and Osiris, 

ds, according to Herodotus, to the Apollo of the Greeks, and 
was the last of the gods who reigned in Egypt. (Herod., ii. 144; 
Diod.,i. 44.) Typhon, after the murder of his brother Osiris, sought 
to kill Orus; but his mother Isis, according to Herodotus (ii. 156), 
committed him to the care of Leto, who brought him up in the moving 
island of Chemmis, which wasin the lake Buto. The tian priests, 
however, in this instance, as well as in many others, a to have 
been anxious to assimilate the history of their deities as much as 
possible to that of the Greeks. Orus, from the death of Osiris stood 
forth as the avenger of his father; and when he had grown up, he 
made war upon Typhon, whom he defeated in several battles, deprived 
of the kingdom of E, , and, according to some accounts, put to 
death, (Diod., i. 25; Herod., ii. 144; Plutarch, ‘ De Is. et Osir.,’ p. 
358, Francfort, 1620.) 

ane to Diodorus (i. 25), Orus was killed by the Titans, and 
restored to life by his mother Isis, who conferred upon him immortality, 
and taught him divination and the healing art ; a fable which Wilkinson 
thinks “ explained by the historical fact of the priesthood of different 
gods having ruled Egypt before the monarchical form of government 
was established in the person of Menes and his successors.” (Wilkin- 
son, ‘ Ancient ians,’ iv. 397.) Little reliance, however, as he 
adds, is to be pi on what the Greeks relate of the deities of 


tt, 

Orus is frequently represented as sitting in the lap of Isis, but more 
commonly standing in a boat along with other deities, and piercing the 
evil being, Typhon, who is in the water, either in the form of a man, 
or of a long Orus appears also to be represented in some 
bronzes in the British Museum, which depict a man trampling on the 
crocodile, since we know that the crocodile was one of the symbols of 
Typhon. The symbol of Orus is a hawk, who, sometimes in later 
works, is figured perched on an oryx : and the god himself is represented 
with the head of a hawk eowiad with the pshent, or double crown of 
Upper and Lower Egypt. (Wilkinson, iv. c. 18; ‘ Egyptian Anti- 
quities,’ vol. ii. p. 306.) 

ORYZA, the name by which rice was known to the Greeks and 
Romans, and which has been adopted by botanists as the generic 
~ eg = “ plant yielding that valuable grain. [Oryza, in Nat. 

1st. Drv. 

The rice plant is undoubtedly a native of India, from which country 
it has spread over a great part of the world, especially in Asia, where 
it forms the principal portion of the food of the inhabitants, but it 
has also from very early times been introduced into the southern parts 
of E . Theophrastus describes it in book iy. c. 5, with other 
Tadien phinte, and mentions it as growing in water, and that its inflo- 
rescence is like that of milium or icum, and not in form of a spike, 
Rice is now extensively cultivated in North and South Carolina, and 
in j also in Italy and the south of Spain, and likewise a little in 
Germany. 


The perfect system of irriga’ and tillage which was 


introduced into Italy at so early a period no doubt rendered the 
cultivation easy, as the climate is also sufficiently hot and regular. 1 

As the summer tem of many countries is high, it is easy 
to cultivate an annual like rice where water is abundant and irrigation 


irrigation, of making a wean ul 
in the rainy season of tropi 

much more moist than the rest of the country. Its culture has been 
attem in England, and a small crop was raised near Windsor, on — 
the banks of the Thames, It has been hoped that the mountain 
rice, which is known to grow at considerable elevations in the Hima- 
layan Mountains, t be suited to an English 


phere, and 
dry. Rice is sown in the Himalayas only’in places within the influence 
of the periodical rains, that is, from about the middle of J 

end of September. In some places it is irrigated, and in 
not, but rain falls very frequently, and the air is almost al 
moist state, from being charged with moisture from the heated : 
which is deposited on the mountains, when it reaches an nm 
where it becomes cooled beyond the point of saturation, The tempe- 
rature also is so uniform as not to vary 10° of Fahr. from 70° for three 
months. So in the Isle of France the mountain rice is cultivated only 
in the rainy season. 

The rice so extensively cultivated throughout India (and the cultiva- 
tion in China, as described by Sir G. Staunton, is very similar) depends 
Pay ee igation either from rivers or tanks. These 

all (‘ Frag. of Voyages,’ vol. iii. p. 88) describes in one situation, near 
Nundydroog, as sereee over a val 
across, and that they were used for irrigating myriads . 
The embankments are sometimes miles in length, and then of a waving 
snake-like shape. One valley was pointed out to Captain Hall, about a 
mile broad and forty miles long from end to end, which included 
between thirty and forty tanks, every intermediate square yard of the — 
intermediate spaces being richly cultivated, while the 
country appeared to be condemned to perennial sterility, ‘ 

Dr. es states that he never saw or heard of an Indian farmer _ 
manuring in the smallest degree a rice-field ; yet these fields have pro- 
bably for thousands of years continued to yield annually a 
of rice, on an av from thirty to sixty fold; even eighty or a 
hundred coos otto own. The best fs are pear open — 
plains through w! large rivers , e soil is generally o : 
depth ; the best are those annually overflowed by the poled 3 
from which they necessarily receive some fertilising matter; but the 
en part of the rice lands depend on the rains only, and receive no 

elp except from it and the air. The varieties of rice are innumerable ; 
forty or fifty at least are described. They are divided by Dr, Rox- — 
burgh into two kinds: one, called in Telinga, Poonas, Sans., A300, is _ 
sown thick in June or July, and transplanted in about forty days, when 
the plants are about nine to by ier inches high; the fields are then 
kept constantly wet ; more or less flooded, as some sorts 
little water, while others require a great deal. When the is ripe, 
the water is drained off, and the crop cut down with the sickle; it is 
either stacked or trod out by cattle. The grain is preserved in pits 
dug in high ground and lined with the rice straw., The straw is 
stacked by the careful farmer for feeding his cattle during the hot 
weather. 

The second division of cultivated rice is called Pedder Worloo by the 
Telingas, The grains are awnless, and both the unhusked and husked 
rice, in most varieties, is white and of excellent quality, tho 
some require much water, In other parts of the country rice 
divided, ing to the seasons in which it is reaped, into that 
which ripens in the hot weather of spring, in the summer, or in the 
winter. 

Buchanan states that two crops in the year from the same land do 
not yield much more than a single good crop would, But the seasons 
are so uncertain, and the latter crop so liable to fail, that they 
cultivate as much as possible for the first crop. This is rope 
in the rainy season, when the straw cannot be preserved, as 
rice-straw is almost the only food which the cattle have in many 
ro there is an absolute necessity for sowing the second crop 

fodder, 

Rice is no doubt the grain which yields food for the largest portion 
of the human race, but even in India great numbers do not eat rice; 
in fact, in all the north-western provinces wheat is the principal crop, 
and the natives eat wheaten es, and have rather a contempt for 
rice-eating districts, It abounds, however, in nourishment, being com- 
posed almost entirely of fecula, that is, 96 per cent., and therefore 
cannot be baked into bread; but it is more easily cooked. It is light 
and wholesome, and easily digested, and might form a much larger 
portion of the diet in Europe than it does, EB in India eat 
it at breakfast as well as at other meals, and with fish as frequently as 
with their curries. 
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Of the kinds imported into England, the Carolina is the best, 
and is grown in the marshy grounds of North and South Carolina. 
grains are shorter, broader, and boil softer than the Patna rice, 
the best Indian kind known in this country, though in 
perior varieties, as for instance the Rilibeet, 
more esteemed there. In the year 1859, 3,692,023 
cewts. were imported into The quantity retained for con- 
sumption in the United Kingdom was 1,761,865 cwts.; of the estimated 
value of 1,652,505/. The relative values may be judged of by the 
price of the Carolina rice being 20s. when the Patna was 17s.; Bengal 
white, 12s,; and the Cargo only 9s. 6d. The Cargo is a reddish- 
coloured, coarse, but sweetish grain, which is liked by the lower caste 
of natives of India. 

OSCI, or OPICI, a people of 

ical with A 


central 


ancient Italy, who seem to have been 
or Aurunci, and who inhabited the 
part of the peninsula—from Campania and the borders of 
to the Adriatic. Some ancient writers consider the Ausonians 

a branch of the Osci; others, as Polybius, have spoken of 
them as distinct tribes, but this appears to be an error. The names 
Opicus and Oscus are undoubtedly the same. Aristotle (‘ Polit.,’ vii. 
iber to the Silarus, Ausonia and 


_ The Greeks, being superior to 
mental cultivation, affected to despise them, and they 
native Italian tribes, ag Pas the Romans, the adjunct Opican, as a 
tumely to denote both in language and manners 
_ (Cato apud Pliny, xxix. 1); and the later Roman writers themselves 
expression in the same sense: “ Osce- loqui” was tanta- 
_ Mount to a barbarous mode of speaking. Juvenal (iii. 207) says: 
r “* Et divina Opici rodebant carmina mures ; ” 


lied to the 


and Ausonius uses “ chartas” to mean rude unpolished com- 
_ positions. The Oscan was the parent of the of the 
native tribes from the Tiber to the extremity of the peninsula, Sabini, 


Sieenteckanaion’ ilst i 
Etruscan ominated. Livy (x. 20) mentions the 
the datenibak, ihe cadactania erisare 
Osean words and Oscan terminations. 
be understood in many parts of Italy 
e empire. The ATELLAN® FasuLs 
probably Strabo is mistaken in 
at Rome in his day in the Oscan 
the Confederates, who were chiefly 
Oscan legends on their coins, In 
continued to be the vulgar tongue 
from several monuments, 
found at Pompeii, and the 
in northern Samnium, which gives a 
mL — ‘Storia degli Antichi Popoli 
the , appears to have been from the 
under the influence of religious rites and laws 
Oscum’), and the primitive manners and 
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simple morals of the Oscan and Sabine tribes, as well as their 
bravery in arms, have been extolled by the Roman writers, among 
others, by Virgil (‘ Mneid,’ vii. 728-730), and Silius Italicus (viii. 
526-529). 

Concerning the scanty remains of the Oscan language which have 
come down to us, see ‘ Lingus Oscee Specimen singulare quod superest 
Nol in marmore Muszi Seminarii,’ which is given by Passeri, in his 
‘Picture Etruscorum in Vasculis, &c., Rome, 8 vols. fol., 1767-75 ; 
also Guarini, ‘In Osca Epigrammata nonnulla Commentarium,’ 
Naples, 8vo, 1830, where several Oscan inscriptions are found collected. 
Klenze, ‘ Philologische Abhandlungen,’ 1839 ; and Mommsen, ‘ Unter- 
Italieni sche Dialekte,’ 1850, For Niebuhr's views on the Opici or Osci, 
see his ‘Roman History,’ vol. i. 

OSCILLATION and CENTRE OF OSCILLATION. When any 
system is slightly disturbed from its position of equilibrium, it either 
falls altogether or endeavours to recover the position which it lost. 
In the latter case the equilibrium is said to be stable, and in the former 
unstable. A pendulum hanging downwards is an instance of the 
stable kind, and the same pendulum, if it could be so nicely adjusted 
as to rest immediately over the pivot, would be of the unstable kind, 
(SraBie anD UNSTABLE. ] 

When a system endeavours to recover its position, it acquires some 
velocity in the process ; so that, though it would rest at the position 
of equilibrium if that velocity were then destroyed, it is really urged 
through the ooweseght the velocity acquired, and continues tu depart 
from it on the other side until, by the forces which act to restore it to 
the position, all the velocity acquired has been destroyed. Repetitions 
of same phenomenon then take place in succession, the body never 
remaining still when it has attained the position of equilibrium, since it 
never is in that position except when moving with the velocity acquired 
in its descent to that position. If then there were neither friction nor 
resistance of the air to help in destroying this velocity, it would be a 
universal law of mechanics that a system disturbed from its position 
of equilibrium would never recover it, but would make perpetual 
oscillations about it. 

In the widest sense, the problem of oscillations includes most of 
those which occur in astronomy, optics, &e. The moon and planets 
add to their average motions small oscillations about their mean places : 
the tides consist of oscillations of the ocean about the uniform 
spheroid, which, but for the action of the heavenly bodies, would be 
carried round in the diurnal rotation of the earth; the phenomena of 
light are produced by the oscillations which take place in an elastic 
ether; those .of sound by the oscillations of the air; and so on. 
Usually, however, the problem of oscillation refers to nothing more 
than the oscillations of a solid system, acted on by gravity, about a 
horizontal axis, the original departure from the position of equilibrium 
being but small; in fact, to the purely theoretical part of the problem 
of the PenpuLvuM, to which we shall here confine ourselves, giving the 
investigations in a brief form, since it is impossible, within our limits, 
to explain the numerous points alluded to with sufficient illustration 
for a learner. 

Let a material it, a very small body, be attached by a string or 
rod without weight to an immovable pivot. In the position of rest the 
string hangs vertically: let us now suppose it removed out of the 
vertical position, and let go when it makes an angle a with the vertical. 
When ¢ seconds have elapsed, let it make an angle @ with the vertical. 
The material point is acted on by gravity with a force which would 
produce an acceleration g (or 3271908) feet nearly, in one second : if 
then / be the length of the string,/@ is the arc, through which the 
point must move before it arrives at the lowest point of its course, and 
we have by the well-known equations of motion, 


&.10 : a 
Te = — sin @, or 1 Fe +gsin 0=0. 
The first integration of this gives 


i(S = 2g (cos @ — cos a), 


since it is a condition that the motion began when @ was = a, 
gives : 
x Bs ad 2 ARs Seek 
rcs g “V(sin® a’ — sin? 6’) 
a! and @ being the halves of a and @, and the negative sign being taken 
because @& diminishes as ¢ increases. ‘The integration of this is 
facilitated by assuming sin @’=sin a’. sin ¢, which gives 
/(sin? a’ — sin? 6’) = sin a’ cos ¢, 
sin a con gdp 
(1 — sin? a’. sin? ¢.) 
U dp 
9° VQ — sin?a’. sin? ¢) 


This 


dy = 


a 
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kes &aleniia fot obit of: tinh To find the time of a semi-vibration, 
1 
this must be integrated from & =a’ to &=0, or from @ = 3 to o=0, 


1 
that is, after change of sign, from = 0 to ¢= >. Now between these 
limits 


2 1.3.5....2n—* ™ 

Sin” ¢.d9 = 306 an 8 
hence, changing the sign of the preceding and in ing each term 
by this formala, we find the time of a semi-vibration. uble this, 


to find the time of a vibration, which call T, and we have 


l 1 1.9 
na a/a. {14 jaime + 


za; sint a’ + 


7.16 = * 
Sy ee 
Tides tate’ +... } 


a very convergent series, If a’ be small, we have, with an error of the 
second order only, 


g > 

or the time of vibration of the eame pendulum in different small ares 
is very nearly — of the 1 of the ares; a result which 
might be obtained from the iderations given in the article 
IsocuronisM. To take in two terms of the series is very nearly 


1 
equivalent to multiplying the preceding value of t by 1 + jga’. 


The number of vibrations in a mean solar day of the pendulum 
whose length is /, placed in a vacuum, is 


86400-V9 
rl 


Oscillation, centre of.—Let a number of material points invariably 
connected er vibrate about a horizontal axis. It is required to 
find at what distance a single material point must be hung that it may 
vibrate in the same manner. 

Let there be a number of material points, or infinitely small bodies, 
having the masses m, m’, m", &c., invariably connected with each 
other, and with an horizontal axis of rotation, their perpendicular dis- 
tances from the axis being /,/',l'’, &c. Let m=m+m'+, &c., be the 
sum of all the masses, and let &k be the perpendicular distance of the 
centre of gravity of the whole from the axis. When the last-men- 
tioned perpendicular distance makes an angle @ with the vertical, the 
moving force is mg acting in the direction of gravity at the distance 
k sin @, and acting with a moment of rotation Mgksin @. Let » be 
the velocity at the time in question, which becomes +d 9 at 
the end of a new interval dt; then taking the mass m into consideration, 


t=f 


{i-ze} very nearly, 


we have lq for its actual velocity, and Jd@ for the increment in | assisted him 


the time dt, whence mld®@ is the actual momentum gained, 
4 the moving force which would produce that momentum. This 
force acting at the distance J,and perpendicularly to that distance, 
would exert a moment of rotation mest, Ascertain in the same 


way the moments of rotation of the other masses; then i, the equi- 
valence of the impressed and effective forces [VimruaL VELOocITIES] 
we must have— 


do 
mi? or 
de - de. 
But ¢ is — 7;, thus written since 7; is negative; if then we denote 
ml?+m'l?+ ..,. (which is the Moment or Inertia) by 2mP, we 
readily deduce from the preceding 


d?6 mk 
det Smi2 9 sin d=0. 


d 
+m a, =sgk sin @ 


The question of the motion of this system is now completely reduced 
to that of a simple ogee for if we com; ie i 
equation with that of the motion of a simple pendulum, we find that 
Me venmeeee t the length (there called 7) of the simple pen- 

m 


z 
dulum were “yor :—any rigid system which makes oscillations 


about an horizontal axis, oscillates in the same manner as a simple 
pendulum, the length of which is the moment of inertia of the system 
with respect to its axis divided by the product of the whole mass and 
the distance of the centre of gravity from ire axis. If in the line & 
2 

or its continuation, a distance equal to = be set off from the axis, 
the moving extremity is called the centre of oscillation, as being that 
point in which the whole mass might be collected without any alteration 
of the law of on. 

Let G be the moment of inertia when the axis passes through the 


centre of gravity and is to the given axis; then [Mommnt oF 

Inertia) Im2=o+Mk a distance of the centre of oscilla- 
: 

tion from the axis is —7—,or 7 +k, Hence the centre of oscilla- 

tion is always farther from the axis than the centre of gravity by 


Let this be called A: we have then 


hk. 

Now G and are independent of the position of the axis, ¢ depend- 
ing only on the masses sinmner'ta'Nshehes the allel 
tributed about the centre of gravity, and m on the amount 
masses, If then a new axis of suspension were taken, distan 
from the centre of gravity on the other side, that is, if 


NE 


et 
= 


suspension were taken passing through the first centre of oscillation, 
and if i’ were the distance of the new centre of oscillation from the 
centre of gravity, we should have - 


Wh=<, but hk =~, whence h'=k: 


that is, the old axis of suspension contains the new centre of oscilla- 
tion, if the new axis of suspension contains the old centre of oscillation. 
This is generally expressed thus: the centres of suspension and 
oscillation are convertible. When the body is a continuous mass, the 
Pp ing investigations apply, but the integral calculus must be 
— to determine «, 

SCULATION, a term used instead of contact by foreign writers, 
(Conracr ; Leora? k 

OSCULUM PACI [Fax.] 

OSI’RIS, one of the principal Egyptian 
Isis and the father of Orus [Isis ; Onus], and is said by many writers 
to have been the first king of Egypt. His is given in the first 
be of Diod: ae oe =~ treatise of regan On Isis and Osiris pt 

ut it is e e genuine i itions respecting 

deity aot om considerably pecans at the time of these writers. 
According to their accounts however, Osiris was the first who reclaimed 
the Egyptians from a state of barbarism, and taught them 
and the various arts and sciences, After he had introduced civilisation 
among his own subjects, he resolved to visit the other nations of the 
world, and confer on them the same bl He accordingly com- 
mitted the administration of his kingdom to Isis, and gave her Hermes 
to assist her in council and Hercules to command her troops. Having 
collected a large army himself, he visited in succession E 


parts of. the inhabited world, he returned to , Where he was 
murdered soon after his arrival by his brother , who cut up his 
body into twenty-six and divided it among conspirators who 

i im in the murder of his brother. These parts were after- 


Both ancient and modern writers have differed considerably respect- 
ing the peculiar attributes and powers of this deity. He appears to 
have been the representative of the supreme beneficence. The 


of Osiris consequently was universal in Egypt—though, says Herodotus, 
it was not customary for all the i to ip the same & 
every one paid adoration to Osiris and Isis. Wilki says 


(‘ Ancient 
Egyptians,’ iv. 317.) Many of the ancients believed that he repre- 
sented the sun or the Nile; while his di of the vine and his 
expedition to India led others to identify him with Dionysus. (Herod., 
ii. 144.) Herodotus informs us (ii, 48) that the festival of Osiris was 
celebrated in almost the same manner as that of Dionysus. It be. on 
however not improbable that the worship of Osiris was introduced into 
Egypt, in common with the arts and sciences, from the Ethiopian 
Meroe. We learn from Herodotus (ii. 29) that Zeus (Ammon) and 
Dionysus (Osiris) were the national deities of Meroe; and we are told 
by Diodorus (iii. 3) that Osiris led a colony from Ethiopia into 
Monn Die a: yd the gore as sacred bulls Apis and 

evis (Diod. i, 21); and as it is usual in the Egyptian 
language to t their deities with human forms ead with the 
heads of the animals which were their representatives, we find statues 
of Osiris ted with the head or the horns of a bull, accompanied 
with the name Apis-Osiris (Wilkinson, iv. 347). 

Osiris, in common with Isis, presided over the world below; his 
principal office as an Egyptian deity, was to judge the dead, and he is 


177 OSMANOSMIC ACID. 


OSMOSE. 178 


commonly represented on rolls of papyrus as sitting in judgment on 
departed spirits. His usual attributes are the high cap, the flail or 
whip, and the crosier; and he is clothed in white. Sometimes he is 
figured with a hawk’s head. He is also frequently represented with an 
artificial beard. His titles are very numerous: Wilkinson notices 


some of 


worship were Phile and Abydos; at the former of which the great 


were celebrated. 
mOSMANOSMIC ACID. [Osarum.] 
OSMIC ACID. [Osmrum. 

OSMIUM (Os). From oun, odour, in allusion to the smell of 
osmic acid. is metal was discovered by Mr. Smithson Tennant in 
1803, in the grains of native platinum [PLatinum], along 
another metal [Irmrom]. This compound, called osmide of 
tridium, occurs in flat grains and hexagonal crystals. The primary 
Cleavage, perpendicular to the axis. Hardness 
ing that of native platinum. Colour iron-gray and 
Lustre metallic. ue. Specific gravity 19°5. 
even in aqua regia; becomes when fused with nitre, 

and when heated in a tube exhales a peculiar odour. 
lysed three varieties of osmide of iridium, from 
Siberia, with the annexed results. 

Osmium 


. 


Iridium . 
Rhodium ° . . © ee oo 
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pr agape eve of osmium have lately been studied 
by Deville and Debray. These chemists have obtained it in the 
crystallised, and compact forms, by the following pro- 

of iridium powdered, if necessary, by roasting with 
zinc, is mixed with five a half times its weight of binoxide of 
barium and heated in a well covered crucible to tem ure of 
ing si ting black mass is broken 
: , distilled in a retort with eight parts of hydrochloric acid and one of 
: Htric acid, the well cooled distillate redistilled, and the vapours con- 
_ densed in dilute ammonia. The osmiate of ammonia solution thus 
formed is then saturated with sulphuretted hydrogen and boiled, and 
the Pia oop of osmium reduced by heating for four or five hours, 
ina crucible, to the temperature of melted nickel or melted 


100°00 


melted zinc, is combustible. Heated to bright 
times its weight of tin, in a carbon crucible, 
mass allowed to cool slowly, it separates out in a 
crystalline form, and is isolated on dissolving out the tin with hydro- 
Heated by the oxyhydrogen blowpipe, in a furnace made 
of lime, it does not fuse, but aggregates into a more or less compact 
Mass, and at the heat of melted iridium is slowly dissipated in vapour. 
Osmium combines with mercury; the amalgam is decomposed b 


coming 
this condition also it is soluble in nitric acid, but is not so after 


. Inc the elements, osmium is usually placed next to 
arsenic; its equivalent is 99°41. 
Oxygen and osmium combine in five proportions, forming :— 

1. Protoxide of Osmium . . . + Os0 

2, Sesquioxide of Osmium e . ° ‘ 08,0, 

3. Binoxide of Osmium . . . « Os0, 

4. Teroxide of Osmium =. . . . + «+ O80, 


the Hy sal rel : of the binoxid 
ad ofthe anni. position of a portion e binoxide 


and after separating, by means of hydrochloric acid, a little soda which 
it retains, it is obtained in a state of purity; it is of a black colour and 
insoluble in acids. : 

4. Terowide of osmiwm (Os0;), osmious acid, is prepared from the 
terchloride in the same way as the binoxide from the bichloride. Its 
existence, however, is not perfectly established. A crystalline com- 
pound with potash (KO,0s0,, 2HO) appears to exist. 

5. Peroxide of osmium, or osmic acid (OsO,).—This is a very curious 
compound, differing remarkably from all the preceding substances. It 
is obtained whenever osmium is burnt in the air or in oxygen gas, or 
when the pulverulent metal is heated with hot nitric acid. It is 
white, very volatile, extremely fusible, soluble in water, and crystallises 
in colourless transparent flexible needles. It possesses an extremely 
disagreeable odour, somewhat resembling that of chlorine. It com- 
bines with alkalies, forming compounds which are called osmiates. 
When sulphurous acid is added to a solution of osmic acid, it is 
rendered yellow, orange, brown, green, and blue, dependent upon the 
extent to which the deoxidisement is carried on. It stains the skin, is 
acid and poisonous. 

Osmium and sulphur form four sulphides. They are produced on 
passing sulphuretted hydrogen through the hydrochloric solutions of 
the oxides, They much resemble the latter in constitution. 

Osmium and chlorine form four chlorides, namely, protochloride of 
osmium (OsCl), which sublimes in green needles on passing chlorine 
over osmium heated in a long tube; sesquichloride of osmiwm (Os,Cl,), 
known only in combination with chloride of ammonium; bichloride of 
osmium (OsCl,), formed by excess of chlorine in the preparation of the 
protochloride, but crystallising farther from the source of heat, and is 
red instead of green ; and terchloride of osmium (OsCl,), also known 
only in combination with chloride of ammonium. 

ium and nitrogen form osmiamic acid (Os,NO,), according to 
Gerhardt, or osmanosmic acid (OsN,Os0,), according to Fritzsche and 
Struve. It separates as a yellow crystalline powder on adding caustic 
‘ammonia toa solution of osmic acid in potash. 

The remaining compounds of osmium have not been satisfactoril 
studied. They are characterised by giving fumes of osmic acid, 


when heated with carbonate of soda on platinum foil in the blowpipe 
flame, and the fumes are i by their odour. Osmic acid also 


—— luminosity to the flame of alcohol. 
SMOSE. The phenomena of liquid diffusion [Drrruston] become 
more complicated when the two liquids are separated by means: of a 
us dia , because in such case there is adhesion between the 
iquids and the material of the diaphragm: nevertheless the liquids 
will mingle tegether in opposition to gravity. For example, if a 
funnel, furnished with a long narrow stem, and a piece of moistened 
bladder tied over its mouth, be filled with spirit of wine or with 
syrup, and be placed in a shallow vessel of water, the liquid will in 
afew hours rise in the tube, and even overflow. In this case there 
is a greater adhesion between water and the membrane than between 
spirit and the membrane; hence the water in contact with the lower 
surface of the membrane rises into it by capillary attraction, and gains 
the upper surface where diffusion of the water through the spirit sets 
in, and is promoted by the adhesion existing between the two liquids. 
In this way the liquid within the funnel increases in bulk, and fills and 
even overflows the tube. This flowing in of the liquid was termed by 
Dutrochet endosmosis, from evdoy “ inwards,” and wonos “ impulse.” 
While this force is acting from without inwards, a small quantity of 
spirit is passing out into the water below, which process of flowing 
out is termed exosmosis. If two other liquids be selected the pheno- 
mena will be produced, provided one liquid adhere to the bladder more 
perfectly than the other, and the two liquids have a certain degree of 
adhesion for each other. 

Graham (‘ Phil. Trans.,’ 1854) has investigated the subject, which is 
one of great interest, physiologically as well as chemically. The 
instrument used in his experiments is termed an osmometer: it is 
formed of a bell-glass of five or six ounces, having a plate of perforated 
zine over its open mouth, and outside this is securely tied a piece of 
fresh ox-bladder with the muscular coat removed; or else an artificial 
membrane of calico soaked in white of egg, and dipped in boiling 
water to coagulate it. A tube jth of the diameter of the mouth of 
the bell-glass, is fitted into an aperture at its top, and is graduated 
into millimetres, each degree being about ;th of an inch. A rise or 
fall in the liquid in the tube, amounting to 100 millimetres, represents 
the entrance or removal of a stratum of liquid 1 millimetre thick over 
the surface of the membrane. The saline solution to be examined is 
placed in the jar, until it stands at a fixed mark in the tube. The 
jar is then p on a tripod within a tall cylinder, into which 
distilled water is poured up to the level of the liquid in the tube, and 
this level is maintained during the experiment by adding or removing 
water from the outer jar. In this way it was found—1. That neutral 
organic substances, such as urea, gum arabic, sugar of milk, gelatine, 
and salicin, exert little or no osmotic action, 2. That strictly neutral 
salts, such as sulphate of magnesia, chloride of sodium, and chloride 
of barium, have no peculiar osmotic action, but follow nearly the 
same rate of diffusion as when no diaphragm is used, 3, That alkaline 
solutions, especially those of potash and soda, produce energetic 
osmotic ts: dilute solutions containing not more than 2 per cent. 
of the salt, answered best; but the effect was observed when 1 part of 
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the salt was contained in 1000 of water; and while a bulk of 
water entered the osmometer, only a minute portion of the alkaline salt 


escaped into the water of the outer jar. Thus, with a solution of car- 
bonate of potash (1 part salt to 1000 water) in the osmometer, the 
liquid rose in the stem 192 divisions in five hours, and for each grain 
of carbonate of potash that was diffused into the outer cylinder more 
than 550 grains of water entered the osmometer. When, however, a 
solution containing 1 per cent. of carbonate of potash was used, only 
63 grains of water entered the osmometer for each grain of carbonate that 
passed into the outer cylinder. When the liquid rises in the osmometer 
it is termed positive osmose. 4, That dilute acids and solutions of acid salts 
produce a current in the opposite direction, so that the column falls 
in the stem ; this is known as negative osmose. Osmose is remarkably 
shown in salts which admit of division into a basic salt and a free acid. 
Acetate of alumina, nitrate of lead, chloride of zinc, and the salts of the 
sesquioxides of chromium and iron are good examples. In such cases 
the acid diffuses outwards, and the inner surface of the membrane 
remains in a basic condition while the outer surface is acid—conditions 
which are highly favourable to rapid positive osmose. 65, That in all 
cases of osmotic actions (except where alcohol and cane-sugar are con- 
cerned) the material of the dia; is chemically acted on, and if 
the diaphragm be made of a material not capable of decomposition by 
the liquids, such as gypsum, unbaked clay, tanned leather, compressed 
charcoal, although suificiently porous, there is little or no osmotic 
action. The most favourable cases are those in which the chemical 
action on the diaphragm is different on the two sides both in degree 
and kind, as when one surface is acid and the other alkaline, 6. That 
two salts, when mixed, often exert an osmotic action very different 
from what they exercise separately, Thus, sulphate of potash has a 
feeble positive osmose, but a very minute addition of carbonate of 
potash increases its osmotic force fivefold, and a minute trace of hydro- 
chloric acid arrests it. Chloride of sodium also reduces osmotic action 
in other salts, 

The osmotic force must be distinguished from Dirrusion; for in 
the latter case, if a saline solution were in the interior reservoir, liquid 
salt particles would ooze through the membrane, and a certain quan- 
tity of water would flow back and take. their place; but if this were 
a case of diffusion the water would not be more than five or six 
times the weight of the escaping salt, whereas the water entering the 
osmometer may exceed the weight of the escaping salt 100 times or 
more. Nor can osmose be identified with capillarity. [Carm.ary 
ArrRaction AND Rervutsion.] Many of the saline solutions which 
exhibit the greatest osmose are not distinguishable in capillary pheno- 
mena from pure water. The force of the osmotic current may also be 
measured in the following manner, devised by Liebig :—Close the 
open end of the short limb of a glass syphon by means of a piece of 
bladder ; pour a little mercury into the bend of the tube, and fill the 
shorter limb with the saline liquid. Immerse the bend of the tube and 
the membrane in water, leaving the extremity of the longer limb open ; 
and as the water enters the tube the mercury will rise in the longer 
limb, and when the column reaches a certain height the two liquids 
will intermingle without change of volume, The length of the column 
which has been raised above the level of the surface of the mercury is to 
be measured, and this, when compared with the lengths of the columns 
obtained with other liquids, will give a comparative measure of the 
osmotic force in each case. Thus it will be seen that chemical affinity 
(shown by the action on the diaphragm) is converted into motive 
power, capable of numerical expression. It seems most probable that 
in the animal system there is an arrangement by which motive power 
is obtained from the decomposition of the tissues, All parts of livi 
structures are in a condition of incessant change, decomposition, an 
renewal. It may one day be demonstrated that the osmotic injection 
of fluids is the associating link between muscular movement and 
chemical decomposition. 

The flow of liquids capillary tubes presents phenomena 
closely connected with diffusion, They are well discussed in M. 
Pojseuille’s memoire (‘Annales de Chimie,’ 3 serie, xxi). They are 
also stated in a briefer form in Professor Miller's ‘Elements of 
Chemistry, part i,, 2nd edition, 1860, where the following remarks 
occur :—"f Osmotic phenomena are constantly going on both in plants 
and in animals; for in their tissues liquids of very different natures, 
sometimes acid, still more often alkaline, are circulating through 
vessels necessarily constructed of flexible and materials, and 
the economy both of the vegetable and of the animal creation such 
actions are of the highest importance to the due ce of the 
vital functions. In fact, we as yet know not how intimately the entire 
processes of absorption, nutrition, and secretion are connected with 
the operations of liquid diffusion and of endosmosis.” 

OSSELN. A peculiar kind of gelatin found in bones, horns, &e. It 
is insoluble in cold water, dilute acids, alcohol, and ether ; but gradu- 
ally soluble in boiling water, forming a jelly on cooling. 

OSSIFICATION is the formation of bone. This process occurs natu- 
rally in the formation of the skeleton of man and the higher animals, 
[Bonn, Nar. Hist. Drv.} It also occurs in the reproduction of new bone 
after the destruction or loss of old bones. (Fracrure.] Ossification 
occurs as an unnatural or morbid process. It is observed in several 
tissues of the body. It is most frequent in the cartilages of the ribs, 
in which it almost constantly occurs in advancing years. In most 


often coeget to a much later period; and Harvey relates that in the 
body of Thomas Parr, who died in his 158rd year, the cartilages of the 
ribs were still flexible and soft. The is generally earlier in — 
men than in women, and it affects the cartilage of the first rib sooner 
oN oy oth cartilages of the ribs th 

ext to the i of the ri ose of the wind, are most 
liable to become osseous. Odssification of the carti of sPoyint nose, 
and Eustachian tube is, on the contrary, extremely rare, and in the 
few cases in which it occurs it is not particularly connected with old 
age. The cartilages of the moveable joints never ossify, 

The tendinous tissue is that which, next to the cartilaginous, is 
most subject to ossification. This c is not uncommon at the 
insertion of the tendons of muscles that are much exerted, and in the 
ligament of some fixed or scarcely moveable joints, Small pieces of 
bone are also not unfrequently formed in the dura mater; and these~ 
are one of the sources of incurable epilepsy. Bone is also sometimes — 
formed in the fibrous coats of the spleen and liver. 

Ossification occasionally takes place in the false membranes produced — 
by acute inflammation of the pleura, and more rarely in those of the 
pericardium ; and it is a common process in the adhesions which form 
between the heads of bones exposed by ulceration of their cartilages, 
producing the most fixed kind of ps hac of the joints. 

A few remarkable cases are recorded of ossification of the muscles, 
There is a skeleton in the museum of the College of Surgeons in 
London, in which it has taken place to such an extent that nearly all — 
the bones must have been immovably fixed by the transformation of 
the tissues by which, in the healthy state, they are moved. In equally — 
rare cases the crystalline lens, the vitreous humour, and some other 
parts, are found converted into bone, 

In all these examples the material formed exactly resembles true 
bone in its minute structure and chemical composition. In other 
cases, as in ossification of the heart and arteries, the substance 
sited is composed of carbonate and phosphate of lime, as bone is, 
but its particles have no definite arrangement. That which is called 
ossification of the heart is not an affection of the proper substance of 
that organ, but of its valves, in which earthy matter is sometimes 
deposited, so as to render them stiff and unyielding, and destroy the 
pliancy which is necessary for the performance of their functions, A 
deposition of earthy matter in any part of the substance of the heart 
itself is very rare. [Hxart, Diszasks or.] 

The disease named ossification of the arteries consists in the deposi- 
tion of oe rings of nate wipe! yom pe in their middle elastic 
coats. is deposition is p by that of a iar soft or ue 
yellow substance, which becomes gradually hardened. The a ition 
of this yellow substance in the large arteries is so common it is 
very rare to meet with the body of an adult in whom it has not taken 
place to a greater or less extent ; and it not perce ime / commences - 
in early childhood. The change to earthy matter does not commonly 
take place before the thirtieth year, and is very general after the 
sixtieth. The roughness and i ity in the circulation which it 
produces _ large arteries and the qo of their li mem- 
branes which often accompanies it, uently produce serious 
symptoms, ‘The mane cbusiepe nine Seunputeh to ne etonin ana » 
and the obstruction to the circulation which they produce 
gives rise, if life is sufficiently prolonged, to the affection 

na senilis, [ArTERrIEs, Diskases OF.} 

OSTRACISM, the name for a singular institution existing for some 
time among the Athenians. When any man became conspicuous by 
wealth or by power, from whatever source derived, and was in conse- 
quence thought likely to conceive plans of ambition dangerous to the 
public peace and the stability of the existing form of government, this 
institution enabled the Athenian people to send him for a time into 
exile, and thus rid themselves of the danger which they dreaded. It 
was done as follows :—When the occasion was thought to require it, a 
day was fixed at an ordinary meeting of the Athenian people, for 


purpose of holding an ostracism. On that day a part of the market- 
place (4yopd) was railed in, ten different approaches being left to the 
part thus railed in. There was thus one approach for of the ten 


Athenian tribes. By these approaches the citizens, distributed accord- 
ing to their tribes, entered the space within the rails, and there 
ited, in urns provided for the , their shells or bits of 
earthenware (Jerpaxa, ostraca, whence the name ostracism), marked 
with the name of the person whom they respectively thought it 
desirable to banish. The nine archons, together with the Proédri and 
or ees superintended, seeing that everything was done properly, 
in the end counting the votes. First of all they counted the gross 
number, which it was necessary should be above six thousand, else 
there was no valid ostracism. (Henmann, ‘ De Ostracismo Atheniense.’) _ 
If there were found to be six thousand votes, then they to 
count the numbers against different individuals; and the individual 
against whom there was the greatest number of votes was sentenced to 
ten years’ banishment, or (changing the phrase) was ostracised. He 
was then obliged to leave Athens within ten days after the sentence, 


and unless a vote of the people recalled him before the tion of 
that time, to stay in exile for ten years ; a period subsequently reduced 


to five years. The goods of the ostracised person were not confiscated, 
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el orcdy ts though setter bad foun 
Geel spainct Ses wealth en trom th 

against power arising ¢ ordinary course of 
ial development ; if he fails in this, he must defend the government, 
of partial evil. The Athenians took care to miti- 
banishment, so far as they could consistently 
Though this institution,” says Montesquieu, 
of popular governments, yet it is, on 
ir mildness ; and we should 
exile being with us always a 
the idea of ostracism 
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to have prevailed in Argos, Miletus, and 
At Syracuse also it prevailed, and there bore the name 
used on the occasion of voting, instead 


under the emperor Zeno, and distinguished 
ia. On his return to Constantinople, Theodoric, accord- 
ing to the statement of the historian Evagrius, fearing Zeno’s jealousy 


his hand to show, lest peradventure some person, not knowing that he 
has obtained the king’s grace, should slay him as an outlaw.” Fleta 
(lib. i., cap. 27), mentions the same law, and justifies it: “ Utlagatus 
et waiviata capita gerunt lupina, que ab omnibus impund poterunt 
amputari; merito enim sine lége perire debent qui secundum legem 
vivere recusant.” Lord Coke says, “ In the beginning of the reign of 
Edward III. it was resolved by the judges, for avoiding of inhumanity 
and effusion of Christian blood, that it should not be lawful for any 
man but the sheriff only (having lawful warrant therefore) to put to 
death any man outlawed, though it were for felony; and if he did, he 
should undergo such punishments and pains of death as if he had 
killed any other man ; and so from thenceforth the law continued until 
this day.” For this fact he refers to the ‘ Year Book,’ 2 Ass. pl. 3. The 
* Year Book’ however, as cited, and another report of the same case in 
Fitzherbert’s ‘ Abridgement,’ tit. Corone, 148, contain no such resolu- 
tion, and the case from which it is obvious that Lord Coke derived the 
above statement, is clearly an authority to show the continuance of the 
old practice. A man being arraigned for homicide objects to answer 
because the person with whose death he was charged had been outlawed 
for felony. The judges at first certainly appeared to think that it was 
not lawful for any one to kill an outlaw unless it were upon his resisting 
a bailiff who should attempt to arrest him. But after argument, they 
said they “must send to the chancery to inquire if the deceased had a 
charter of pardon, and search their own rolls to see if his outlawry has 
been reversed ; ” and they admitted the prisoner to bail in the mean time, 
telling him that if they found that there had been no pardon and no 
reversal of the outlawry, he would not be called upon to answer. 
This case therefore seems to show that Lord Coke prematurely claimed 
for the judges in the reign of Edward IIL. the merit of abolishing this 
barbarous ice; indeed so late as the reign of Philip and Mary, ’' 
Staundforde, in his ‘ Pleas of the Crown,’ mentions the above case, and 
opel of the law upon this subject as doubtful. However, though 
technical quality of homicide so committed may have been 
questionable, there is no doubt that the practice of killing outlaws like 
wild beasts had ceased long before Staundforde'’s time. 
The consequences of outlawry are the forfeiture of goods and 
chattels universally. Where it takes place upon a prosecution for 
treason or murder, it amounts to a conviction and attainder of the 


of his retired into Pannonia in 487, where he collected an 
army, and in 


sent an 


nominally at least, the su r. 

P the history of the see THEopoRIC [in Broa, 

_ Drty.], who established his dynasty over Italy, which is styled 
the of the Goths in that country. 

‘ COMPOUND OF. (See col. 23.) 
OTHYL, HYDRIDE OF. (See col. 23.) 
oy lt ae 
OUTLAWRY. This term, which is derived from the Saxon he 


eee on exclusion from the protection of the law. In 
English it is a punishment consequent upon a flight from justice, 


ee eee on Serres we eepens ead answer for a 
i to the process of a court of com- 
By the laws of the ‘ons, continued after 
Conquest, an outlaw, who was also (lawless man) 
age cath ey xr man), lost his liberam legem, and no 
from frankpledge in the decennary in which he was 


could not be outlawed, 
the same penal con- 


veep gd an outlaw was said “ Gerere caput 

, o sndhads ly killed by any one who met him. It 
is stated in the ‘ Mirror’ (cap. iv. sec. 4) to have been the custom for 
those who slew outlaws or wolves to “carry the heads to the chief 
eee Be comity or franchise, and there to receive a demi-mark 
the county for each head, w The 


lous, or at all 
iii., cap. 13), declares 
i if he defended 


offence , and therefore all the outlaw’s real property, as well as 
his personalty, is forfeited. Where it takes place upon criminal 
ti for other offences, or upon civil actions, the profits only 


pr 

of the defendant's lands are, during his life, forfeited to the crown, 
The outlaw, having neither the privilege nor protection of the law, is 
ineapable of maintaining any action; at common law he cannot be a 
juror, as he is not “ liber et legalis ; ” and he is expressly excluded from 
acting as such by stat. 6 Geo. IV.,c. 50, sec. 3. 

The consequences of outlawry being so highly penal, the law has at 
all times been careful that no person shall be outlawed without 
sufficient notice of the process of the court, and without satisfactory 
proof of his contumacy, He must be called or exacted in five successive 
county courts, or in five successive hustings, if in London; if he 
renders himself, the sheriff takes him. But if he does not appear at 
the fifth county-court or husting, judgment of outlawry is forthwith 
pronounced by the coroners, who are the judges for this purpose in the 
county-court, and by the recorder if the proceedings are in London 
(Co. Litt., 2886; Dyer, 223 a, 317 a). Upon this return a writ of 
capias utlegatum may be issued into any county to arrest the defendant, 
and other process follows against his property. As an additional 
security that a man shall not be outlawed without notice of the 
process to which he is required to appear, the sheriff must make three 
proclamations of him in notorious p in the county a month before 
the outlawry shall take place, 

An outlawry may be reversed by writ of error, in which the party 
may avail himself of errors either of law or fact; the slightest mistake 
in any part of the proceedings being sufficient to avoid the outlawry. 
It was formerly necessary to procure a pardon from the crown, by 
which the on Me was restored to his law, and became “ inlagatus.”” 
It has long been the usual course for the courts to reverse outlawries 
upon motion, — being thus expedited and expense saved. 

OUTWORKS, in fortification, is the term applied to the various 
works constructed outside the enceinte of a fortress. These may be 
either temporary, to take advantage of the ground and enfilade a 
besieger’s works, or they may be ent works established on 
heights and commanding ground which it is necessary to occupy. 

OVAL, or as the name imports, egg-shaped, is the name given ori- 
ginally to such a form as the section of an egg presents, round, but not 
circular. In mathematics it has received some extension of meaning. 
Any curve, or isolated branch of a curve, which returns into itself, 
would be called an oval; perhaps even a figure of eight would receive 
the name. 

The curve having for its equation 


y= Vale—a) (2*7—1) 
(a and b being positive, and a less than 5) has an oval extending from 
a2=0to z=a: but there is no curve whatever from «=a to x=), or 
from «=—bto#=0. If a be small, the dimensions of the oval are 
small: and when a=0 the equation becomes 
y=u/(e—l) 
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OXALIC ACID, 


in’which the oval has become a point (the origin), and is a conjugate 
yoint [CuRVE], an isolated point which is not on any continuous 
ranch, 

Some conjugate points have none but imaginary values of dy:d, 
some have aa or aaa finite values. Thus when y=2/(2°—D?, there 
is a conj point at the a and dy:dx is then imaginary: but 
when y=2?4/(2*—2*) there is also a conjugate point at the origin, but 
dy:dx is 0. The meaning seems to be (as far as we can judge from a 
few instances) that when the oval during its diminution, has axes 
which preserve a finite ratio to one another, so that its tangents fall in 
all directions, the ultimate value of dy:d is imaginary, But when 
one of the axes diminishes without limit as compared with the other, 
so that, except near the ends of that axis, the tangents tend to assume 
one direction, there is an ultimate value of dy:dx which defines that 
direction, If our surmise be correct, a double or triple value of dy:dx 
at the conjugate point would indicate the evanescence of a star-shaped 
oval, or of one which tends to assume that form as it diminishes. But 
this, with other points relating to the singular values of algebraic 
functions, has yet to be fully considered. 

OVALBUMEN. A name given to the albumen of the hen's egg to 
distinguish it from the albumen of blood (serallumen) which differs 
somewhat from the former, 

OVARIAN DROPSY. sone, DISEASES OF.] 

OVATION. [Taivrn. ‘ 

OVERSEER, an officer appointed by justices of counties or 
boroughs, for parishes under the 43 Eliz., 2, and for townships under 
the 13 & 14 Car. I.,12. They cannot be less than two nor more than 
four for one parish or township. Churchwardens are ex-officio over- 
seers of the poor. The duties of a paid assistant-overseer are identical 
with those of an overseer, so far as they may be specified in the 
warrant of justices, appointing the former under the 59 Geo. III, 12, 
s. 7, on account of the amount of the population, the extent of the 
parish, or other difficulties, rendering the office of overseer onerous and 
troublesome. Before the passing of the Poor-Law Amendment Act, 
(4 & 5 Will. IV., c. 76) it was the business of an overseer as well to 
expend as to make out and collect the poor-rates. Where no select 
vestry existed, he was judge of the necessities of applicants for paro- 
chial relief, an appeal in case of refusal lying before magistrates in 
petty sessions, For an account of the abuses which arose from the 
trust the law formerly confided to overseers, see the article Poor-Law, 
and the report of the commissioners for inquiring into the adminis. 
tration of the poor-law, published in 1834. 

The 4 & 5 Will. IV.,c. 76, commonly known as the Poor-Law 
Amendment Act, limited the authority of an overseer of the poor, by 
transferring to a board of guardians such portion of his duties as 
related to ascertaining fit objects for parochial relief, the amount of 
relief to be given, and the manner of giving it. With such services 
he has now little to do. His first business on ertering upon his office 
is to obtain from his predecessors the parish books and documents and 
to coliect outstanding arrears of poor rates, if any. If he have reason 
to believe that any demand for money will be made upon him by the 
guardians, he should forthwith make a poor rate, which must be 
signed by a majority of the parish officers, allowed by the justices and 
published. A poor rate is due from every person assessed, immedi- 
ately after it is published, and if any person refuse to pay the rate, 
after a proper demand made upon him, the same may be enforced by 
distress and sale of the goods of the defaulter. If there should be no 

to distrain upon, the defaulter may be committed to prison for 
three months, unless the rate be sooner paid. The rate may be appealed 
against at the next special sessions, after it is made, on the ground of 
inequality or incorrectness; and if the overseers have a good defence, 
it will be their duty to defend the rate at the sessions, If they have 
no valid defence, they should at once consent to the rate being quashed 
or amended by the justices, as the case may require, If it should be 
uashed they should then proceed to make a fresh rate, ‘avoiding 
the errors which led to the quashing of the former rate. 

An overseer is only to give relief to the poor ‘‘in any case of sudden 
or w ¢ necessity; and, as soon as he is able, is to report to the 
relieving-officer his having given such relief. The relief may not be 
given in money, but only in articles of absolute necessity. At the end 
of each half-year.the overseer will receive a notice from the district 
auditor, to attend him in order that his accounts may be examined 
and audited, He should take with him to the audit all his parish 
books, letters, and papers, to any of which reference may possibly be 
made, He is to manage and collect the rents of parish property, and 
he has various duties cast upon him by statute and by the general 
consolidated order of the Poor-Law Board, in connection with the 
annual election of a guardian, or guardians, for his parish. Those 
duties will be found fully set out in Mr. Glen’s collection of Poor-Law 
statutes and Poor-Law Board orders; and are much too voluminous to 
come within the limits of the present article. 

With regard to registration, his business is as follows :—On the 
20th of June in each year, he will affix on the church door a notice, 
directing fresh claimants for votes to make formal claim in writing to 
the overseer on or before the 20th of July. His next is to make 
out for each parish an alphabetical list of the names of all persons 
pate doe the register, together with those of all claimants. This list 
must be completed by the last day of July, and affixed on the church 


I to * Zauberflite,’ as a “ chef-d’euvre inimitable, qui sera e 


or chapel, and, if there be no church or chapel, in some conspicuous: 
situation, on the two first Sundays in August. He must give copies of — 
this list for a reasonable payment, if required. On or before the 25th 
of August, objections to votes may be received. An alphabetical list of — 
objections is to be as before, on the two Sundays next preced- — 
ing the 15th of September. When the revising barrister holds his 
court, it will be the duty of the overseer to attend. His expenses 
arising from his duties connected with registration are defrayed from 
the poor-rate. So far with to regi ion of county voters, — 
Overseers of a parish situated in a borough, by the weg oo July, | 


of 
sons having a 101. califteshion in teapect to peeaiew titested Ga Gall 


persons omitted and objections are received on or before the 25th of | 
Surclays none pevoeding the 16eh‘ot Reptamaber. "Th forza sesame 
undays next ng the 1 ptember, ‘orms aw 
to which overseers are to frame their notices are to be found in the 
acts of parliament whence their obligations arise. The limits of this 
article do not admit of the duties of an overseer of ite poet oe 
ther enlarged upon; the reader is therefore recommended to consult 
the publications of the learned gentleman before referred to, which are 
the standard works on the subjeet. ‘[ 
OVERTURE (Ouverture, Fr., Sinfonia, Ital.), a musical 


for a full instrumental band, introductory to an oratorio, or 
ballet. An overture is a kind of musical prologue, and, as ought 
to be in good keeping with the piece which it ushers in ; in 


most instances but little attention has been paid to the character of 
this important feature of the melodrama. There are some exceptions, 
however, as in the fine overtures to ‘Don Giovanni,’ ‘ Der Freischiitz, 
and ‘A Midsummer-Night’s Dream, all of which fully Piro the © 
a far as —— ae oa prepare it—for the romantic 

stories and supernat ncy of the following scenes. : 

The overture Giginaied: with ve 4 iad in Bros. Drv.], whose 
compositions supplied many of the early Italian operas with an opening _ 
instrumental piece. And indeed Handel himself imitated to a certain — 
extent the overtures of the French composer ; though in this case, 
as in every other of the kind, he improved whatever he touched, 

Some good observations on the position and office of the overture 
will be found in an Essay by M. Fétis, entitled ‘La Musique mise h la 
portée de tout le monde.’ The author characterises Mozart's overture 
ent 
le modéle des overtures et le désespoir des compositeurs.” 

OWNERSHIP. [Prorerry.] 

OXALAMYLIC ACID. [Oxatic Acrp.] 

OXALATES, areas Acrp.] 

OXALHYDRIC ACID. [Saconaric Actp.] 

OXALIC ACID (HO, C,0,+2Aq-) This acid was discovered b:; 
Scheele, in 1776. It occurs in several plants, as in the wood 
ea acetosella) hence the name owalic, and in common sorrel — 
Rumex acetosa). In the juice of these plants, and in the roots of © 
rhubarb, bistort, gentian, &c., it is combined with potash; in several — 
kinds of lichens, it is found in union with lime. It occurs as a 
mineral compound in combination with oxide of iron, called Hwin- — 
boldtite. It is an ingredient also of several urinary calculi. 

Oxalic acid may be obtained by several processes: first, by decom- 
posing the superoxalate of potash, or salt of sorrel, by means of 
acetate of lead, sulphuric acid, &c.; but it is best obtained by hea - 
organic matter, such as sugar, potato starch, or even sawdust, wil 
nitric acid in a retort. Having been first obtained from sugar it re- 
ceived the name of saccharine acid. Indeed most organic com) 
which contain much carbon and no nitrogen, may be converted i 
oxalic acid by the action of nitric acid; hydrate of potash, in 
cases, produces similar results, and this process applied to sawdust 
yields much of the oxalic acid used in commerce, When nitric 
acts upon sugar or starch or sawdust, it is decomposed, and 
nitric oxide gas in great quantity; the oxygen of the 
uniting with the carbon of the vegetable matter, converts it into oxalic 
reaper bs gets Fon ace et nsesoe dissolved in water and 
re-crystallised to render them perfectly pure, ’ 

Oxalic acid crystals are prismatic, colourless, and transparent; the 
primary form is a right rhombic prism. Their taste is extremely 
sour, and they are very poisonous. hen dissolved in 200,000 times 
their weight of water, the solution reddens litmus ¥ to 
pad Nha Bey.» Boag pom water 0 isation ; it 
dissolves in 15 parts of water at 50°, and in 9 parts at 60°; at 212° it — 
melts in its water of crystallisation; it is soluble also in alcohol, but 
less so than in water. 

Oxalic acid is usually considered to be monobasic, but most of its 
properties are those of a member of the dibasic series, 

o means have yet been discovered of forming oxalic acid by com- 
por carbonic oxide and carbonic acid; but when oxalic acid is 
codia de prapecikins canto’, the. valor “w1ich 1 Saeae oem 
e jons , the water which it con combini 
with the aaipharis acid, 

Oxalic acid contains water that cannot be totally expelled cpt 
the acid, unless combined with a base, always gee br equivalent. 

Oxalic acid is to a certain extent volatile, and Mr, Faraday has 


OXALIC ACID. 
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shown that sublimation takes place even at common temperatures; at 
212° the volatilisation is much more considerable ; and when deprived 
of two-thirds of its water of crystallisation, it sublimes rapidly and 
without decomposing ; the sublimed acid is crystalline, and contains 
one equivalent of water. 

When oxalic acid retaining the whole of its water of crystallisation 
is suddenly heated up to about 300°, it yields carbonic acid, carbonic 
oxide, acid, and water. 

Oxalic acid forms compounds with bases, which are termed oxalates, 
and of these we shall describe some of the more important. 

Oxalate of ammonia. [Ammontum, oxalate of ammonia.] 

Binoxalate of ammonia may also be formed, but it is not of im- 
portance. When binoxalate 
e Owalatenf potash (KO, C,0y) Aq.) —Oralic acid forms three salts with 

y g ‘orms wi 
: the neutral oxalate is obtained by saturating the acid with the 
alkali. It in flat rhombic crystals, which are so very 
soluble in water, that even when cold the latter takes up half its weight. 
When a solution of oxalic acid is added to this, precipitation of a 


soluble occurs, 
See crane (KO, HO, 20,0, +2Aq.) may be prepared either 
—— A Tea or P 


of ammonia is heated it yields oxamic 


uadroxalate; or by saturating car- 

Glghchcsalio nid sendy toed. Tho crysiats Se teammate, end 
i oxali i ly e crystals are prismatic, and 

in water as those of the binoxalate. 

The oxalates of potash are all converted by a red heat into carbonate 

potash ; their composition was first ascertained and pointed out b 
ere ferns oe xe ae thoes remarkable gerien of; proofs 

rine of multiple proportions. 

and binowalate of soda may be formed, but they are not 


lime (CaO, C,0,, 2Aq.) is a very insoluble compound, and 
id and lime, with certain restrictions, are used as tests of 
other's presence. and strontia also form insoluble com- 
ith oxalic acid. e remaining metallic oxalates of importance 
the respective metals. 
, or oxalate of ethyl (c,0, 13a) is best obtained by 
stream of absolute alcohol to flow into a retort con- 
ic acid in a state of fusion, and from which the water has 
driven off. The distillate is washed with water, in which 
is only tly oy mene finally drizd over chloride of calcium. 
ts specific gravity is 3 Vapour density, 5:1 ; boiling point, 363°2° 
Bakes Us'ie misctble. with elochol or other’ Pctash extt'nods decors. 
~ it, and ammonia converts it into oxamide. Potassium transforms 
into carbonic ether with evolution of carbonic oxide. 


Amylozalie acid, or oxalamylic acid (c.0,{ “tt"9) is formed on 
treating amylic alcohol with excess of oxalic acid. 
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Tests for oxalic acid.—The best is the of a white pre- 

vege pray of lime), with any soluble calcium salt, insoluble in 
_ acetic acid, but soluble in hydrochloric 

OXALIC ACID, the most highly of all the v 
acids, is also the most rapid and certainly fatal of any which are 
capable of being i As abi deat e those of 
the sulphate of magnesia, or Epsom salts, mistakes between the two 
are i arts, 
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in twenty parts of water, oxalic acid, like the mineral acids in the 
same circumstances, ceases to corrode ; but, unlike them, it continues 
a deadly poison, for it causes death by acting indirectly on the brain, 
spine, and heart. The symptoms then induced vary with the dose. 
When the quantity is large, the most prominent symptoms are those 
pn gd of the heart; when less, fits of violent tetanus; and when 

ill less, the spasms are slight or altogether wanting, and death occurs 
under symptoms of pure narcotism, like those caused by opium.” 
Very few persons have recovered when the quantity taken was con- 
siderable. (Christison, ‘On Poisons.’) 

To counteract the very rapid effects of this poison, the most prompt 
treatment is necessary. Chalk, esia, or even the plaster of the 
room diffused through water, sho be given without delay. The 
other alkalies are improper, as they form soluble salts with the acid, 
and oxalic acid is an example of a poison which acts through all its 
soluble chemical combinations. Emetics may be given, if vomiting 
has not spontaneously taken. place; but it is highly inexpedient to 
give beech pares water, as dilution only facilitates the absorption of 
the poison, and induces its remote but equally fatal effects. 

Notwithstanding the formidable properties of this acid, the agreeable 
cooling effects it displays have led to its employment in the form of 
lozenges, or in a dilute solution as a refrigerant. Both in this country 
formerly, and still in France, it is used to quench thirst, and allay the 
heat of the stomach, which prevails towards the later stages of consump- 
tion. But for this purpose citric acid or lemonade is preferable, as 
well as safer. p 

Besides the immediate danger from an over-dose, there is yet a 
remote source of risk which requires notice. Oxalic acid exists in 
many — in combination with lime or potass, or free, as in the 
case of the cicer arietinum, Many of these plants are used in differ- 
ent parts of the world, as salads, on account, of their refrigerating 

uality. Their frequent employment by persons disposed to calculous 


ases is 'y dangerous, as they give rise to the formation of the 
mul or oxalate of lime calculus, which is not only the most pain- 
ful of all the stones found in the human kidneys or bladder, but also the 


most insidious, for, owing to the insolubility of this compound, no 
deposit or sediment is observed in the urine at an early period, so 
as to oecasion a suspicion of what is taking place. (Majendie, ‘On 
Gravel,’ 2nd French edit.) [Crcrr.] 

The now well-ascertained connection between the existence of the 
oxalic acid diathesis, rheumatism, indigestion, and other painful diseases, 
rendersa popular knowledge of this point of much importance. Not only 
the free use of some of the vegetables alluded to, but saccharine fruits, 
sugar, and starch, especially starch, give rise to the formation 
of oxalic acid, and its t evils. Rhubarb (stalks, not powder), 
sorrels of different sorts, tomatoes, common barberry, should all be 
avoided by persons prone to rheumatism or stone in the bladder. Hard 
waters, containing lime, should be eschewed. The excessive use of 
sugar, either in the ordinary states, or in sweet preserves, is improper. 
Where any calculus of this sort is detected in the bladder, the pes 
ment of bicarbonate of potass in solution gives great relief, by coating 
the very angular stone with a smooth surface. Its use must not be 
too long persevered in. (See ‘Prout on Stomach and Renal 
Diseases.’) 

OXALMETHYLOVINIDE (C,,H,0,). Oxalate of ethyl and methyl. 
An ethereal salt of oxalic acid containing both ethyl and methyl. Its 
constitution is similar to that of oxalic ether. [Oxaio Acip; Owalic 
Ether. 


Or kLoviNic ACID. 
OXALURANILIDE. 


organic radical contained in 
hich is generally regarded as the hydrated oxide of 


oxalyl : C0 O, or C20) bo, 
0 NILE (C,,H,,N,0,). Melanoximide. An ynimportant 
ced by the transformation of cyano-melaniline 


OXAMETHANE (C,H,NO,). Synonymous with oxamate of ethyl. 
OXAMETHYLANE (G,H,NO,). Synonymous with oxamate of 


methyl. 

OXAMIC ACID. [Oxatic Actp.] 

OXAMIDE (C,H,N,0,). A white pulverulent organic compound 
produced by the action of heat upon oxalate of ammonia. By the 
similar action of heat upon the oxalates of the artificial organic ; 
a number of bodies ogous to oxamide are produced. The following 
may serve as examples :— 


Dimethyloxamide , . ‘ . ° + CsH,N,O, 
Diethyloxamide . . . . . + +» CygH,,N,0, 
Diamyloxamide . . . . + Cy,H,,N,0, 
Phenyloxamide or oxanilamide , . + + C\gH,N,0, 
Diphenyloxamide or oxanilide . . + CygH,.N,0, 


OXAMYLANE (C,,H,,NO,), Synonymous with oxamate of amyl. 
OXANILAMIDE. [Oxamipz.] 
OXANILIC ACID (C,,H,NO,). 


Phengl-oxamie Acid. An organic 
acid analogous to the oxamic acid, 


containing phenyl in the place of 


one equivalent of hydrogen, 


187 OXANILIDE, OXYPYROLIC ACID. 
OXANILIDE. [Oxamrpr.] The obtained from binoxide of manganese is a . 
OXIDATION. The chemical process of uniting with oxygen ; see pare for al e usual purposes of experiments intended merely ‘ 
Comavustion ; Enemacavusts ; OXYGEN. lustrate the properties of the gas; but when the gas is required — 
OXIDES. [Oxyary.] é for chemical analysis or accurate inv ions, it is tthe obtained Seale 
OXYACANTHINE, An —s alkaloid of unknown composition, | the salt formerly called oxymuriate of potash, but now chlorate of 
found al with berberine in the Berberis vulgaris. tash, 


OXYACIDS. [Sats.] 

OXYBENZOIC ACID (C,,H,0,). An organic acid isomeric with 
salicylic acid. It is obtained by the prolonged action of nitrous acid 
upon benzamic acid, It is a colourless, crystallisable acid, forming 
salts which are termed oxybenzoates, 

OXYCHLORIDES. Chemical compounds containing both chlorine 
and oxygen united with some other element or radical. Thus oxy- 
chloride of horus PC1,O,. 

OXYCOBALTIA. One of the ammoniacal compounds of cobalt. 
[Conatt. Ammoniacal compounds of cobalt.) 

OXYGEN (0), an elementary body, the properties of which are best 
known and most remarkable in its elastic or aériform state, in which it 
is termed o.cygen gas. The most important discovery of this substance 
was made by Dr. Priestley, on the Ist of August, 1774; and of his 
numerous contributions to chemical science, this is at once the most 
splendid and the most solid, and has rendered his name imperishable. 

Dr. Priestley has stated, with his usual candour, that the discovery 
was also made, quite independently, though later, by Scheele, and he 
has refuted the unjust claim of Lavoisier to be also one of the dis- 
coverers of this element. To this gas Dr. Priestley gave the name of 
dephlogisticated air, Scheele called it empyreal air, and Condorcet vital 
air. Lavoisier gave it the name of oxygen, from the Greek words éfds, 
acid, and the root yer, to generate, because he considered it as the sole 
cause of acidity; this appellation it still retains, although it is now well 
known that-there are acids which dv not contain it and alkalies 
which do. 

Dr. Priestley first prepared this gaseous body by heating the binoxide 
of mercury, then called mercurius precipitatus per se, in an air-jar, over 
aaear, means of a lens, and he afterwards obtained it from other 
substances. 

It is now prepared in various ways, according to the 8 age to 
which it is intended to be applied. These ways we shall brie’ 7 state 
and explain, and also describe the production of the gas from the bin- 
oxide of mercury, first used by Dr. Priestley. 

When mercury is heated, and at the same time exposed to atmos- 
pheric air, it is found that the volume of the air is diminished, and the 
weight of the mercury increased, and that it becomes, during the 
operation, a red crystalline body, which is the binoxide of mercury, 
formed by the metal combining with the oxygen of the air. 

When this substance is subjected in a retort to a higher temperature 
than that required for its formation, the affinity between the metal and 
the oxygen is overcome ; the former returns to its metallic state, and 
the latter to its gaseous form ; and if added to the residual atmospheric 
air, its volume is restored. 

If it be quite pure, and the operation be accurately performed, 216 


grains (1 equivalent) of binoxide of mercury should be separated by the | pole, 


agency of heat into 200 grains, one equivalent of mercury, and 16 grains, 
two equivalents of oxygen, measuring 46°7 cubic inches. 

By this process then oxygen gas is, though indirectly, obtained from 
atmospheric air: but there is a natural metallic oxide, the binowide of 
manganese, which is found plentifully, and which also yields it by the 
mere application of heat, and the quantity of gas obtained is dependent 
upon the degree of heat employed; in this case, however, unlike that 
of the binoxide of mercury, the metal is not reduced. The equivalent 
of binoxide of manganese [Mancangse] is 43°57, consisting of 27°57 of 
metal and 2 equivalents of oxygen=16; and when 43°57 grains are 
heated to moderate redness in a coated glass retort, half an equivalent 
of oxygen, or 4 grains, measuring 11°67 eubie inches, are expelled, and 
there remains in the retort an equivalent of sesquioxide of manganese, 
composed of 27°57 metal and 12 oxygen=39°57. But if the equivalent 
of binoxide be strongly heated in an iron retort, it is then converted 
into red oxide, consisting of one equivalent of metal, and one and 
one-third of oxygen, while two-thirds of an equivalent of oxygen are 
expelled, weighing 5°33 grains and measuring 15°56 cubic inches. 

Another but less eligible method of obtaining oxygen from the bin- 
oxide of manganese, is to heat it with sulphuric acid in a retort; in 
this case an equivalent of the binoxide= 43°57, loses a whole equivalent 
of oxygen=8 grains, or 23:35 cubic inches, and there remain in the 
retort protoxide of manganese combined with the sulphuric acid, 
forming protosulphate of manganese. It is to be shat that these 
statements of the quantities of oxygen procurable from a given quantity 
of the binoxide of manganese are made on the supposition of its being 
quite pure, which is hardly ever the case; the binoxide of commerce 
very commonly contains 20 per cent, of impurity. 

“Red oxide and binoxide of lead also, when heated, either with or 
without sulphuric acid, yield oxygen gas, but the quantity obtained is 
small, and the processes are on several accounts ineligible. When 
nitrate of also is heated to redness, it gives out a considerable 
quantity of oxygen gas, from the decomposition of the nitric acid ; but 
as it comes over mixed at, different periods of the m with 
variable quantities of the nitrogen gas of the nitric acid, this is not a 
method usually resorted to. 


pol ; 

Chlorate of potash is composed of one equivalent of chloric acid 
75°45, and one of potash 47=122°45; and when heated in a retort, 
is resolved into an equivalent of chloride of potassium which 
remains in the retort, and 6 equiveleads of ongyenss roms Stee a 
1 from the potash= 48, which measure 140 cubic inches ; so that there 
is scarcely any other substance which yields so much oxygen gas or of 


80 purity, 
e evolution of the oxygen is greatl facilitated with 
the chlorate of potash about one-sixth of Ta weight pe de of J 
of manganese or oxide of copper, and the process thus modified is now _ 
almost exclusively used for the preparation of oxygen gas. ¥. 
Oxygen possesses wer of combination with other elementary 
bodies, there being only one (fluorine) with which it is not known to 


deed 
heads of oxides, acids, and alkalies. There are many bodies which, b 
. moderate degree x oxidation, become first oxides, and by an 
legree, acids; such substances are charcoal, orus, chromium, 

&c.: but there is no instance of its forming wit Silvan poopactiaan 
of the same element an acid and an alkali. 

ro of oxygen gas are, that it is devoid of colour, taste, 
or smell, and being transparent, it is also invisible. It possesses the 
mechanical properties of common air; it is capable of being pg oo 
and a given volume of it will support life much longer than an eq! 
bulk of common air; on this account the name of vital air was bestowed 
upon it. It is heavier than atmospheric air, 100 cubic inches at a 
medium temperature and pressure weighing 34'203 grains, whereas an 
equal volume of atmospheric air weighs 31°074 grains. It is but ] 
soluble in water, requiring about 20 times its bulk for solution. 
has no effect apo this gas; by heat, like'all gaseous bodies, it is merely 
expanded; and electricity is incapable of effecting any change in its 
properties. Oxygen gas has not been rendered either liquid or solid 
the united agency of cold and pressure, and not having been di 
into two or more kinds of matter, it is considered as elementary in its 
nature. Its equivalent, atomic or combining weight, is 8. : 

It will be proper here to notice the production of oxygen gas by the 
action of electricity, especially voltaic electricity, which, as is well 
known, possesses the power of i aby both oxygen and hydrogen 
from water. Oxygen gas is also evolved by the action of the sun's 1 
on the moistened leaves of trees, which by this agency deseapens ae 
carbonic acid diffused in the atmosphere various sources, and by 
pace, it with their carbon, flourish and increase in size. 
compounds containing oxygen are decomposed by voltaic electricity, 
the oxygen is evolved in the gaseous state at the anode or positive 


The most remarkable property of o: , and that on account of 
which it was once called Fire-air, is the facility and splendour with 
which bodies, when previously ignited, burn in it. Substances which 
do not undergo combustion in the air, will readily do so, and with great 
brilliancy, in o: gas; iron for example burns very readily in it 
when previously made red-hot. The aie pe, A the Tight emitted by 
burning phosphorus in oxygen gas is such as to be tolerable. 

In conclusion, we may remark, that until after the discovery of this 
gas nothing was or could be kuown respeoting the naluss of AGaaanan 
water, or of earth, all of which, formerly reckoned as elementary bodies, 
are now known to be compound, and to contain oxygen as one of their 
constituents. It has also thrown great and unexpected light on the 
nature of combustion and respiration. 

The compounds which oxygen forms with metals and other elemen’ 
bodies, are treated of in the respective articles on those 
whether they are oxides, acids, or alkalies, The importance of the 
oxygen of the arr as affecting RESPIRATION, VEGETATION, COMBUSTION, 
and EREMAOAUSIS, is fully upon under those words. 

OXYGENATED WATER. [Hyprogey.] 

OXYHYDROGEN BLOWPIPE. A jet of flame of high 
temperature, produced by the combustion of mixed hydrogen and 
oxygen , a8 described under Drummonp Licur. 

OXYLIZARIC ACID, Synonymous with purpurin, (Mapper, 
Colouring matters of.) : 

OXYMURIATIC ACID. ([Cutorte.] 

SE para aay A pega ne] 

2H,O,): Binoxide of Phenyl ; 
chin; Py intannic Acid. A colourless rpuline ped Bip hewn 
b i catechu or morintannic acid. It is also contained in wood 


OXYPICRIC ACID. te 
OXYPORPHYRIC ACID. 
OXYPROTEIN, [Prorety. 


vio Grovr.] 
Evuxantato Actp.} 


OXYPYROLIC ACID (C,,Hy,0,,!). An acid, formed 
siapprianonly with succinic acid when nitric acts upon sebacic 


OXYSYLVIC ACID. 
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only ne a maton then 

OXY WA’ A name sometimes applied to binoxide of hydrogen. 
[Hypnocen, Binoxide of.) 

OYER AND TERMINER. These words in ancient law French 
oneeteienee semmaege pe Sg of criminal judicature, the dis- 
tinguishing character of w is described by them. The substance 
of the or writ, a8 it was anciently called, is an authority 

iven by the crown to certain persons judicially to hear and determine 
leer terminer) certain specified offences. commissions of oyer 
and terminer are the most com: ive of the several commissions 
which constitute the authority of the judges of assize on the circuits. 
On these occasions they are directed to the lord chancellor, 
several high officers of state, two j of the courts of Westminster, 
the queen’s counsel, the serjeants-at-law, and the associates; but (ex- 
Rails uk Ge Sorthern cirecib, where all the commissioners but one 
are of the quorum) the judges, queen’s counsel, and serjeants are always 
of the quorum, so that the other commissioners cannot act without the 
presence of one of them. Justices of oyer and terminer have juris- 
to inquire into the truth of all treasons, felonies, and mis- 
demeanours committed within the several counties and places to which 
and also to hear and determine the same on 
themselves. The issue of such a com- 


_ ordinary courts of oyer and terminer at the assizes, special commissions 
are sometimes issued where offences of a 


Eocers: Parr mate gristecmertaeer 
boy r agree “sougeeegeas Pp pacha jalbes 
forgery . Dunning’s name to a bi ex 
having Hee conte in Brn be refed to ty ce in ih 
was a terested, it was therefore necessary to issue a special 
Ye ahd the purpose of hearing and determining this single 


Criminal Court isa court of oyer and terminer (and 
for the jurisdiction assigned to it by statute, comprising 
“on pce spar detonator The jurisdiction 
of the magistrates in quarter ons is expressly ed by the 
statute, for otherwise the could not hold courts at sll 

it of the oyster fishery presents 
The best pabig tere great Spee are 
Natives ; they are found near the mouths of 
water, and Crouch, in Essex ; the Swale and the 


fii 
F 
ui 
H 
: 


coast of Normandy, whence 
The spawn, when first cast, somewhat 
; it is composed of an immense 

of which becomes about a quarter of an 
2 eee allangr in three months, as a 
as a crown in twelve months, They 
of perfection when three years 
seas of most countries, but never at 
and seldom far from the mouth of a river. The fish- 
i e Ist of August to the end of 
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more correct term, the dredging, is 
small sailing- and row-boats—they 
the oysters lie within comparatively 
net on a wooden or iron frame, and is 
nature of the bed, varying from 12 to 18 
man, while another rows. The beds or 
itish Channel ; off the Isles of Wight and 
coast of Wales; off the French coast. In Scotland they 
Forth; in Ireland, in Carlingford Bay, the 
high for excellence. France 


r tes arise between them and the English 
ara boundaries. The most esteemed natural beds in 
those off the coast of Brittany, at Dieppe, and Cancalle, near 


opp , the oysters are brought prin- 
vers; but the Milton, rirathant 
most highly esteemed. None are sent from 
i Ee but broods are sent from thence to be fattened 
artificial beds, The Billingsgate is enormous. At 
there is a wide margin of muddy shore at low water, 
f formed. are brought from 
laid down on those beds to fatten, turned and 
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of England ; 
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OXYSYLVIC ACID. A resinous acid which has hitherto been | centuries, and now ranks next to the herring-fishery, 


e . The dredging, 
the laying down spawn in the artificial beds, and attending to and 
gathering the oysters, and the packing for market, give employment to 
a large number of persons; while the rapid conveyance afforded by 
railways enable the inland towns to obtain oysters perfectly fresh and 
in excellent condition ; and at Christmas the quantity transmitted in 
barrels as presents demands additional accommodation, not only from 
railways, but from every other means of inland transmission. 

OZONE (from the Greek (w, to smell) is the name given by 
Professor Schénbein of Basle to an odour evolved during the progress 
of certain electro-chemical decompositions. It is also produced by 
common electriv sparks, and by the working of an ordinary electrical- 
machine in the air. This odour attracted no particular notice until 
M. Schénbein called the attention of the British Association to it in 
1840, since which time it has undergone much examination, and 
a theories have been propounded as to its nature and compo- 

ition. 

Ozone is evolved at the anode, or positive pole of a galvanic battery, 
at the same time with oxygen, during the electrolisation of any 
of the following bodies: namely, water, dilute sulphuric acid, solu- 
tions of phosphoric and nitric acids, potash, and many oxysalts. Of 
these, dilute sulphuric acid mixed with chromic acid yields it in the 
greatest quantity. It may also be obtained from atmospheric air, by 
passing the electrodes through a closely-fitting cork into a jar filled 
with air, and frequently making and breaking contact. Under the 
influence of heat ozone disappears, and it cannot be obtained from 
heated solutions, or solutions of hydracids, chlorides, bromides, or 
iodides, the presence of which, even in small quantity, prevents its 
evolution from solutions otherwise yielding it abundantly. It may be 
developed by electrolising a solution of chloride of sodium with 
platinum electrodes, by placing the gas collected at the anode over 
ammonia and water to absorb the chlorine. Ozone can be preserved 
for a length of time with the oxygen collected with it in well-closed 
bottles. It possesses the property of bleaching litmus-paper and paper 
coloured with indigo or a solution of that substance. It is readil 


absorbed by m and the oxidisable metals, forming oxides wi 
them; and when the solutions employed are heated, its affinity for 
metals is so ly increased that it oxidises platinum and gold. 


Water absorbs it. The inspiration of ozone is very injurious, the 
effects being similar to those resulting from chlorine and bromine. A 
mouse is killed with it in five minutes; and M. Schénbein states that 
he was seriously affected by breathing an atmosphere charged with it. 

The electrodes employed in these experiments have a great influence 
in res to the evolution of ozone., With water or acid solutions 
they must be of platinum or gold; for when the more oxidisable 
metals are used it enters immediately into combination with them, 
It can be obtained from air when the positive electrode is copper, iron, 
silver, or platinum, and zine negative, but not when these arrange- 
ments are reversed, or both electrodes are of zinc, On electrolising a 
solution of sulphuric acid the following results are obtained :—With 
platinum electrodes the odour is very powerful; but it is not produced 
when copper, zinc, or iron electrodes are employed. With boxwood 
charcoal, the gas given off from the positive pole has no smell; but 
when absorbed by lime-water it turns it milky, proving the gas to be 
carbonic acid. With gas charcoal, sulphuretted hydrogen is evolved 
at the negative pole and carbonic acid at the positive, but no odour of 
ozone is produced. With a solution of chloride of sddium, the odour 
is not perceptible until the gas obtained from platinum electrodes at 
the positive pole is placed over ammonia and water to absorb the 
chlorine. The residual gas emits the peculiar odour. 

There exists much variance in the experimental results with this 
new substance, and not less in the opinions concerning its nature. 
Professor Schénbein and Dr. Andrews regard it as oxygen in an 
allotropic condition, whilst Dr. Williamson and M. Baumert consider 
it to be a teroxide of hydrogen. The latter chemist has even succeeded 
in analysing ozone, and thus quantitatively demonstrating its compo- 
sition; nevertheless, Dr. Andrews calls in question the accuracy of 
these experiments, and adduces others in proof of his view of the 
composition of this substance. 

Tests for Ozone.—N otwithstanding the remarkable characters of this 
body, no reliable test of its presence in minute quantity (in the air, 
for instance) is known. Paper imbued with starch and iodide of 
potassium is rendered blue by ozone, but the same effect is produced 
by acid gases; and this test, as used for the detection of ozone in the 
air, is utterly worthless. Paper soaked in solution of sulphate of 

ese, which is turned brown, or impregnated with black sulphide 
of lead, which is bleached by ozone, are more reliable tests ; but even 
these are open to so many sources of yy as to render their indi- 
cations of little value. [Hyprocen, Terowide of.) 

OZONOMETER, an instrument for measuring the quantity of ozone 
contained in the atmosphere. The only means of ascertaining the 
presence and quantity of this agent in the atmosphere, is founded upon 
the known action of ozone in decomposing iodide of potassium. If 
this salt be exposed to the action of an atmosphere containing ozone, 
the latter unites with the potassium, forming oxide of potassium or 
potash, whilst the iodine is set free. In order to render this test 
obvious, the iodide of potassium is mixed with starch, and the iodine, 
when it is set free, unites with the starch, the existence of which is 
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11 OZONOMETER, 


OZONOMETER. 


immediately ascertained by its blue colour: it is right, however, to 
add that the sufficiency of the test is not unquestioned. [Ozone.] 
Schénbein, who originally described ozone, proposed this test and 
made use of it, by saturating with a solution of iodide of potas- 
i starch. As the ahd i was to indicate the 


are sold in boxes under the name “ Schénbein's ozone test paper.” In 
this country Mr. Moffatt has distinguished himself by his researches 
in atmospheric ozone, and he also prepares a paper for supplying those 
who wish to measure the presence of ozone in the atmosphere. With 
these papers a scale of colour is supplied, each shade of colour showing 
the action of the ozone on the iodide and starch being marked from 
beress frepennseth ss, 

to which the air has access, and there it is left for beticn Sept hours, 
is ti i e scale, and 


Although this method indicates the existence of ozone at some time 
within the twenty-four hours, it fails to indicate the exact time at 
which the ozone was present, and prevents also any accurate comparison 


In order to render the registration of ozone more accurate, Dr, 
Lankester has invented an ozonometer,‘by which a sch Bd ozone 
ur to the 


Section of Lankester’s Ozonometer. 


iodised paper a aq is first carried round the wheel 4, and passed on to 
the two cylinders cc. When the lid of the box, which is made of 


brass, dd, is down, it covers the whole box except a small 
one inch in 


strip, after this exposure, is 
¢, on which it is wound up. The machin 
is precisely similar to that of a 

in the same way. The following 


registering the intensity of the ozone by this instrument :— 
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60 
The results of ozonometric experiments show 
present in the atmosphere of great cities. It is 
coming from the ocean, and in rural and mountainous di 
the air is free from the contamination of animal and vegetable matter. 
On the sea-coast of Great Britain it ai ] 
present than away from the sea. It has also been Lpeerbipinbe , 
quantities on the southern and eastern coasts of England when [ 
wind blows from the south, or west, or south-west. As the wind veers 
from west to north, or from south to east, it diminishes. 
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tenuis or thin letter of the labial series. For the various 
employed to denote this letter see ALPHABET. 

is interchangeable With those which belong to the same 
, that is the lips, and with some others. Thus, 
. P is convertible with ab. The Latin, like the Welsh, was fond of 
thin letters, in consequence of which there are very few words in 
language which begin with 4, while those commencing with p 
erous class. It will often be found that the p in Latin 
becomes a 4 in the related languages. Thus apicula, the diminu- 


if 


a 


eesiie 
Fall 
Hi 
pee 
Tu 
it 
chs 
te 
iF 
=e 
ie 
BEF 


em. 

2. P with m, somewhat rare. Thus the Greek preposition wera is 
in the Zolic dialect weSa. Again, the Greek poAvBdos is essentially 
the same word with the Latin plumbus. Allied to this change is the 
eee ee ee 8 One See ae te Ee: Ladin 
sumpsi, sumptus, for sumsi, sumtus, and temptare tentare. 

8. P with ». ” This change is more particulary to be observed in the 
UM tik ctuaiictie, Kee peeves oven, satin otk toonshere 
a i deceive, &c., aperire, , opera, wor’ us, 
‘pauper, poor, piper, pper, Aprilis, kpel, French have deduced 

ir, &e., ouvrir, euvre, lidvre, paurre, poivre, 


i three examples are given under F. To these 
may be added pro, for ; pater, father ; piscis, fish ; pauci, few ; lupus, 
So the Greek oppupa, daivoAn, Sow, have the aspirate, 

while the Latin, as usual, prefers the tenuis in purpura, penula, 


Poenus, 
5. P with pf. The latter form is often preferred by the German, 
where our own tongue has the si letter. Thus the ish words 


pound, peach, pepper, pea-cock, y, apple, are written by the Germans 
pfund, pfirsche, pede, Pfr, pean, apfel. 
, &, Or g. 


¢ 
with ¢, as raws, in Latin parvo. The Greek in ive words 


unsuccessful attempt to pronounce the initial pt which led to the 
formation of the Latin words populus, a state, and populari, to devastate 
with war. 


9. Ps with sp. This change it will be more convenient to consider 
under the letter S. 
10, Pi before a vowel with ch. Thus sapiam, in Latin, becomes 


barbarous Latin word rupia ; and Rutupium, in the county of Kent 
appears upon this principle to have changed its to Rich- 


» PACE (Pazsus), 2 measure of the Roman system, being in fact their 
unit of itinerary measure, to which the mille , or MILE, was 
_ referred. The word passus is connected with root of pandere, to 

extend, and Paucton curiously enough derives it @ passis manibus, from 

‘the length between the extended hands, instead of @ passis pedibus. 

There is however reason to believe that the mille passus came into use 

from the practice of measuring distances in new countries from the 

number of paves marched by the soldiery, of which a rough reckoning 

pee ie i lr Raeniber:at i 

of} com wii own number of paces in 

Enown that with disci ined 
either method would give very good ical results. Vitru- 

-vius describes a machine to be fastened to the wheel of a chariot (an 

own day), by which its number of revolutions 

me. “poy a Se Ss 
pace was a8 persons in general su y or the 
distance from heel to heel when the feet are at utmost ordinary 


hich the heel leaves to 
down, the Roman foot at 11°62 
ply yy tah , which was five feet, must have been 58:1 


: 


_ Here we have stopped, if it had not been necessary to explain 
something relative to what it pleased the writers of the middle ages to 
_ eallthe geometrical pace, composed of five geometrical feet. What they 
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meant by this measure is not easily understood, except by the suppo- 
sition (which some of their writings confirm) that they imagined a fixed 
and universal measure of length to exist in nature, and to have been 
actually obtained. At the beginning of the 16th century the Roman 
mile, at least the mile of 5000 feet or 1000 paces, was generally used by 
writers [Minx], and itinerary measures were more often written about 
than verified. The stadium, or eighth part of this mile, had also been 
introduced (into books) from the Greek system, and it was the common 
opinion, derived from Ptolemy, that the degree of latitude was exactly 
500 stadia, or 624 miles. This made the pace, or the 125th part of the 
stadium, stand forward as a proper universal measure, being the 
62500th part of that which all believed the degree of latitude to be. 
But though this may be a probable origin of the geometrical pace, it is 
certain that writers did not adhere uniformly to it, so that the later 
metrologists have formed different notions of its length. We shall 
give the accounts of several modern writers, 

Dr. Bernard makes the geometrical pace (which he also calls the 
land-surveyor’s pace) to be five English feet. Greaves supposes that a 
pace of upwards of 69 inches was once in use in England. Ozanam 
makes the geometrical pace to be the same as the Roman pace. Eysen- 
schmidt does not mention the measure at all. Paucton (who has a 
theory about the derivation of measures from parts of the human 
body) makes it only 44 Roman feet. Romé de L’Isle, who contends 
that Paucton has several times confounded the Greek Olympic foot 
with the Roman foot, makes it 44 Olympic feet, that is, 44 English 
feet very nearly. An old writer, Samson d’Abbeville, cited by 
Paucton, lays down the geometrical pace at 5 French feet, and never- 
theless makes the Roman mile to contain a thousand such paces, The 
conclusion is, that the geometrical pace was an invention of the old 
writers, a needless addition to the confusion in which their accounts 
of ancient measures were already enveloped. 

There is a pace mentioned in ecclesiastical writers called passus 
ecclesiasticus, or dexter (see Ducange, at the word Dextri), which Dr, 
the Eerie ped: stating any authority, makes of the same length as 
t 

PACKFONG. [German Stver.] 

PACKING-PRESS. The hydraulic press invented by Mr. Bramah, 
besides being used to draw piles, trees, &c,, from the ground, or to 
prove the strength of materials, is frequently employed to pack or 
compress bales of linen, cotton, and the like goods into small dimen- 
sions for the convenience of transport. A description of this machine 
has been given under Hypravtic Press; and it is intended here 
merely to notice the method employed by Mr. Barlow to determine 
the thickness which the cylinder should have in order that its strength 
may be in equilibrio with the strain to which it is subject from the 
pressure of fluid within it. 

Within any section of the cylinder made by a plane perpendicular to 
the axis, the tendency of the contiguous particles of metal to separate 
from one another in a direction perpendicular to a diameter passing 
through them, in consequence of the expansion produced by the pres- 
sure of the fluid, becomes continually less from the interior to the 
exterior circumference of the section, and is inversely proportional to 
the distances of the particles from the axis of the cylinder; and the 
cohesive power of the particles is, by the laws of elasticity, proportional 
to their separation, while the strain produced by the pressure of the 
fluid varies, at any part of the section, with the distance of that part 
from the axis. It follows that the resistance opposed at such part of a 
section to the momentum of the pressure is inversely proportional tc 
the square of the distance from the axis. 

_ Therefore r representing the radius of the interior surface of th: 

cylinder, ¢ the whole thickness, and # any variable distance from the 
@ 92 Jo 

interior surface towards the exterior, all in inches; then —_ , if 
r+ a 

multiplied by 2 x, and also by the force of cohesion on a square inch 

of the metal, will express the resistance produced by an annulus which 

is one inch deep in a direction parallel to the axis. That integral, for 


rt 
the whole thickness ¢, is rir therefore f (in pounds) denoting the 


, Qertf. 5 Fi 
force of cohesion, Far Oxpresses the whole resistance. 


If f’ (in pounds) represent the force on a square inch of the interior 
surface, by which the pressure of the fluid tends to strain the cylinder, 
2Qrrf’ will denote the whole strain on the same annulus; therefore, 
equating the strength and strain, there is obtained 

t= rf’ 
“a 
This value of ¢ expresses the required thickness, 
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PZDO-BAPTISTS (those who baptise children, from mals and 
Barri(w), a term used by modern theological writers, not as the desig- 
nation of any particular body of Christians, but for the sake of dis- 
tinguishing all those, of whatever sect, who practise infant baptism, 
from the body who are called Baptists. [Barrists.] 

PAGODA. [Cutvese ARcuITECTURE. 

PAINTER'S COLIC, called also Devonshire colic, and colic of 
Poitou, from its former frequency in those parts, is a peculiar and 
well-known variety of colic, to which lead-miners, painters, and others 
who use that metal are subject. The symptoms are, severe pain in 
the belly, with obstinate constipation and occasional vomiting, which 
is generally followed by partial palsy, and in violent cases by apoplexy. 
The palsy mostly affects the upper extremities, so that the arms hang 

erless by the sides, the extensor muscles being the most impaired, 
Emaciation and paleness of the muscles affected are of very frequent 
occurrence, 

“ A first attack, taken under timely management, is for the most 
part easily made to terminate favourably. In such circumstances it 
rarely endures beyond eight days, But it is exceedingly apt to recur, 
especially if the patient return to a trade which expuses him again to 
the poison of lead. Sometimes the primary stage of colic is wanting, 
so that the wasting of the muscles and loss of power are the first 
symptoms.” (Christison.) A peculiar livid line along the gums close 
to the teeth, is an invariable concomitant characteristic of lead-poisom- 
ing from the habitual exposure to it. 

The principles to be observed in the treatment are, to remove the 
pain and constipation, and to obviate or lessen the remote effects. In 
first attacks it is not very difficult to effect the former object, but 
with every succeeding attack these symptoms are found more obsti- 
nate. Inflammation is rarely a primary symptom, but may ensue, as 
in other kinds of colic. Want of power in some portion of the bowel, 
by which it becomes distended, and excessive contraction of another 
portion, are the usual conditions. 

By saline purgatives, such as sulphate of magnesia, sulphate of 
alumina and potass, or phosphate of soda in solution, followed shortly 
by a large dose of opium, the constipation may be removed in the 
milder cases. To counteract the occurrence of inflammation, calomel 
and opium are preferable means to bleeding, in a disease where debility 
is one of the usual consequences, The constipation has been known 
to last for a month. In such a case it was customary to give the 
patient three or four pounds of crude mercury, in the hope that by its 
mechanical properties it would force a . Nothing is more 
reprehensible, as it irritates the contracted part of the bowel, and dis- 
tends yet further the enfeebled and dilated part. Most cases of con- 
stipation will yield to pills of aloes and sulphuric acid, in the proportion 
of one.drop of strong sulphuric acid to four grains of powdered aloes, 
Two of these pills every four or two hours will speedily remove this 
state. 

The paralysed arms must be supported by splints. It is however of 
little use to cure a first attack, if the sufferer be immediately the 
subject of a second, which he certainly will be without the greatest 
care. Should he be unable to change his employment, he must be 
very strict in the observance of the following rules; he should never 
eat without first thoroughly washing the hands and face; and never 
take his meals in the workshop. “ Yet it is the common practice of the 
smelters of lead,” says Dr. Percival, “and others also who live in the 
neighbourhood of smelting-mills, to broil mutton, beef, and pork steaks 
on the hot pigs of lead, by which the flesh acquires a peculiar agreeable 
flavour.” When leaving work, a different suit of clothes should be 
put on, and when baths are attached to the manufactory, a complete 
immersion in these, after work, is advisable. The miners of Alston 
Moor derive great benefit from the saline mineral waters of Cartnell 
Holywell, to which they annually resort. Here, besides the chemical 
constitution of the waters being appropriate, an action on the bowels 
is caused, and it is observed that an open state of the bowels is always 
a great protection. On this account many masters keep a supply of 
castor oil on the premises, to which the workmen have free access. 
Fat and oily food is likewise a great safeguard. Sobriety is still more 
effective as a safeguard, for it is observed that among miners, potters, 
and all persons working among lead, drunkards suffer soonest and most 
severely. In all cases where the dust of the lead can be kept down by 
watering, this should be done, as it proves a very Nadaati means of 
exemption. Wherever it is practicable, other more innocent articles 
should be substituted for lead, in the various manufactures where it is 
now used. [Lxap.] 

(Christison On Poisons; and Thackrah On the Effects of Arts, Trades, 
and Professions.) 

PAINTING is the art of representing objects by means of colour 
on a plane surface. In the present article it is intended, not to enter 
upon the question of the purpose or the limits of the art, nor to 
discuss its principles or practice, but merely to give a broad sketch of 
its history, leaving the details to be filled in by a reference to the 
names, in the Biographical Division of this work, of the principal 
painters mentioned in the course of the article. 

As far as our knowledge extends the history of painting commences 
with Egypt, where it may be traced back to a very remote antiquity. 
Of the two arts, sculpture was probably the elder; and painting ma‘ 
at first have been chiefly exercised in connection with it; statues 


rilievi being first coloured with more or less taste and skill, and then 


outlines and figures in sunk relief (intaglio rilevato) being carved on 
pillars and walls, and the enclosed space coloured to imitate the natural 


appearance of the objects, But during the 18th dynasty, or 1400 B,¢,, © 


and downwards, the most flourishi 
pane Pegi according to the definition given at the commence- 


ment 0 article, was commonly practised. Egyptian painting has 
been conveniently divided into ro) classes ; mural i 
ing on mummy cases; and pain on papyrus; to 
added the portraits on wooden panels, of which several have been 
found in mummy cases, and which also appear, from passages in Greek 


authors, to have been presented as votive offerings in the temples, — 
The earlier painting was strictly hierarchic and symbolical ; later it — 


became somewhat freer, but always it was closely bound by conven- 
tional rules, and as much a mechanical as an intellectual art. The 


human form was depicted according to a definite canon, of which there 
is an example in a tablet in the Set eee ee ‘ 


old. In Egyptian paintings the human figure is drawn with less 
truth and freedom than figures of animals; but in neither is there 
attempt at foreshortening. The subjects on the walls of tombs, which 
are most like pictures as the term is commonly understood, « 
chiefly religious or funeral ceremonies, rural occupations, fowling, ban- 
quets, and househcld employments. In these, little of what is called 


riod of the arts in Egypt, — 


siting has 
which might bo. 


composition or grouping appears to have been attempted; the colours- 


+ 


are bright, and unbroken by modification of tint, or light and shadow 
and the artists were ignorant of perspective, the figures being placed 
one above another, and such objects as a rectangular fish- 
drawn as on a ground plan, almost precisely as in the rude 
the ancient Mexicans. The colours used are the primitives, red, blue, 
and yellow ; with green, black, brown, and gray. They have been shown 
by analysis to consist of, metallic oxides, as well as-of ~~ pig: 
ments. The vehicle employed with the colours was usually glue, 
occasionally, though probably only at a comparatively late 1, Wax 
dissolved in naphtha was also used. The picture was sometimes 
covered with a varnish of glue, in order to preserve the colours from 
the dust or Ader cheer gei mewbelae ae occasionally a varnish of resin 
appears to have emplo or same purpose, 

From the state in which Belzoni found the great tomb of the — 
of Thebes, and from an examination of various mural paintings, 
method of working adopted by Egyptian painters has been ascertained 
with tolerable precision. After the wall was made quite smooth it was 
covered with an intonaco of fine lime and gypsum, which was suffered 
to dry, and then polished. Upon this the outline of the figures 
carefully drawn, of sufficient strength to show through a thin coat 
limewash which was spread over it; and upon this the colours, 
with glue prepared from thick hides, were painted, For the paintings 

saturated 


u 
the pigments, rendered opaque by an admixture of chalk, way 
i cedar, some- 


tangular pallets, with grooves for the brushes and reed pens, and wells 
in which the colours were kept mixeé@ for use; also colour boxes; 
mullers and slabs for grinding the colours; fragments of colours, and 
a brush made of the fibres of palm-leaves, (The great work of Rosel- 
lini, ‘ Monumenti dell’ Egitto' (Tavoli Mon. Civili), contains numerous 
examples of Egyptian paintings : see also Wilkinson's ‘ Ancient Egyp- 
need and ‘ Egyptian Antiquities,’ vol. ii.) 
they had “images of men portrayed on the walls” in gorgeous raiments 
and with bright colours we know ; but these were no doubt the sculp- 
tured slabs of which Botta and Layard exhumed so’ many examples, 
and which from the traces of colour found on them, as well as from 
secondary evidence, we know to have been originally brilliantly 
painted. But that the Assyrians painted pictures even of the kind 
which the Egyptians painted we have no proof. j 
Painting in Greece.—The origin of painting, like that of most of the 
arts, was involved by the ancient Greeks in their legendary history, 
There can be little doubt that Painting like Sculpture was derived 
the Greeks from Egypt. In their traditions respecting the inventors 
of drawing and colouring they may however have preserved 
memorials of those who assisted in raising the art from its primitive 
rudeness and narrowness of scope. Homer, though he mentions 
garments elaborately embroid or woven with speaks of 
nothing nearer akin to painting than the colouring of the ships or the 
staining of cies hd a Carian woman. The origin of the art in its 
simplest form o 
Sicyon; but the story of its supposed inventor, as recorded by Pliny, 


Assyrian pictures, no instance has, we believe, been found, That — 


the outline of a shadow, is ascribed to Corinth or 


-. 
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is evidently deserving of little attention. Cleanthes of Corinth is said 
to have made the first outline; Ardices, of the same city, and Tele- 
phanes of Sicyon, to have introduced some lines within the figure ; 
and Y to have coloured it with a single colour, and thus 
_ produced monochromata. Corinth was the great centre of the ceramic 

art, and these frequent references to Corinthian painters point with 
sufficient distinctness to the early connection between the potter’s art 
i hantus, or Eucheir and Eugram- 


Italian art, or to the taste for the former which existed in Etruria and 
ing countries, as is sufficiently attested by the innu- 
merable vases with Greek stories and Greek inscriptions now found in 
Italy. The grotesqueness and clumsiness of the figures on the earlier 
vases, and their progressive improvement, show how little ground 
there is for the notion that the proportions of the human figure in 
early Greek art were fixed by some type derived from Egypt or else- 
where, instead of gradually developing themselves as the culture of 


the race advanced 

paintings on the walls of the Etruscan tombs 
mentioned; and Pliny speaks of ancient works 
his time in a temple at Ardea, as well as at Cere and 


Between the 50th and 80th Olympiad (from 580 to 460 8.c.) painting 
advanced considerably in Greece. 

Historical pictures of very early events are recorded, one indeed by 
Bularchus, in the reign of ules, who died Ol. 16, 1, Bc. 716. 
Cimon of Cleonz invented 


are positions strained and whi 

P of Thasos, who probably settled at Athens about Ol. 79. 2 
(B.c. 463), was the first pai of great excellence, and the founder 
of what may be called Athenian school. Aristotle (‘ Poet., vi. 


him “ successful in his expression of character ; 


Aboypipos, “ su ; 
of him as pain’ men better than they are. The 


y 
To the school of Athens 
succeeded what may be termed that of Ionia, in which illusion seems 
to have been more aimed at. This we may infer from the well-known 
the of Zeuxis and the linen cloth of Parrhasius. 
ins the of the more advanced art, 
i about OL. 94, (B.c, 404), His excel- 
lence seems to have been equally conspicuous in female beauty (as the 
of Crotona), and the sublimity of Zeus and his attendant gods ; 

in technical skill he surp all his predecessors. 
no less celebrated for the 


_ and which are said to have been first instituted at Delphi in the time 
_ of Panenus. Among the ancient Pe from Pompeii is one of the 


game subject (the sacrifice of phigenia) as that of Timanthes, 
ieantioned in Pliny, and in which e grief of the father is represented 


were— r of Corinth (Ol. 104-110, B.c. 364-340), Pausias of 
i 103, B.c. 368), Aristeides of Thebes (Ol. 102-112, B.0. 372- 
_ $32), and Pamphilus of Amphipolis (Ol. 97-107, B.c. 392-352). The 
_ first of these, a sculptor as well as a painter, was laborious and con- 
‘#istently excellent in all that he undertook. Aristeides was remarkable 
for his expression of passion; Pausias practised inti 
great success, having acquired the art from Pam 
noted for hi 
philus succeeded in establishing a 
ing as part of a liberal education. 
; es, who united the softness and 
lonia with the science of the Sicyonian school. His 
female beauty was attested by the Aphrodite Anadyomene 
power in sublime subjects and his technical skill, by the 
Thunder at Ephesus. 


declared that his own superi- 
Protogenes knowing when to leave 
both executed numerous portraits, and Apelles was 


honoured with the exclusive privilege of painting Alexander the Great. 
Nicomachus probably preceded Apelles; he seems to have rivalled 
Luca Giordano in quickness of execution. Nicias of Athens, Theon of 
Samos, and Melanthius were contemporaries of Alexander. The first 
of the three was excellent in light and shade, and painted battles and 
historical subjects on a large scale. 

From the death of Alexander, and as a consequence partly of the - 
political disturbances which followed, the decline of painting was con- 
tinuous. Painters indeed met with ample encouragement, but they 
worked for private rather than public enjoyment, and their attention 
was directed mainly to a lower Ba of art,—to that which could be 
produced rapidly for the glorification of kings and rulers or the gratifi- 
cation of the affluent. Instead of representations of the gods, and of 
the great events of epic verse or Hellenic history, works of the class 
we now call genre, low and domestic subjects (rhypography), and even, 
pornography (obscene pictures), were eagerly sought. These last 
became more general as the art fell lower, and painters sought popu- 
larity by novelty of style and familiarity of subject, or gain by making 
their art the creature of luxury and sensuality; but even Parrhasius 
was noted for pictures of a libidinous character. Vase-painting 
gradually died out in this period; but, on the other hand, mosaic 
was introduced, and acquired great popularity, and Greek musivarii 
were in much request for the preparation of mosaics for Rome, 
Landscape-painting was likewise introduced late, and never flourished 
among the Greeks, though the art was cultivated by Greek painters 
for the gratification of their Roman employers. 

Some time before the spoliation of Greece, Greek painters had 
migrated to Rome and fo employment there. But as the plunder 
of the Grecian cities by the Roman generals went on, the passion for 
works of art among the Romans seemed to increase; and as the love of 
art, or the power of rewarding its professors, declined in Greece, 
Grecian artists betook themselves in constantly increasing numbers to 
the Roman capital, so that about the end of the republic Rome was 
spoken of as full of them. Many migrated also to Egypt and Asia, and 
elsewhere, until such Grecian painters as were, left were to be sought 
anywhere rather than in their native country. 

Instead of tracing further the decay of the art, it may be well to 
speak briefly of the kinds of painting practised and the materials 
employed whilst Greek painting was in its maturity. The earliest 
occupation of the painter in Greece, as in Egypt, seems to have been 
in colouring sculpture; and from the gaudy daubing of the primitive 
wooden figures of the gods, down to the refined tinting of the most 
exquisite statues of the greatest of the Greek sculptors, this was 
always regarded as a branch of the painter's art. Praxiteles himself, 
according to the well-known story, when asked which of all his statues 
he preferred, replied, “ That in which Nicias had a hand”—Nicias 
being one of the most eminent painters of his time. What this 
circumlitio, as Pliny terms the statue-painting of Nicias, really was, 
will be considered under another head. [PoLycHRomy.] Another of 
the branches of the art for which the paititers were always famous— 
that, namely, of vase-painting—will also be noticed more conveniently 


elsewhere. 

The pictures ordinarily painted by the Greeks up to an advanced 
stage of the art, appear to have been almost exclusively easel pictures 
executed in tempera. They were painted chiefly on wooden panels, 
which had probably been prepared with a gesso ground ; but paintings 
were also executed on stone, plaster, parchment, and, though not till a 
late period, on canvas. Glue or size, white of eggs, and gum were the 
vehicles commonly used in mixing and applying the colours. Wax was 
also used, boiled with mastich or mixed with a mineral alkali, so as to 
be employed as a water-colour medium. The application of wax by 
means fire, or encaustic painting, was of later introduction ; for 
though practised by Pausias, who is said to have learned the method 
from Pamphilus, it was not generally adopted till about the time of 
Alexander. [Encaustic Paintiya.] Fresco-painting was also of late 
introduction, but in the later stages of the art was, either alone or in 
conjunction with encaustic, much employed in paintings on walls and 
psa, #2 and generally in works of a decorative character. Vitruvius 
says that the Greeks attained such skill in the preparation of fresco 
walls, that, in his time, people were accustomed to cut slabs from 
them, which could be packed up and carried to any distance. The 
finer fresco-paintings, according to Vitruvius and Pliny, were, when 
finished, covered with an encaustic varnish, which heightened and 

the colours, Oil as a vehicle appears to have been unknown. 

The four colours which were the basis of the colouring of the Greeks 
down to the time of Apelles were—1, white, Melian earth, or, more 
rarely, cerussa, white lead; 2, red, rubrica from Cappadocia, called 
sinopis; 3, yellow, sil, &xpa, from the Attic silver-mines ; 4, blacks 
(probably including blues), atramenta, uéAav, from burnt plants or 
ivory. ese were the “ colores austeri,” to which were afterwards 
added the brighter and more expensive colours, “ floridi,” which were 
usually furnished to the painter by his employer; but the palette 
appears always to have been restricted to a comparatively few well- 
chosen and carefully-prepared colours. This restriction to a few 
colours was one of the things which satisfied Sir Joshua Reynolds—an 
indisputable authority in a question of colour—of the superiority of 
the Greeks as colourists. Another, was their use of atramentum. 
“What disposes me,” he wrote (Note xxxvii. to Du Fresnoy), “ to 
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think higher of their colouring than any remains of ancient painting 
will warrant, is the account which Pliny gives of the mode of operation 
used by Apelles ; that over his finished picture he spread a transparent 
liquid like ink, of which the effect was to give brilliancy, and at the 
same time to lower the too great glare of the colour: ‘ Quod absoluta 
opera atramento illinebat ita tenui, ut id ipsum repercussu claritates 
colorum excitaret ;—et cum ratione magnA,ne colorum claritas oculorum 
aciem offenderet.’ This ." he dds, “though it may possibly 
perplex the critics, is a true and an artist-like description of the effect 
of glazing or seumbling, such as was practised by Titian and the rest 
of the Venetian painters. This custom, or mode of operation, implies 
at least a trne taste of that in which the excellence of colouring con- 
sists, which does not proceed from fine colours, but true colours, — 
from breaking down these fine colours, which would appear too raw, to 
a deep-toned brightness. Perhaps the manner in which Correggio 
practised the art of glazing was still more like that of Apelles, which 
was only perceptible to those who looked close at the picture, ‘ad 
manum intuenti demim appareret ;’ whereas in Titian, and still more 
in Bassan and others, his imitators, it was apparent on the slightest 
inspection.” 

Greek painting at its best, there cannot be much doubt, was only a 
little, if at all, inferior to the sculpture of the same period. The men 
who saw and appreciated the one admired equally the other. The 
paintings, equally with the statues, were malad for their grandeur of 
thought and expression, for their nobleness of d , and acenracy of 
imitation. Foreshortening and perspective, essential qualities in a pic- 
ture, were understood and practised. So also were the laws of light and 
shade, though that disposition of light and shadow in masses, which 
modern writers call chiaroscuro, was probably unknown. Colour, as we 
have seen, was studied in its subtlest refinements. Whether, as Sir 
Joshua Reynolds expressed his assurance, “if what has happened in the 
case of sculpture, had likewise happened in to their paintiugs, 


Hadrian implied a momentary revival of painting, and Aetion (of whom 
Lucian speaks so highly) must probably be reckoned as his con- 


when Pi 

en Pliny wrote (about a-p. 75), painting was already an 

art (artis morientis); the most splendid colours, he says were » but 
nothing worth looking at was produced. Mural ting was chiefly 
practised, the painting being executed in a light rapid manner, and the 
subjects such as would surprise the 5; r by some trick of art, 
Grotesques and fantastic architectural and landscape designs formed 
the decorations of apartments; or gay and brilliantly coloured mytho- 
logical subjects mingled with grotesque borders and garlands of flowers 
on roofs and walls. The best pictures were those which aimed at the 
onan of the more ee Grol aedien — be have 
the names of many painters 0 o le, but are 
= only i the be, — felt to yy bg re bor Lich « ‘coe 
selves were despised, painting came at to occupation 
of slaves and men of slavish minds. The loa onal of aeatea - 


were extinguished amidst the turmoils of civil dissensions, 
inroads of foreign barbarians. 

For further information on esa sme of the ancients, see Miiller, 
‘ Handbuch der Archiiologie der Kunst ;’ Bottiger, ‘Ideen zur Archiio- 
logie der Malerei ;’ Raoul-Rochette, ‘ Rech sur I'Emploi de la 
Peinture ;’ and ‘ Peintures Antiques;’ Junius, ‘ de Picturé Veterum? 
and Sillig’s ‘ Catalogus Artificum ;’ Thiersch, ‘ Ueber die Epochen der 
bildenden Kunst unter den Griechen;’ and Mr. Wornum’s article, 
‘Pictura,’ in Smith’s ‘ Dictionary of Greek and Roman Antiquities,’ 
with the authorities there cited. 

Mediaval painting.—From the ashes of this extinct ancient art 
arose a new form, which our zealous modern medisvalists have dis- 
tinguished with the name of Christian art. But as it was 
Christian inasmuch as it was the art of the priest and the cloister, it 
might with equal justice have been designated Monastic, or Eccle- 


and we had the good fortune to possess what the ancient Ives 
esteemed their master-pieces, we should find their figures as correctly 
drawn as the ‘ Laocvon,’ and probably coloured like Titian,” we cannot 
venture to say. We have none of their master-pieces; but the works 
brought to light since Reynolds wrote, though at best only such as 
were toned’ in the decline of art for decorating the provincial 
residences of affluent foreign patrons, suffice fully to justify his san- 
guine anticipations. The finest ancient picture yet discovered is that 
known as ‘ The Battle of Issus,’ found at Pompeii in 1831, and now in 
the Museo Borbonico at Naples, It displays great skill in design, 
knowledge of foreshortening and perspective, and immense vigour of 
expression, though the execution is inferior to the conception. This 
is a mosaic, but was probably a copy in imitation of some celebrated 
painting of an earlier date, as the chief extant remains of Graeco-Roman 
sculpture are known to be copies of famous old statues. Another mosaic 
of admirable design is that of the Choragus engraved under Mosatc. 
The finest extant painting of Greco-Roman date is that known as the 
* Abdobrandini Marriage,’ found originally on the Esquiline Mount, and 
now in the Vatican—a fresco-painting executed with great freedom, and 
excellent both in composition and colour. Equally remarkable in their 
way are the paintings of ‘ Achilles Discovered by Ulysses,’ found in 
the House of Castor and Pollux at Pompeii (Zahn, ii., pl. 28); an 
‘ Achilles in a Quadriga,’ painted in monochrome; and a ‘Dirce attached 
to the Bull,’ found in the House of the Grand-Duke at Pompeii in 1823, 
and, like the preceding, engraved in Zahn. Many others might be 
mentioned which, if regarded as they ought to be, as late and feeble 
imitations, would attest sufficiently the high character of Greek 
painting when in its more flourishing condition. (See engravings in 
Miiller, ‘Denkmaler der Alten Kunst ;’ D’Agincourt, ‘ Hist. de I’Art 
par ses’ Monumens;’ Mazois, ‘ Pompdi,’ tom. iv. ; the ‘ Mus, Borbonico;’ 
and Zahn, ‘ Die Schénsten Ornamente und merkwiirdigsten Gemiilde 
aus Pompeii, Herculaneum, und Stabiae.’) 

Painting in Rome,—The Romans had no independent school of 
painting. We have spoken of the early connection of Greece with 
Italy and with Magna-Grecia, and the later migrations of Greek 
painters into Rome. It was by these mainly, if not exclusively, that 
the pictures painted in Rome and the provinces were executed, and of 
which examples remain in the frescoes and mosaics exhumed at Rome, 
Pompeii, and elsewhere. Pliny, however, speaks of certain Romans 
who cultivated painting long before Greek pictures were brought to 
Rome. C. Fabius Pictor is said to have derived his name from deco- 
rating the temple of Health (a.v.c. 450, 8.0. 804). The poet Pacuvius 
(B.c. 219-140) was an artist. The victory of L, Scipio over Antiochus 
(B.C, 190) was recorded by a picture in the Capitol, as that of M. Vale- 
rius Messala over Hiero had been by an historical painting in the 
Curia Hostilia (p.c, 264). The first foreign picture publicly exhibited 
at Rome was after the sack of Corinth by Mummius (8.c. 146), an 
event which brought many of the finest works of art to the conquering 
city, however little the victors were qualified to appreciate their real 
worth. At a later period we hear of Arellius, Amulius, Accius, 
Priscus, and Ludius, of whom the last, in the time of Augustus, 
painted landscapes, garden , and buildings on the walls of rooms, 
such as we see in the ruins-of Pompeii or the remains of the palace of 
Nero, Cmsar purchased the‘ Ajax’ and the ‘ Medea’ of Timomachus 
for 80 talents, ani at his time a school of some eminence existed at 
Cyzicus. The forced bloom of art which characterises the age of 


siastical Art, if it had been intended to mark its origin or application ; 
while from its being nearly coincident*in duration with od 
known as the middle ages, its date is more specifically indicated by the 
older phrase, Mediwval Art, and its source, as far as pentee See 
cerned, by that of Romanesque or Byzantine. As, however, the term 
Christian Art has found pretty general acceptance, it may without 
inconvenience be employed indifferently with either of the others. 
In the first centuries, however, Christianity was too uniformly 
oppressed to require the blandishments of art; and the Judaic notions 
ion of its professors would probably have prevented 
them from calling in the assistance of painting for the decoration of 
their places of worship, or for recording the events and miracles of their 
faith, even had they been at liberty to do so. The earliest examples of 
art applied to Christian purposes occur in the catacombs of Rome 
[Caracomss], where, on opening those vast subterraneous vaults in 
the early part of the 17th century, the sides and roofs were seen to be 
almost covered with paintings and inscriptions ; and numerous sarco- 
phagi bore similar examples of the sculptor's chisel. The effects of 
air and oe and the — of eo torches have pepo 
obliterate the paintings left in situ, but a large proportion of them 
be found engraved as well as described in the works of Aringhi, Bosio, 
Bottari, and Bunsen, on Subterranean Rome, in D’Agincourt’s ‘ Hist. 
de l’Art,’ and Maitland’s ‘Church in the Catacombs ;’ while as many as 
were removable of the painting themselves, and carefully executed copies 
of others, have been collected and placed in the Vatican and in the 
palace of St. John Lateran at Rome, As might well be supposed from 


their place, no less than their age, these works are extremely rude and 
inartistic; and at times they exhibit a rather ous adaptation 
of heathen symbols and personages ; but on the other hand, some 


deur of arrangement, and 
a“ peculiar solemnity and dignity of style.” (Kugler, ‘ Handbook of 
Painting: Italy.’) 

From the removal of the seat of empire to Constanti Rome 
ceased to be even nominally the centre of the arts, though that there 
were undoubtedly native painters in Rome, as well as in other parts of 
Italy, down to the revival of painting in the 13th century, is certain, 
from the remains still extant in many cities of Italy; from the illu- 
minations in manuscripts [Mintature]; from the Mosaics [Rceneee 5 
from the painted series of popes in the Basilica of St. Paolo, com- 
menced in the 5th century by order of St. Leo, and from other 
evidence. For above two centuries Byzantine art differed in no essen- 
tial respect from that of Rome. It was not till about the reign of 
Justinian that Byzantine art arrived at its full development ; but 
thenceforward, Byzantium remained, till the great revival of paint 
in Italy in the 13th marys the grand central school which suppli 
artists, works of art, and the laws by which they were judged, to all 

of Europe. But art itself was now at almost its lowest ebb. 
he works produced were chiefly for churches or religious purposes, 
All traces of the traditions of the ancient schools seem to have been 
lost, h — pe to Syne ep ree" ere yar retained. —_ 
thing of the oriental love of gold and bright colours appears to have 
been on the western modes of working. The figures were 
ill-drawn, rigid in character, ungainly in position, long and m in 
their proportions, and devoid of reality. The colours, tho’ 
bright, were raw and crude, and commonly painted on a gold a 
pes Enormous mosaics or frescoes of the St, Saviour, and figures 
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of the saints, of the most strictly conventional type, were placed in all 


the churches. Individuality of style was entirely ignored. The same 
characteristics oceur in B ine paintings, mosaics, and miniatures 
wherever found. And same characteristics have distinguished 
the school down to the present day: for in Greece and Russia, and 
wherever in fact the Greek church exists, religious pictures of pre- 
cisely the same type have continued to be manufactured. M. Didron 
(Manuel d’Iconographie,’ p. ix. &c.), on visiting the monastery of 
Mount Athos, now the principal manufactory for pictures for the 
Greek churches throughout the world, saw painters engaged in the 
execution of pictures ing to a strict singularly minute code 
of laws, ‘ Tis Zarypapicis’ (‘ Guide for Painting’), a copy of 
which he with some difficulty procured, and of which translations 
haye been published in French by M. Durand, and in German by 
Dr. Schiifer (‘Das Handbuch der Malerei vom Berge Athos). To such 
mechanical perfection had the painters, whom M. Didron saw at work, 
attained—each man ing his own part of the picture—that he 
actually witnessed the Monk Joasph and five assistants paint in fresco 
entirely from memory, without cartoons, tracings, or any other me- 
chanical aid, a picture of Christ and the Eleven Apostles, all the size of 
life, in the space of an hour! This swiftness and certainty of execution 
are the result of the training and i of centuries directed upon 
unchanged itions; but we have here only an exaggeration of 
medieval tine art with all its soulless traditional design and 
absence of , imagination, and individuality. The art of Byzan- 
tium is best seen in Mryiatures and Mosatcs, to which headings we 
refer the reader for further information. 

Revival of Painting in Italy—The Ostrogoth dominion was not 
unfavourable to art ; at least there is a studied affectation of classical 
knowledge in Cassiodorus, and the mutilators of ancient statues are 

as criminals. The Lombards could have brought no art 


from Mont Amiata, still preserved in the Laurentian Library at 
Florence ; but others scarcely less beautiful are not uncommon. 
[Mastarvre.] The union of the Church with the Frank Empire gave 
the popes greater leisure and means, and Rome became once more a 


probable that the conquest of Constantinople by the Latins in 
1204 supplied to the Italians some of that technical skill which the 
wild conflicts of their own parties at home had contributed to obliterate. 
Numerous Greek artists settled in the cities of Italy, and a semi-Byzan- 
is visible in the painting as well as in the architecture of 
Venice, Pisa, and Siena. 

But native painters of remarkable talent arose, first perhaps in the 
last named city, who soon cast off the trammels of Byzantine tradition, 
painting once more rose to the dignity of a fine art, assuming a 
position such as it could only have previously held when the arts of 
ancient Greece were in their most flourishing state. We shall be able 
painting in Italy most conveniently by noticing 
principal Italian schools of painting. (The term 
of painting is explained under BoLoayese Scuoon or PatTine.) 
of Painting —This is frequently called the Florentine 


school of Florence was not the school of 
Michel Angelo. In the earliest period 
incipal painters were of Pisa and Siena, 
istically no essential difference between their 
and those of sends yng of Umbria of the same period. 
critics have discov: a distinct school in the works of the 
of Siena, but it would be difficulé to show any other dis- 
tinction than a mere difference of local origin. 

Some artists of Siena and Florence, of the early part of the 13th 
century, are the oldest painters of Tuscany that are known. There 
_ Were painters in Pisa before this time, in the 11th century, but they 
were Greeks from Con le : and there are paintings extant in 
which are said to be of the same period, but they are probably 
the production of Greek artists. In the church della Trinitd at Flo- 
rence there is a picture of Christ painted upon canvas, and glued upon 
cross, which is or of the 10th century; it was done 
there is a Greek {San Miniato Martire, ofthe 11th century. 
, a painting o: ini ire, of the 11th century. 
(‘ Etruria Pittrice.’) 

The first considerable efforts towards the revival of painting were 
Tuscan painters throughout have done 
perfection in later periods. The 
pe pep in cat history of 
for the great changes they effected 
their respective periods: Giotto di Bondone 
8 Ag m9 Tommaso Guidi, of San Sera 

or , d. 1443); Lionardi,'of Vinci (b. 
1452, d. 1519); Michel rae ey caer, y Castell’ Caprese, in the 
diocese of Arezzo (b. 1474, d.1563) ; Ludovico Cardi, of Cigoli(b. 1559, 
Pietro Barrettini, of Cortona (b. 1596, d. 1669). All 
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was a sculptor, and the first restorer of design from the excessive 
rigidity of the Byzantine forms; he endeavoured to imitate the style 
of a bas-relief upon an ancient sarcophagus at Pisa: he lived at the 
beginning of the 13th century. Giunta Pisano is the earliest Tuscan 
peties to whom extant works have been assigned: he is said to have 
learnt painting of some Greeks who were at Pisa about the year 1210. 
In 1230 he was employed in the church degli Angeli at Assisi: there are 
a crucifixion and.some other figures painted upon a wooden cross, the 
colours of which are mixed in some medium not affected by water. 
The drawing is careful, but very dry, and the fingers are extremely 
long—faults, as Lanzi has observed, not of the men, but of the times, 
The expression in the heads, however, is good, the draperies are well 
arranged and the colouring, though brown, is laid on with a strong 
impasto. Some frescoes by Giunta are in the upper church of San 
Francesco at Assisi. 

Contemporary with Giunta of Pisa, were Guido of Siena and 
Buonayventura Berlinghieri of Lucca. The former was illuminator and 
painter: a Madonna in the Malevolii chapel in the church of San 
Domenico at Siena, engraved in Lastri’s ‘ Etruria Pittrice, has very 
great merit for its period. Siena had many other painters about this 
time, and they were even constituted as a civil body in 1250. Ugolino 
of Siena, says Vasari, painted pictures and chapels in every part of 
Italy ; he died at an advanced age in 1339, _Buonaventura Berlinghieri 
of Lucea painted in 1236 ; there was also a Diodato of Lucca, who was 
living in 1288. 

A very superior painter to those already mentioned, and one who 
added also much to the practical technic of painting, was Margaritone 
of Arezzo, an older painter than Cimabue. At the church of Santa 
Croce, at Florence, there is a crucifixion by Margaritone, which is 
placed near one by Cimabue; and although Margaritone’s is less 
finished in execution than Cimabue’s, the difference is not so great that 
the title of painter should be denied to the former if given to the 
latter. The portrait or picture of San Francesco di Assisi in the 
church of Sargiano, near Arezzo, dressed in the habit of a monk, with 
all the faults of the time, has a grand expression, and is a very remark- 
able production; it is marked Margarit’ de Aretio pingebat: an 
inscription which probably indicates a Greek source of instruction, 
directly or indirectly. 

The earliest painter in Florence was apparently Maestro Bartolomeo, 
who painted in 1236. An Annunciation, which he painted in the 
chu ” Servi, has been attributed to Cavallini, the scholar of Giotto. 
Another predecessor of Cimabue was Andrea Tafi, born in 1213; he 
was the scholar of Apollonius, a Greek, whom he assisted in some 
mosaics in San Giovanni, at Florence. Vasari terms Tafi the first 
restorer of mosaic in Tuscany : he was also a painter, 

A painter of somewhat more merit and much more fame than any 
of the preceding, was Giovanni Cimabue, born at Florence in 1240, 
through Sep EarTey of Vasari, or his neglect of research, commonly 
called the of modern painting. He was architect and painter ; 
he sreeny barrores the proportions of the human figure in design ; 
inspired his figures with more life than his predecessors; and excelled 
them in grace of execution and in richness of colouring : his works are, 
notwithstanding, strictly of the Byzantine style. Cimabue is said by 
some to have learned painting of Giunta Pisano, whom he assisted in 
his frescoes at Assisi, in 1253, in his thirteenth year; Vasari says that 
he learned of some Greeks who were employed to decorate the church 
of Santa Maria Novella at Florence. One of his earliest and most 
remarkable pictures is the Colossal Madonna, now in the Academy at 
Florence, formerly in the church of Santa Triniti; but his greatest 
works are those in the upper church of San Francesco at Assisi. 
Cimabue excelled chiefly in male heads, to which he has sometimes 
given a truth and grandeur of expression that have never been much 
su . Contemporary with Cimabue, but somewhat younger, was 
Ducio di Buoni of Siena, famous in his time: he painted great 
works in the cathedral of that place, which are in part still extant : also 
a remarkable altar-piece for the same church, which is still preserved 
there; it was painted in 1308 and 1311, and when completed was 
carried in procession to the cathedral, It was painted on both sides, 
but is now cut into two. One side, the former front, is a Madonna 
and infant Christ, surrounded by angels ; on the other side, or former 
back, there is a series of small pictures illustrating the history of the 
Passion, all containing many figures, executed with surprising industry, 
skill, and judgment, when compared with the majority of the works of 
his contemporaries. 

Gaddo Gaddi of Florence, born in 1239, was also one of the most 
distingushed artists of this period. He was celebrated for his works 
in mosaic, of which there are still specimens in the cathedrals of 
Florence and of Pisa. He worked also at Rome, but the great mosaics 
of St. John Lateran and in Santa Maria Maggiore are the work of 
Mino da Turrita, an earlier master, and the most celebrated of his 
time. The mosaics of the tribune of San Giovanni at Florence were 
executed by Turrita, who finished them in 1225. 

That of discovering and cultivating the abilities of Giotto was 
not one of the least services of Cimabue. [Grorro, in Broc. Drv] 
Giotto all his predecessors, and he added as much to the art 
of his master Cimabue as Cimabue had added to that of the Greeks. 
In the mature works of Giotto there are no traces of the Byzantine 
style: they made an epoch in painting; and from his time Florence 
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dates its preponderance in the history of Tuscan art. If Cimabue, 
says Lanzi, may be termed the Mi Angelo of his age, Giotto may 
be termed its Raffaelle. Great as was the fame of Cimabue, says 
Dante, it was rendered obsoure by that of Giotto, Dante and Giotto 
were friends, and the great poet celebrated the painter in some well 
known lines (‘ Purgatorio,’ xi. 32). : 

Giotto was painter in history, miniature, portrait, and in mosaic ; 
also a sculptor and an architect: the celebrated Campanile of Florence 
is his work. He painted in many cities of Italy, but his chief works 
are those in the lower and upper churches of San Francesco at Assisi. 
In these paintings there are heads worthy in expression of the greatest 
masters that have succeeded him; yet, notwithstanding his great 
merits, his design is extremely hard and Gothic, especially in his large 
figures: he paid also little attention to perspective or to chiaroscuro ; 
and although he brought painting far from its infancy, he still left it 
upon the whole as far from its maturity. 

The scholars and imitators of Giotto were very numerous: the prin- 
cipal of them were Stefano Fiorentino, Tommaso di Stefano, called 
Giottino, and Taddeo Gaddi, the son of Gaddo Gaddi. These painters 
worked in the same style as Giotto, sometimes inferior and sometimes 
superior in execution. Stefano was called the ape of nature, “ Scimia 
della Natura.” Taddeo Gaddi, says Vasari, excelled Giotto in colouring 
and in tone : his principal works were painted in the church of Santa 
Croce ; and in the chapel Degli Spagnuoli, in the church of Santa 
Maria Novella, The pictures of the three saints seated, in this chapel, 
are magnificent in the character of the heads and in the style of the 
draperies : they represent San Dionysio Areopagita, San Pietro Lom- 
bardo, and San Severino Boezio ; they are engraved in Lastri’s ‘ Etruria 
Pittrice.’ Contemporary with Giotto was Buonamico di Cristofano, 
called Buffalmacco, the scholar of Andrea Tafi; and Bernardo and 
Andrea Oreagna, who painted together a heaven and a hell in the 
Struzzi chapel in the church of Santa Maria Novella; and in the Campo 
Santo at Pisa, Andrea painted a Last Judgment, and Bernardo a Hell. 
In the church of Santa Croce also Andrea painted similar scenes : 
amongst the blessed he placed his friends, and amongst the damned 
his enemies. The best preserved works of Buffalmacco are at the 
Campo Santo at Pisa. : 

Two celebrated scholars of Andrea Orcagna were Bernardo Nello of 
Pisa and Francesco Traini of Florence: of the latter there is a cele- 
brated picture of Thomas Aquinas at Santa Caterina at Pisa. 

Contemporary also with Giotto was the famous Simone Memmi di 
Martino of Siena, celebrated by Petrarch in two of his sonnets for a 
portrait of Laura. Simone was born about 1284, and after distin- 
guishing himself by many works in various cities in Italy, he went to 
Avignon, where he died in 1344. He excelled in composition and in 
invention. Vasari speaks very highly of his great works in the chapel 
Degli Spaguoli, in the church of Santa Maria Novella at Florence, 
which was painted in 1332. Christ going to Calvary, which is one of 
the paintings of this chapel, is a work of great merit in expression, in 
composition, and in design. (Lastri, ‘ Etruria Pittrice.’) There is in 
the Ambrosian Library at Milan, a MS. of Virgil with the commentary 
of Servius, which belonged to Petrarch ; and on the frontispiece is a 
miniature of Virgil writing, with various characteristic accessories, by 
Memmi: it is su to have been painted for Petrarch, and that 
the poet wrote the following lines attached to it ;— 


“ Mantua Virgilium qui talia carmina finxit ; 
Sena tulit Simonem digito qui talia pinxit.”” 


Shortly after the death of Giotto, in 1336, painters commenced to 
be extremely numerous in Tuscany, In the year 1349 the painters of 
Florence formed themselves into a society under the name of Com- 
pagnia di San Luca (Company of St. Luke), This society was not 

owever composed exclusively of painters: it contained various artists 
in metal and in wood, in whose business ornamentul design was in any 
way concerned, A similar institution, but on a greater and more per- 
manent plan, was established at Siena in 1355. 

Other distinguished painters of this period were—at Siena, Lippo 
Memmi, Cecco di Martino, Ambrogio Lorenzetti, and Bernardo or 
Berna da Siena. At Florence were Giovanni and Angelo Gaddi, the 
sons of Taddeo Gaddi, Angelo Gaddi was an excellent colourist ; but 
he was content to imitate the works of Giotto and of his father. His 
scholar Cennino Cennini was also a good colourist. The following also 
are deserving of mention: Starnina, Dello Fiorentino, Jacopo di Casen- 
tino, Spinello Aretino and his son Pari Spinelli, Lorenzo di Bicci and 
his son Neri, also Giovanni di Niccolo of Pisa, who all painted more 
or less in the style of Giotto, as did likewise all the artists of Tuscany, 
until a better taste was spread by the works of Masaccio, 

In the 15th century, when the Medici established themselves as the 
rulers of Florence, and that city gradually extended its power over 
the neighbouring territories, and became the capital of Tuscany in 
matters of art as well as of state, the arts were in a manner rendered 
dependent upon the caprices or tastes of its princes; and as the 
Florentine artists, through extended patronage, gradually evinced more 
activity, and acquired as a body a greater importance, those of Siena 
and Pisa proportionably declined in both respects, The improvements 
made in painting at this period were very great, and one of the most 
essential was the commencement of a proper application of perspective ; 


the chief oters of this science were Pietro della Francesca and 
Paolo Uccello; the latter pore werd neglected every other depart-— 
ment of painting for the study of perspective. There is in the first’ 
cloister of Santa Maria Novella a picture of the Drunkenness of Noah, — 
by Uccello, in which he has displayed his ability in this respect; Noah — 
is violently and well foreshortened. Another department of painting — 

which been neglected by the school of Giotto was chiaroscuro. 

This was first attempted with success by Masolino da Paincale, who 
executed some excellent works, for the period, in the chapel of San 
Pietro in the church del Carmine. Masolino is also not less distin- 
guished for having been the master of the celebrated Masaccio, who, if 
any individual is entitled to this distinction, can alone be styled the 
father of modern painting. 

That many of the painters however who preceded Masaccio had — 
great ability, even for any period, is certain ; and it is also certain that 
they had recourse to the study of nature—a fact which proves that 
the mere study of nature, without the knowledge of what to select for 
imitation, will not lead to the production of fine forms. And ” 
beautiful forms have been produced by the earlier painters, it is 
accident of the model, and not the result of choice; for we sometimes 
find the finest associated with others so inferior, that from their 
juxtaposition the whole has an appearance of deformity, which arises — 
both from the inequality in individual models, and from the painter's 
occasionally trusting his own knowledge and occasionally having re- 
course to the model. This imperfection could only be avoided by the 
adoption of a standard of form, which should preserve a unity of style 
in every degree—a standard which, experience has shown us, it would 
require centuries to attain simply by the study of nature, because of 
the infinite varieties of form met with in individuals, This standard 
however already existed in the antique, and it required only the 
master-mind to appropriate it; and to have been the first to do this 
efficiently constitutes the great merit of Tommaso Guidi, 
called Masaccio, on account of the slovenliness of his personal appear- 
ance, Masaccio eget a oy aes of — seal chee ieee 
until the appearance of Da Vinci an i experi 
no soabasial han Da Vinci and Fra Bartolomeo enlarged upon 
Masaccio's style. Michel Angelo inventeda style of his own, and he out- 
lived it. The style of Masaccio, however, expanded to its utmost, still - 
lived in the works of Raffaelle and the principal painters of the Roman 
school. Yet the great improvement in design which was pre cee 
in the works of Masaccio was not entirely his own merit; for Ghiberti 
and Donatello had made great advancement in sculpture; and Gentile 
da oe Vittore se apcaes 2 with whom eer yi became ac- 
quainted in Rome, had made great improvements upon the Giottesque 
school in painting. Masaccio’s greatest works are in the Brancacci 
chapel in the church of Santa Maria del Carmine at Florence: they 
have been engraved by Lasinio and others. Masaccio died before the 
completion of these works, in 1443, in his forty-first or forty-second 
year, not without suspicion of having been poisoned. of his 
works have perished. His most able contemporaries and followers — 
were Fra Giovanni da Fiesole, Benozzo Gozzoli, and Fra Filippo Lippi, 
the best painter of his time; he completed the works of io in 
the Brancacci chapel : he died in 1469. There are in his works much 
of that mellowness of colouring and harmony of light and shade which 
characterise the works of Fra Bartolomeo and Leonardo da Vinci. In 
the gallery of the Academy at Florence there are some beautiful speci- 
mens of the works of Lippi. 

Other painters of great ability of this period, both in oil and in 
fresco, were Andrea del Castagno, called the infamous; Sandro Botti- 
celli, Filippino Lippi, Raffaellino del Garbo, Domenico del Ghirlandajo, 
Cosimo Roselli, Piero di Cosimo, Antonio Pollaiuoli, the first Italian 
painter who studied the dead subject for the purposes of design ; 
Andrea Verocchio, and Luca Signorelli of Cortona, There were also — 
many others of merit of this school at about the end of the 15th cen- 
ty, but they followed only in the steps of others. 

he works of Lionardo da Vinci, and the painters who imitated 
or adopted the chief characteristics of his style, constituted another 
epoch in the history of painting; but their influence was not confined 
to Florence or to Tuscany ; it was greater in Milan and in pre 
than in Florence. The fulness however and vigour of design which 
distinguish the works of Fra Bartolomeo, and even Michel Angelo, 
characterise in an equal though somewhat different also the 
works of Da Vinci, and are combined with an exquisite finish and 
harmony of tone which are peculiar to himself, Lionardo was born at 
Vinci in 1452, and learnt se * Andrea Verocchio, who, upon 
seeing the superiority of his scholar, forsook that art for statuary. — 
Lionardo was painter, sculptor, architect, engineer, mathematician, 
writer, musician, and hie 3 he is however chiefly known as a a 
Historians have divided his career into four periods ; he painted at first 
in the manner of Verocchio, and his pictures of this time are lighter 
in style of design, and have less strength of chiaroscuro, than his later 
works, His second period was that spent at Milan in the service of 
the Duke Sforza, when he painted his Last Supper. The third was 
his great Florentine period, from 1500 to 1512, when he executed the 
famous cartoons of Santa Anna, and of the Battle of Niccolo Piccinino, 
called the Battle of the Standard; and his own in oils, which 
is in the gallery at Florence—a work which for painting cannot be 
surpassed. In the fourth period he was comparatively inactive, In 
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1512 he returned to Milan; in 1514 (Vasari says 1513) he visited 
Rome ; and in 1516 he went with Francis I. to France, where he died, 
at Fontainebleau in 1519, aged 67. [Vunct, in Broa. Drv.] 

When Da Vinci returned in 1500 to Florence, the only painter there 
of extraordinary ability was Fra Bartolomeo di San Marco, or Baccio 
della Porta, commonly called Il Frate, then in his twenty-ninth year. 
Michel Angelo was at that time in his twenty-sixth year only, and had 
done nothing in painting, having confined himself up to that time 
nearly exclusively to sculpture; which rendered the more remarkable 
his great success in 1506, in the so-called cartoon of Pisa, executed by 
order of the gonfaloniere Pietro Soderini, for one end of the council- 
hall of the old palace of the Signory, for the other end of which Da 
_ Vinci made his cartoon of the Battle of the Standard, in which a 
_ group of horsemen were contending for some colours, with various 

_ accessories. 

The good effects of the munificence of Lorenzo de’ Medici and his 
encouragement of the arts did not completely show themselves until 
after the second restoration of the Medici in 1512. Lorenzo established 
an academy in his garden near the church of San Marco, and formed 
a splendid museum of ancient and modern works of art: it was the 
nursery of all the great artists of Florence of the early part of the 16th 
century. Some singular scenes were enacted by Savonarola during his 
short triumph over the general order of things. In 1497, at the time 
of the Carnival, instead of the usual bonfire in the market-place, 
Savonarola had a large scaffolding prepared, and upon this he piled 
many of the most excellent works of the Florentine artists, both in 

inting and sculpture, including the busts and portraits of several 

utiful Florentine females, with many foreign tapestries, condemned 

on account of their nakedness; and they were all burnt amidst the 

rejoicings of the populace. In 1498, the following year, he repeated 

the scene on a much greater scale: on this pile was burnt an ilumi- 

nated of Petrarch. Fra Bartolomeo, Lorenzo di Credi, and other 
isti ed painters, took part in this fanatical destruction. 

Fra Bartolomeo imitated, or rather painted in a very similar style to, 
Lionardo da Vinci. Several of his works are in many respects admir- 
able, and in compositi6n, in expression, in the cast of draperies, and in 
design, bear the strongest resemblance to the works of Raffaelle: the 
oe pa of St. Mark, in the Pitti palace, combines with the style of 

much of the grandeur of the prophets and sibyls of Michel 

— the Sistine chapel. Bartolomeo was the true master of 

: these two great painters contracted a friendship for each 

other in 1504, when Raffaelle was in Florence and only twenty-one 

ears of age. Bartolomeo died in 1517, three years before Raffaelle. 

Mariotto Albertinelli followed the style of Bartolomeo, and painted 
many excellent pictures. 

Andrea Vannucchi, called del Sarto from the trade of his father (a 
tailor), was also one of the most distinguished of all the Florentine 

He was the scholar of Piero di Cosimo, and had great ability 
of execution, but he wanted invention. His style in colouring and in 
chiaroscuro is similar to that of Fra Bartolomeo, but from the study 
of the cartoon of Pisa he had acquired much of the style of Michel 
a in design. His easel pictures are very numerous. He died in 


Michel-Angelo Buonaroti, painter, sculptor, and architect, the scholar 
of Domenico Ghirlandajo, revolutionised painting not only in Tuscany, 
but in Italy, yet although his i ean scarcely be said to have 
q in common with that of any of his predecessors, he was 

anticipated in some of the greatest beauties of composition and design 
__ by Da Vinci and by Raffaelle. The chief characteristics of his works 

_ are severe grandeur of —<, and an occasional sublimity of invention: 
_ the freseoes of the vault of the Sistine chapel, painted in 1512, are in 
_ these respects unrivalled by any other works. The cartoon of Pisa, 
however, was by some contemporary critics considered to be a superior 
_ work in design: it represented many soldiers of Pisa suddenly called 
_ to arms when bathing in the Arno, and was a very superior work to 
the rival cartoon of Lionardo da Vinci. Benvenuto Cellini calls these 
‘cartoons the school of the world, so long as they were exhibited to the 
public: Vasari speaks to the same effect. They were both lost a few 
years after they were made, in a manner never accounted for. Michel 
Angelo's was cut in pieces, There is an old print of Lionardo’s by 
Edelinck, made from a bad drawing; and Marcantonio and Agostino 
Veneziano both engraved parts of Michel Angelo’s. The style of 
Michel Angelo has its faults, independent of an excessive muscular 
development: he had but one standard of form for man, woman, and 
child, of ried ha here every degree ; his women are female men, and 
his children diminutive gi works are his single figures, 
statuesque as his statues, and express a similar 
character : his his Lorenzo de’ Medici, in sculpture; his Daniel, 
and his Jeremiah or Isaiah, in painting. His Last Judgment, a vast 
work, but the production of his old age, has the faults of his other 
works without their grandeur or sublimity ; it was finished in 1541, in 
his 67th year. Michel Angelo made many drawings, but he painted 
scarcely anything in oil. Though the great works of Michel Angelo 
Were executed at Rome, they influenced chiefly the Florentine school ; 
and the painters of Florence, unlike those of Rome, not being held in 
Testraint in their imitation of Michel Angelo by any veneration for the 
works of Raffaelle, the imitation was the more palpable, and it was an 
imitation of manner only, not of style. The anatomical school is the 
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best designation for the Florentine imitators of Michel Angelo. Fran- 
cesco Granacci and Daniel Ricciarelli of Volterra, were the least man- 
nered of his scholars. The latter painted with great care, and his 
Descent from the Cross, in the church of Trinitd de’ Monti, is reckoned 
one of the finest pictures in Rome. Another celebrated follower of 
Michel Angelo was Giorgio Vasari; he is better known however for 
his lives of the painters, sculptors, and architects, than for his paintings, 
He executed an immense number of works, but beyond a general cor- 
rectness of drawing they have nothing to recommend them. Other 
followers and imitators of his style were Sebastiano del Piombo, Mar- 
cello Venusti, Federigo Zuccaro, Francesco Rossi de’ Salviati, Jacopo 
del Conte, Angelo Bronzino, and Allessandro Allori. Painters of this 
period who were not carried away with the host of imitators were 
Franciabigio, Jacopo da Pontormo, and Domenico Puligo, scholars of 
Andrea del Sarto ; besides some others of less note: also Il Rosso, or 
Maitre Roux, as he is called by the French. 

At the end of the 16th century a new style was introduced by 
Ludovico Cardi, commonly called Cigoli, which combined careful 
drawing with brilliant colouring. Santi di Titi preceded him in his 
indifference towards the ‘anatomical school, and he was greatly assisted 
in establishing his own style by Gregorio Pagani and Domenico da 
Passignano, This school was founded upon the style of Baroccio and 
that of Coreggio, and had much in common with the eclectic school of 
the Caracci. Its ascendency was promoted by the works of the 
Venetian Ligozzi at Florence, and by the school of Francesco Vanni at 
Siéna. These painters were followed by. younger artists, by Giovanni 
Biliverti, Fabrizio Boschi, Christofano Allori, Jacopo da Empoli, 
Giovanni Battista Vanni; also Matteo Roselli and his scholars 
Giovanni Manozzi da San Giovanni, Baldassare Franceschini, called Il 
Volterrano, and Francesco Boschi, an excellent portrait-painter ; like- 
wise by Francesco Turini and his scholar Simone Pignone; and 
Lorenzo Lippi, like his friend Salvator Rosa, poet and painter. 

Also in a somewhat similar taste of colouring and design, though in 
a very different style of execution, painted Carlo Dolci; his elaborate 
finish however is the principal merit of his works; his colouring is 
often green, yet some of his female heads are executed in exquisite 
taste. He died in 1686. ~ 

In about the middle of the 17th century another change took 
place in the style of the Florentine painters, as well as in that of the 
Roman, through the extensive and attractive works of Pietro Berret- 
tini da Cortona, in Florence and in Rome. Cortona was invited to 
Florence about the year 1637, and was occupied for several following 
years over his great allegorical frescoes in the Pitti Palace; he left 
them however unfinished; they were completed by Ciro Ferri, his 
most distinguished follower. In Florence the style of Cortona attained 
completely the ascendency, and prevailed the whole of the 17th 
century and the greater part of the 18th. Cortona paid little atten- 
tion to expression ; his object was to produce a grand effect on the 
whole : his style was decorative, and his works will not bear inspection 
in the parts. He is the head of those artists called machinisti by the 
Italians, His principal followers in Florence were the three Dandini 
and their scholars, Antonio Domenico Gabbiani and others, and his 
scholar Benedetto Luti; also Salvi Castelluci, Giacinto and Ludovico 
Gimignani, Lazzaro Baldi, Allessandro Gherrardini, and Sebastiano 
Galeotti. Two of the most distinguished Florentine artists of the end 
of the 18th century were Gio Battista Cipriani and the landscape- 
painter Francesco Zuccherelli, who both spent some time in this 
country: also Tommaso Gherardini, who died in 1797, and Pietro 
Pedroni, who died in 1803, are reckoned among the best painters of 
their period. : 

Venetian School.—The historians of Venetian art date the commence- 
ment of modern painting in Venice from the 11th century, or about 
1070, when the Doge Selvo invited some Greek mosaic-workers to 
Venice to adorn the church of St. Mark; and in the 13th century, 
after the taking of Constantinople by the Venetians, in 1204, not only 
works of art, but artists also, are said to have been plentiful in Venice, 
Venetians as well as Greeks; only two however of the former can now 
be named, Giovanni da Venezia and Martinello da Murano. On an old 
wooden sarcophagus of the Beata Giuliana, in the monastery of San 
Biagio alla Giudecca, there is a painting of about the year 1262; but 
the painter's name is not known: it is in a rough style, but Lanzi is 
of opinion that it is not Greek. 

It was not until after the time of Giotto, who executed some 
works in Padua and Verona in the beginning of the 14th century, that 
the painters of the Venetian states began to make themselves known 
by their works. The oldest known works at Padua are by painters of 
the school of Giotto. The extensive paintings in the church of San 
Giovanni Battista at Padua are attributed to Giusto Padovano, a 
scholar of Giotto and a Florentine by birth, though naturalised at 
Padua. Guariento of Padua was also a follower of Giotto, and was 
celebrated about 1360: some of his works are still remaining. There 
are also some works still extant of two celebrated Veronese painters of 
the same time: of Alticherio da Zevio, near Verona, in the old church 
of San Giorgio, illustrating the life of St. James; and others of the 
life of St. John by Sebeto of Verona, in the same church, much in the 
style of Giotto, especially the former. To these may be added a 
Jacopo of Verona, who painted some frescoes in San Michel at Padua ; 
and a Gio, Miretto of Padua, who executed some works in the great 


PAINTING. 


PAINTING. 


hall of that place, There were however some painters about this time 
in Venice and Treviso who painted in what may be termed a national 
style; and among these may be included the miniature-painters, who 
numerous at this time, core Famer mentions a Maestro 
, whose name he found ed in an ancient parchment with 
is the earliest of the Venetian painters whose 
: in the church of St. Mark a 
or ancona, as it is called, by him and his two sons, divided 
 aregpene compartments, illustrating the history of our Saviour, with 
inscription :—“ Magister Paulus cum Jacobo et Johanne 
filiis feoit hoc opus.” Lanzi says his style reminds us much of the 
of art, There is another painting by him. in the 
Padri Conventuali at Vicenza, inscri as follows :-— 
“1333, Paulus de Venetiis pinxit hoc opus” One of the earliest 
Venetian pain also was a Lorenzo of Venice, who according to 
Zanetti, was paid 300 gold ducata for an altarpiece, formerly in the 
ebareh of Sant’ Antonio di Castello, now in the Academy, on which is 
and date 1358, There is likewise ~ aos oot 

Ereolani famil Bologna a picture inscribed “Manu renti 
Venetiis, 1368; he was also most probably the painter of the fresco 
of Daniel in the Lion's Den, in the church of Mezzaratta, near 
Laurentius, P.: it was painted about 1370. Another 
inter of this time was Niccolo Semitecolo; his name is 

as follows upon a painting in the Lib c 

“Nicoleto Semitecolo da Veniexia impense, 1367." 
a good specimen of the school: it represents the Trinit 
and some stories of St. Sebastian : the nude is bly well 
and the design is bold; but it bears no resemblance to 
Giotto : it is inferior in design, yet equal in colouring. 
two pictures by this master in the Academy at Venice. 
celebrated Antonio Veneziano mentioned by Vasari executed some 
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In the 15th century a very different style prevailed ; and although 
the artists of this period still designed with great stiffness and in the 
Gothic taste, they produced many admirably coloured pictures as 


and reflexes they were yet deficient. The leaders of the 
improved style were some painters of the small island of Murano, and 
it has the glory of having been the nursery of the greatest painters of 
Venice : Titian studied at Murano. The page eee of this place 
were Quirico, Bernardino, and Andrea da ; but its great 
ornaments were the Vivarini. The oldest of this family is Luigi 
Vivarini the elder, by whom there is an excellent picture in its 
style of John the Baptist in the Venetian academy. The next in 
order of time of this family were Giovanni and Antonio Vivarini, 
according to Ridolfi and Zanetti, who lived about 1440. That there 
was a Giovanni Vivarini however is doubted by Lanzi, The only 
authority for mentioning him is the following inscription upon an 
altarpiece in San Pantaleone :—* Zuane e Antonio da Muran pense, 
1444.” But this Zuane is, according to Lanzi, the German known 
as Joannes de Alemania and Johan Alamanus, which is evident 


pictures by these 
masters: they differ little in style from the worka of the ini 
Bartolomeo was the first of the Venetians who painted in oil : his first 
oil re is dated 1473; itis in the church of SS. Giovanni e Paolo. 
In the Scuola di San Girolamo there is an excellent picture of that 
mint with the lion, by Luigi Vivarini the younger. The principal 
contem and rivals of the Vivarini in Venice were Jacopo 
Nerito of Padua and Nasocchio di Bassano the elder, both scholars of 
Gentile da Fabriano, who was employed in Venice in the beginning of 
ini, Francesco and his son Jacobello 


1401 to 1432. y 
was likewise a Vittorio Crivelli, who lived about the end of the 15th 
century. ; 
Besides the painters already mentioned, there were others of equal 
merit in other parte of the state, in and Brescia. In the 
former place a Commenduno ; in the latter Brandolin Testorino and 
wiano Brandino; also s Vincenzio Civerchino at Crema; Stefano 
da Zevio or Sebeto,a painter of great ability, and a Vincenzio di 
Stefano, his son, at Verona; the Jatter was master of Liberale, 
who became the best ter of Verona of his time. At Verona, also 
the latter part of the 16th century, was Vittore Pisanello, who 
many celebrated works in Venice and in Rome, but they have 
perished; there are however yet a few of his works at Verona. 
the accounts of Pisanello’s works, they appear to have been of a 


very superior dercription, especially in design, 


contemporaries in — horses and other animals ; he was also one — 


of his time. Jacopo Tintorello and 
manner, and if the period 

idolfi be correct, 1450, he had a better 

ive, and a 


of the most famous medali 
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inters ever brought together by one man: he 
equate of drawi 
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competent judges considered one of the commissions of Squarcione 


executed by his numerous scholars. There is only one work at Padua — 
known to have been done by Squarcione, painted for the Lazara family 


in 1452: it is excellent in colouring, in expression, and in a 
Mantegna, Marco Zoppo, and Jacopo Bellini were scholars of 
uarcione, > 
Sareviel also had its distinguished painters at this time: the follow- 
ing are mentioned by historians: Antonio, Liberale da Campo, and 
Giorgio da Trevigi : Vito also had its Andrea Bellunello, who, as 
his countrymen thought, rivalled both Zeuxis and Apelles. Con-— 


tem with him was Domenico di Tolmezzo. 
To the end of the 15th century, about 1470, a great cha 
took in the Venetian method of colouring: the old 


of painting in distemper (@ tempera), and with gums, &c, (@ guazzo), 
were laid aside for what is now generally called oil-painting, The 
method was introduced into Venice by Antonello da Messina, who 
had learnt it in Flanders of John van Eyck. Roger of Bruges, 
likewise a scholar of Van Eyck, is said also to have visited Venice. 
The first Venetians who distinguished themselves in the new method 
were the Vivarini and the Bellini. Giovanni Bellini acquired the 
reputation of the most distinguished painter of his time in Venice : 
painted from 1464 until 1516, and executed many works of various 
degrees of merit, highly finished, brilliantly coloured, but, 

always in a dry manner; his figures however are frequently 
drawn, and his expression was often excellent. Unlike most pain 
he improved as he grew old, and condescended to borrow bea: from 
much younger masters; he endeavoured in his later works to imitate . 
the design and colouring of Giorgione, his own pupil. His elder 
brother, Gentile Bellini, though very inferior to him, also acquired a 
great name. He was sent by the Venetian government to Constanti- 
nople to paint the portrait of Mahomet II. and other works, The 
8 had sent to Venice for a painter. The school of the Bellini, 
more icularly of Giovanni, was numerous and celebrated ; but as, 
with the exception of Giorgione and Titian, their scholars painted in a 
style nearly identical with their masters, it will be sufficient here to 
mention the names of the principal: Bellin Bellini, Girolamo Mocetto, 
Nicolo Moretto, Marco Marziale, Giambattista Cima, Giovanni Martini, 
and Martino da Udine, or Pellegrino di San Daniello. There were 


we 


others who painted in different styles and belong to other schools, 
Giovanni i had two distinguished rivals, and perhaps superiors, 
in Vittore Carpuccio of Venice and Marco Basaiti of the Friuli: some 


of the works of the latter are the finest specimens of what may be 
termed the Gothic style that have ever been produced. 

The painters of the Venetian states at the end of the 15th century. 
contemporary with the school of Bellini, were very numerous, and 
many of them painters of great merit, though more or less followers of 
the old style, The best were Carlos Cima, Vittore Beliiniano, and 
Jacopo Montagnana : others, who approached nearer to the new style, 
were Vincenzio Catena, Cordegliaghi, Francesco Bissolo, and Girolamo 
di Santa Croce, 

As the school of Squarcione at Padua was opposed to that of the 
Bellini at Venice, and its numerous followers adopted a style distinct 
from that of the Venetian painters, which prevailed elsewhere ‘h- 
out the state, it is to mention them here : the best of them 
arog in the style of Mantegna, who established a distinct school at 

tua. Francesco da Ponte, a native of Vicenza, and the two Mon- 
tagna and Bonconsigli, likewise of Vicenza, though born so near to 
Padua, were followers of the school of the Bellini. Francesco da Ponte 
was the founder of the Bassanese school: Bonconsigli, called Mares- 
calco, was the best of all the painters of Vicenza of this period. In. 
the Oratorio de’ Turchini there is a Madonna on a throne surrounded — 
four saints by him, which is by some reckoned the finest picture in 
jcenza, At Verona, at this time, the beginning of the 16th century, 
were Domenico Morone and his son Francesco, and also Girolamo da’ 
Libri, who may be reckoned among the best masters of the old school; 
Girolamo da’ Libri was the most celebrated miniature; of his 
time in Italy. Brescia at this period had also its disti painters, 
as Fioravante Ferramvla Paolo Zoppo; and Andrea Previtali, a 
scholar of Giovanni Bellini, acquired a great reputation at Bergamo. 
The art of inlaying with stained woods of different colours was prac- 
tised with much skill at this time: the following artists are men- 


He surpassed all his | tioned by Lanzi as having attained great distinction for this species 
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of art:—Fra Giovanni da Verona, Fra Vincenzo dalle Vacche, Fra 
Raffaello da Brescia, Fra Damiano da Bergamo, Gian Francesco Capo- 
diferro, and Bartolomeo da Pola. , 

Whilst the artists of the neighbouring cities of Venice were with 
more or less success contentedly following the dry manner of Bel- 
lini, it was completely exploded at Venice itself by two of his own 
scholars, Giorgio Barbarelli di Castelfranco, commonly called Giorgione, 
and Tiziano Vecellio da Cadore, or Titian. The former was born iu 
1477, and died in 1511; the latter, born in 1480, died in 1576. 
Giorgione introduced completely a new style of art: he discarded 

ing conventional, and worked upon the principle that the exact 
imitation of the effect of nature as a whole was the true object of 
a painter, whatever might be the nature or purpose of his representa- 
tion: the difficulties of execution involved in the carrying out this 
inciple, though a material one, are immense; the greatest of them, 
ia local colour and tone, are those which the painters of Venice 
appear to have most fully mastered. Mind has eyer been less an 
object of study with the Venetian artists of this and the following 
iods, than the mere pictorial representation, which appears generally 
to have been the end of all their works: they painted for the picture’s 
sake only, not for the lesson or moral that the picture might convey, a 
Style properly designated the ornamental. Giorgione was the first 
to imitate the textures of stuffs: he painted all his draperies from the 
actual stuff represented, and painted draperies of many different sub- 
stances. Before his time all draperies were made of the same material, 
and differed only in their colours or patterns. He is said to have been 
first led to the study of tone in light and.shade from seeing the works 
of Lionardo da Vinci. His drawing was good, and his handling bold 
yet careful. Whether Giorgione, if he had lived longer, would have 
executed works, in which every part and object would have been 
as ly executed as some of his single figures and their costumes, 
taust remain a matter of opinion. This excellence was accomplished 
by Titian, and with a boldness of execution in his best works (in his 
earliest he finished highly) which far surpasses that. of Giorgione ; on 
which account, though originally an imitator of the style of Giorgione, 
he is deservedly accounted his superior, and is universally considered 
the founder of the great Venetian school of painting. Titian was in 
nothing ideal, but true in almost everything that he painted, if not in 
detail, at least in general effect. His scrupulous imitation of the effect 
of every object necessarily excluded the ideal from his works; and if 
his drawing is not the most chaste in style or correct in proportion, 
it is at least natural, and it is not so inferior that his other excellences 
do not compensate for its inferiority : in composition he was generally 
simple, but sometimes grand. In colour, local and absolute, he is 
allowed to have surpassed all other painters ; in landscape, few have 
surpassed him; in portrait, few have equalled him. His princi 
masterpieces are considered—a St. Peter Martyr, in the church of Santi 
Giovanni e Paolo, and the Assumption of the Virgin, in the Academy 
at Venice; and the liom of San Lorenzo, at the Escurial in 
Spain, or at the church of the Jesuits at Venice : his numerous 
its, and Venuses, as they are called, are well known. [TrTIAn, 
in Bioc. Div.] The scholars of these two great painters were nume- 
rous. The following celebrated masters were among the scholars of 
Giorgione: Sebastiano del Piombo, Giovanni da Udine, Francesco 
Torbido, called Il Moro, Pietro Luzzo, called Larotto (and by Vasari, 
Morto da Feltro), and Lorenzo Luzzi. The scholars and imitators of 
Titian were likewise numerous, but the painters who might be strictly 
termed his scholars are very few. He is said to have instructed his 
brother Francesco Vecellio, who was an excellent painter, but Titian, 
through jealousy, according to report, persuaded him to turn mer- 
chant: his own son Orazio Vecellio was likewise a painter, and 
there were still four other painters of this family : Marco Vecellio, the 
nephew of Titian ; Tiziano Vecellio, the son of co, called Tizianello 
to distinguish him from Titian; also a Fabrizio and a Cesare Vecellio. 
Of his scholars, the principal were—Paris Bordone,a painter of the 
greatest ability; he was only a short time the scholar of Titian, and 
ultimatel, adopted a style of his own, though varying in nothing 
essential that of Giorgione or Titian. 

Two of Titian’s most celebrated followers were Girolamo di Tiziano 
and Bonifazio of Verona, though called Veneziano by Vasari and 
others. To enumerate the followers of Titian, or Giorgione, or those 
who imitated the characteristics of their styles, would be to enumerate 
nearly all the painters of Venice of this period, besides many of those 

bouring cities. There are however yet a few names to be 
of ters contemporary with the two great leaders of this 
school, who, they did not paint in their style, yet executed 
works which, in point of style of design, brilliancy of colour, and com- 
position, are inferior to theirs :—Lorenzo Lotto, Jacopo Palma 
the elder, Giovanni Cariani, and Girolamo da Trevigi, an excellent 
oat haere who was killed in the service of Henry VIII. of 

ngland, at Boulogne in 1544. One of the most distinguished con- 
temporaries of Titian also,and his chief rival in Venice, was Gian 
Antonio Licinio (born 1484, died 1540), commonly called Pordenone, 
from the place of his birth in the Friuli. He painted much in the 
style of Giorgione, but with still greater force of light and shade; and 
he was also one of the best of the Venetian fresco-painters. There 
were many in Venice who considered that Pordenone surpassed Titian : 
Zanetti, in speaking of these two rivals, says, in the style of Pordenone 
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there isas much manner as nature, in that of Titian nature pre- 
dominates. Pordenone formed a numerous school : Pomponio Amalteo 
was the most distinguished of his scholars, who himself also had many 
scholars, of whom Sebastiano Seccante was a distinguished painter. 
The following imitators of the style of Titian are all deserving of 
mention :—Andrea Schiavone di Sebenico, called Medula; Ludovico 
Fiumicelli, of Trevigi; Francesco Dominici, also of Trevigi; Gio. 
Battista Ponchino, of Castelfranco; Damiano Maza and Domenico 
Campagnola, of Padua; Giambattista Maganza, in Vicenza; Alessandro 
Bonvicino, called Il Moretto di Brescia (a painter of superior powers— 
he formed several good scholars); and Romanino Savoldo Gambara 
and Pietro Rosa, of Brescia—the first was the master of Girolamo 
Muziano, who afterwards distinguished himself at Rome; the second 
was known at Venice as Girolamo Bresciano, There were also 
many other painters of merit, of the school of Titian, in various other 
cities of the Venetian state; but_the limits of this article will not 
admit of them all being enumerated by name. 

It remains yet to mention three of the greatest ornaments of the 
golden age of Venetian painting, as this period is called—Jacopo 
Robusti, called Tintoretto; Jacopo da Ponte, called Bassano; and 
Paolo Cagliari, called Veronese. Tintoretto (born 1512, died 1494), so 
named from the trade of his father, a dyer, is generally called the pupil 
of Titian, but he remained only twelve days with him, and this at a time 
when he was very young. [Trrorerro, in Broce. Diy.] He professed 
to colour like Titian, and to draw like Michel Angelo; his practice 
however did not accord with his profession, for compared with Titian, 
he was cold in colouring, and extremely heavy in light and shade; he 
was fond of violent contrasts and great masses of light and shade; in 
design, though muscular, he was often lean and incorrect; and in his 
compositions he was fond of many figures, generally thrown together 
without arrangement. He was however extremely unequal in his 
works, some of which are amongst the finest productions of the 
Venetian school ; his masterpiece is generally considered the Miracolo 
dello Schiavo, in the Academy at Venice: he put his name to this 
pieture and to the two following—the Crucifixion, at San Rocco, and 
the Marriage at Cana, in the Church of Santa Maria della Salute. 
Many of Tintoretto’s greatest pictures are merely dead-coloured, and 
that in a most careless manner: he was extraordinarily rapid in bis 
execution,—he acquired the name of Il Furioso in consequence : 
Sebastian del Piombo said that Tintoretto could do as much in two 
days as he could do in two years. Bassano (born 1510, died 1592) 
commenced as an historical painter in the grand style, and as an 
imitator of Titian; but after he left Venice he changed it for an 
original style of his own in the characteristic style of the Dutch 

inters, and he was the first to introduce the taste for such works 
into Italy, He painted landscapes, animals, domestic scenes, kitchens, 
&c,, and the various utensils for drinking, &c., particularly of brass. 
In the church of Santa Maria Maggiore at Venice is a Sacrifice of 
Noah, in which he introduced all the birds and animals that he had 
drawn elsewhere: his greatest excellence was his colouring. He 
brought up four sons as painters, but they were inferior to their 
father. Paolo Veronese (born 1528, died 1588), though in his principles 
of colouring identical with the other great niasters of Venice, from the 
splendour of his great compositions may be said to have formed a new 
style of his own. He was fond of crowds of people, arrayed witb all 
the pomp and splendour that the imagination and colour could accom- 
plish, filling his backgrounds with piles of the richest architecture. He 
was however, as Algarotti says, careless in design, and in costume 
extremely licentious ; but his fancy was noble, his invention inexhaust- 
ible, and even his faults are pleasing: one can scarcely look at his 
rs eeiggcom pictures without longing to be a party in the scene. One 
of his grandest compositions is the Marriage at Cana, in the Louvre— 
a vast composition, more than 20 feet high, and upwards of 30 wide: 
it contains about 150 heads, many of which are portraits of the most 
illustrious and distinguished persons of his time. Another of his 
chief works, ‘the Family of Darius,’ is in the National Gallery. Paolo 
Veronese was the real master of Rubens. Verona had at this time 
three other painters little inferior to Paolo himself: Battista d’Angelo, 
called Del Moro, scholar and son-in-law of Torbido; Domenico Ricci, 
called Brusasorci; and Paolo Farinato, called degli Uberti. 

Of the assistants and scholars of Paolo the most distinguished were 
his brother Benedetto Cagliari, who generally painted his architecture 
for him; his son Carlo Cagliari, called Carletto, who died young; 
Gabriele Cagliari, likewise his son; and Battista Zelotti, the most dis- 
tinguished of all his followers. 

After the time of the great masters just spoken of, in the 17th 
century the Venetian school of painting declined as much and as 
rapidly as the Florentine did after the time of Michel Angelo. Many 
of the Venetians of this period, mistaking apparently brilliancy for 
art, cultivated little besides colour, and many of their pictures are 
mere compositions of silks, satins, and other stuffs. There were 
however several good painters during this period of decline. Jacopo 
Palma the younger (born 1544, died about 1628) holds a middle 
place between the great painters of the last period and the man- 
nerists of this. Lanzi calls him the last of the good age and the 
first of the bad. He painted somewhat between the styles of Tin- 
toretto and Paul Veronese; had many defects and many beaties, 
and produced many bad and several admirable pictures. Marco 
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Boschini, painter and engraver, was a scholar of Palma; he is known 
for an weoritioal work on painting, egy on the style and 
works of the Venetian painters of his own and former times, 
entitled “La Carta del Navegar Pittoresca.” The following painters 
were the principal contemporaries of Palma, who painted somewhat in 
his style: — Leonardo Corona, Andrea Vicentino, Santo Peranda, 
Antonio Vassilacchi, called L’Aliense : Pictro Malombra, and Girolamo 
Pilotto. Gi Porta, called Salviati, Matteo Ponzone, the scholar 
of Peranda, and Pietro Damini. scholar of Gio, Battista Novelli, were 
likewise three of the best ters of this time. 

In 1630 and 1631 gee ache were carried off by the plague, 
which visited Venice in years; and traces of the excellences 
of the great masters were after that time still more rare in the 
works of the surviving painters of Venice. In the middle of the 
17th century the style of M. A. Caravaggio and the Naturalisti began 
to prevail there, and several foretgners supplanted the Venetian 

ters in public estimation in Venice itself. The followers of 
ered in Venice were, on account of their dark shadows, called 

the Venctian painters the Tenebrosi; the pictures of the masters 
a this school are dark from two causes—from their style of colour- 
ing and from their practice of painti 


upon dark unds, upon 
which the middle tints never stand. pictures painted on such 
grounds darken after a time, and high lights and deep shadows are all 
that appear, Of these Naturalisti and Tenebrosi, Pietro Ricchi of 
Lucca, called Il Lucchese, was one of the best; others were Carlo 
Saraceni, Francesco Rusca, Stefano Pauluzzi, Matteo da’ Pitocchi, and 
Bastiano Mazzoni, Of strangers distinguished in other styles thé 
following were the most successful :—Antonio Triva of Reggio, a 
scholar of Guercino; Bernardo Strozza, his scholar Langetti, and 
Niccolo Cassana, of Genoa; Antonio Bavarense, of Bavaria; and Fede- 
igo Cervelli, of Milan, the master of Sebastiano Ricci. The painters 
this period who still followed the style of the great leader of the 
Venetian school were Giovanni Contarino and his scholar Tiberio 
Tinelli, celebrated portrait painters ; also Girolamo Forabosco, Pietro 
Bellotti, and Carlo Ridolfi, well known for his Lives of the Venetian 
inters, ‘ Le Maraviglie dell’ Arte, ovvero le Vite degli illustri Pittori 
Veneti e dello Stato,’ 2 vols. 4to., Venice, 1648, which is one of the 
best of the Italian works of this kind. Ridolfi was a native of 
Verona, where, of all the cities of the Venetian state, what is more 
the Venetian style still prevailed with least deterioration. 
io Varotari, the father of Alessandro, called Padovanino, Alessan- 
dro Turchi, called L’Orbetto, and Pasquale Ottini, all amongst the 
best painters of their time, were natives of Verona. 

Padovanino (born at Padua, 1590, died 1650) went young to Venice 
to study the works of Titian, and became the most distinguished 
ced doetomgrs of the 17th century, and is one of the best of 

ian's imitators: his masterpiece is the Marriage at Cana, in the 
Academy at Venice. Scaligero, his principal scholar, also acquired 


utation. 

Another great painter of Padua of this time was Pietro Liberi, 
sometimes called Libertino, from the chara>ter of his naked Venuses, 
of a he painted cee Fre —— ~ oo of this school 
were still preserved to a erable degree essandro Maganza, 
an imitator of Paul Veronese and Zelotti; Srekseies Maffei, scholar 
of Peranda ; Giulio joni, scholar of Padovanino; and Bartolomeo 
Cittadella, the scholar of Carpioni. 

At the end of the 17th century no particular style prevailed in 
Venice, and all the various classes of painting had their votaries : 
landscape, architecture, battle, and marine painters were alike nume- 
rous. Zanetti states that there were as many styles as painters in 
at the end of the 17th century. In historical painting however 
of the Bolognese painters as in almost every other city at 

, were likewise in Venice the chief objects of attraction. Still, 
Lanzi, the old masters were not on this account underrated, but 
of as the ancients of a golden age, whose customs were to 
t not imitated. The colouring of the painters of this period 
more brilliant than that of the great masters, but what 


in brilli y they lost in truth: in drawing, however, and 
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these painters the following may be mentioned : 
who painted sometimes in the style of Caravaggio, but 
ety in the A Paul Veronese than of any other master ; 
and Antonio Zanchi of Este, better known for the number than esteemed 
for the merit of his works, painted likewise sometimes in the style of 
Caravaggio and sometimes in that of Tintoretto, In the Scuola di San 
Rocoo there is a celebrated picture by him of the Plague of Venice in 
1630, and te to it in that plate there io o picture of the Likes. 
tion from the Plague, by his scholar Pietro Negri. Francesco Trevisani 
was aleo one of his scholars, but he settled early in Rome. To these 
may be added the names of Antonio Molinari, Antonio Belluci, 
Giovanni Segala, Gio, Antonio Fumiani, and Niccolo Bambini. The 
last was the scholar of Carlo Maratta in Rome, and many of his pictures 
are painted entirely in the Roman style. But a more distinguished 
painter and a better drau than any of these was Gregorio Lazza- 
rini, who painted in the style of the best Bol and Roman painters 
of the period, though he never left Venice. Antonio Pellegrini acquired 
& name in various countries of Europe. Jacopo Amigoni also attained 


great celebrity, leas in Venice, however, than in in 
and in Spain ; his pictures are extremely bright and 

distinguished 
Giambattista Pittoni and Giambattista Piazetta: the former was 


short time lost all their beauty in this respect ; his 

and careless. He was a good caricaturist, and he was 
pular in his time. One of the scholars of Piazetta, 
iepolo, was the last of the Venetians who acquired a great 

was one of the best painters of the 18th century, and acqu 


in the style of Paul Veronese than 
Broce. Drv.] He had a distinguished scholar in 


marine pieces, which he embellished with 
in excellent taste. Simone Brentana, th a native of Vi : 
domiciliated at Verona, and painted many excellent works 

Verona also was Antonio Balestra, who studied at Venice, at Bologna, 
and at Rome with Carlo Maratta : he painted less in the Venetian taste 
than in the Bolognese and Roman; he drew well, with 
judgment, and executed many excellent works ; Gio, Battista Mariotti, 
Giuseppe Nogari, and Pietro Longhi, Venetians, were his scholars. 
The first was a good imitator of his style; the second excelled as a 
portrait painter, but painted also some historical pieces; the third was 
distinguished for conversations, and landscapes. Carlo Salis of 


likewise the scholars of Balestra; and another 
one of the best of the ew century, Il a Pietro —_ _ ¢ 
in every department of painting except colouring, i act 
he was harmonious ; his colouring was ashy and choly ; he 
at St. Petersburg in 1762, painter to the empress Catherine II. of 
Russia, The last of the distinguished painters of Verona was Gio. 
map aerate n= instructed by Balestra: he drew also in the 
style of Maratta; his masterpiece is perhaps the Flight into it, at 
St. Antonio Abate at Parma: he died in 1770. The emperor J Il, 
is reported to have said, that he had beheld two very rare things in 
Verona—the amphitheatre, and the first painter of Europe. ’ 
Santo Prunati of Verona, contemporary with Balestra at V: , 
good painter; and there was a Pietro Uberti at Venice, 


Verona, and Cavalcabo of Roveredo, both painters of aes were 


excellent 


riod at 
seine throughout Europe for his views in Venice, and other cities in 


government, natives of the city of 
elie o's : ere, Bs simple fact however, of 
e art of painti me, does not constitute a 
disciple of that school. The a map Raffaelle exhibit this style in its 
full development or most perfect form, and he is accordingly the head 
or representative of the Roman school. 
In retracing the progress of the .Roman school, we must go back to 
that original school of Italian painting, which flourished in the 14th cen- 


Bak, or strangers resident 
havin 


certainty ; 
been an active mate of painting, and he 
his day, He is mentioned honourably 
“ L’onor a’ Agobbio, ¢ l'onor di quell’ arte,” 
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painters of this age entitled to be mentioned were 
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There is mention also of three other ancient painters of Gubbio: 
Cecco and Puccio, who were employed in 1321 in painting the dome 
of Orvieto; and Guido Palmerucci, who was employed about 1324, in 
the town-hall of his native city. 

A still more important name in the early history of the Roman 
school is that of Pietro Cavallini, who is said to have received 
instruction from Giotto while at Rome. A Crucifixion by this master, 
still extant at Assisi, is a remarkable production. The return of the 
papal government from Avignon to Rome gave a new impulse to the 
arts; the most skilful artists were sought throughout Italy to decorate 
the temples and palaces of the luxurious pontiffs of Rome, Of these 
the principal were Ottaviano Martis, and Gentile da Fabriano, a master 
of much greater merits. Fabriano was surnamed Magister Magistrorum, 
and practised his art in many parts of Italy. In 1417 we find him 
at Orvieto; he resided at Venice, where he 
obtained the rank of patrician, and was the master of Giacopo Bellini, 
whose sons were the founders of the Venetian school. His style, 
which by Michel Angelo was pronounced to be, like his name, 
“ Gentile,” somewhat resembled that of Fra Angelico da Fiesole, though 

was much inferior to it. 

Piero della Francesca, or Piero Borghese, advanced the art still 
further; he was reckoned one of the best geometricians of his time, 
and was the first Italian who had any knowledge of the principles of 
perspective. He introduced immense improvements in the manage- 
ment of draperies, and also greatly enlarged the manner of treating 


erugin 
io of Urbino, his father. Although, through the united efforts of 
the above masters, painting had attained to many high and pleasing 
ualities, true taste in design may be said to have totally failed them. 
not yet discovered what was beautiful and what was not, or 
what belonged to the individual and what to the class. Their art was 
not truly imitative, nor does it seem that an appearance of reality 
ject with these painters ; they seem to have considered that 
sufficiently accompli in an intelligible indication of 
represented. The deficiency of this school could only 
oy arma the study of the antique, and to supply it in a 
was a distinction which fell to the lot of Masaeccio, who 
tust be looked upon as the leader of the inters of the 15th 
or the Quatrocentisti, as the Itali we termed them, 
es works we first perceive any distinctive characteristics 


o owed his great superiority over 
hhis predecessors to his visit to Florence, where, whether he became 
the pupil of Verocchio or not, which is a matter of dispute, he was at 


“ 


i 
iz 


least enabled to study the noble works of Masaccio. His taste was 
however still dry and mean, his was meagre and feeble, though 
often correct, his draperies were stiff and in a little manner, yet his 


colouring was sometimes exceedingly rich, and for graceful delicacy of 
attitude and motion, and a po al and simplicity of expreasion, he 
all his contemporaries. But there isa symmetrical repetition 
similarity in the disposition of his figures, which betray a total 
of anything like vigour or truth of composition, and which 
place him at an immeasurable distance from his t scholar. No 


his great abilities, who became blind when still young ; Domenico and 
his son Orazio di Paris Alfani; Eusebio da 8, Giorgio; Giannicola da 
Perugia; Lo Spagna; Berto di Giovanni; Sinibaldo da Perugia; 
Adone Doni of Assisi; and Palmerini of Urbino. The works of all 
these masters were more or less conspicuous for symmetrical com- 
position and a lication of gold, 

We now arrive at pride of} Perugino and the glory of the 
Roman School, Raffaello Sanzio d’Urbino, the first of painters; for 
moral force in ry and history, unrivalled ; for fidelity in portrait, 
unsurpassed; who has never been approached in propriety of invention, 
composition, or expression ; who is almost without a rival in design ; 


and in sublimity and , inferior to Michel Angelo alone, whose 
} phets and ibyls in the Sistina are in these respects unques- 
tionably the triumphs of art. 


the progress 
hip Shoes ot Raltaclla He painted in three styles: 
I is second was an enlargement of that style in the taste 
of Fra Jomeo, and is termed his Florentine; but this change or 
in style was not effected through an acquaintance with 


; 


that great painter alone, but also through the impression made upon 
Raffaelle’s mind by the works of Masaccio, of Lionardo da Vinci, and 
also of Michel Angelo, at Florence. His third style, which is the 
subject we have now more particularly to consider, was peculiarly hi. 
own ; although those magnificent works the Prophets and Sibyls of 
Michel Angelo were the principal causes of its ultimate fulness and 
grandeur. This third style, which is the proper style of Raffaele, 
constitutes the Roman school in its full development, which is the least 
defective of all the schools of painting. 

‘There is a degree to which the powers of imitation may be com- 
bined with those of the imagination, which, when regulated by a just 
refinement of feeling or taste, constitutes the perfection of painting, 
and this degree, though not attained, was in the aggregate approxi- 
mated more nearly by Raffaelle than by any other painter, He never 
designed a figure which he did not inspire with appropriate sentiment; 
the affections of mankind were the sphere of his genius; from the 
caloulating sage to the thoughtless infant, his works are the history of 
the human heart, and deservedly has he been entitled the “ painter of the 
passions.” The elements of his style are nowhere more apparent than 
in the Cartoons at Hampton Court. To particularise amidst so much 
excellence, and to single out the works in which Raffuelle has been 
most eminently successful, is rather a delicate task ; yet perhaps the 
following examples may be instanced as being more decidedly con- 
spicuous for those particular qualities which characterise his style :— 
for grandeur of design, the Heliodorus ; for sublimity of character and 
conception, the Madonna di San Sisto ; for composition and expression, 
the Cartoons; and perhaps for invention and general technical excel- 
lence, lta ates his last performance, [RarrarLue, in 
Brose. Drv. 

The style of Raffaelle has seldom been found congenial to their taste 
by the lovers of colour, and certainly those who consider the perfection 
of painting to consist in splendid colouring must not look for it in the 
works of the Roman school, but in those of Paul Veronese or of 
Rubens. Many critics have regretted that Raffaelle did not colour like 
Titian ; but colour was to Raffaelle a means, and not an end, as it was 
with the majority of the Venetian painters ; and its effect is to dazzle 
and to obscure, rather than to enhance the essential qualities of the 
grand style. For as the painted face of a player harmonises with the 
accompanyi e and the tone of light around, and would as 
certainly be ridiculous if exposed to the light of day, so the Venetian 
colouring, which is in such perfect harmony with the subjects of that 
school and their general treatment, would ag certainly be in discordance 
with those qualities which characterise the style of Raffaelle. Even 
Ludovico Caracci, the founder of the Eclectic school of Bologna, dis- 
covered that Venetian colouring was inapplicable to the subjects which 
he chose for his own pencil, And Raffaelle would not have been the 
great painter that he proved himself to be, had he chosen any other 
than the sombre colour for which he is so conspicuous, and which, so 
far from being a defect in his style, is indeed an additional evidence of 
his profound ius. These remarks do not refer to the carnations 
particularly, which should always harmonise with the draperies, but to 
the composition of colours generally, to their choice and intensity, and 
also to the stuffs and materials of which tlie draperies are composed. 
Raffaelle rarely if ever painted silks or satins; most of the Venetians 

Raffaelle had many scholars and many imitators; of the former, the 

incipal were Giulio Romano, Gianfrancesco Penni (with Giulio, 

ffaelle’s principal heir), and Perino del Vaga: these painters com- 
leted, from Raffaelle’s designs, the great works in the Vatican, which 

e had left unfinished. 

Giulio Pippi, called Giulio Romano, certainly the most eminent of 
all Raffaelle’s scholars and imitators, was conspicuous for the correct 
and powerful design of his master, but in other respects he never 
approached him. Although he had great powers of invention, an 
unpleasing expression and an evident absence of sentiment prevail 
throughout his works, He is also heavy both in design and colour- 
ing; but his particular employment under Raffaelle, that of dead- 

ouring and ing his works in oil, may have greatly contributed 
to this effect. Giulio left Rome during the pontificate of Clement VII., 
shortly after the completion of the Constantine series in the Vatican, 
and, at the invitation of Federigo Gonzaga, repaired to Mantua, where 
he founded a school and painted his famous works, the Fall of the 
Giants, and the Loves of Cupid and Psyche. [Grotto Romano, in. 
Broa. Drv.] 

Gianfranceseo Penni, with little less vigour than Giulio, was con- 
spicuous for more of the grace of his master. Pierino Buonaccorsi, 
called Perino del Vaga, displayed nearly equal powers. Other pupils 
and assistants of Raffaelle in the stanze and the loggie of the Vatican, 
were—Giovanni da Udine’;'Polidoro Caldara da Caravaggio, celebrated 
for his imitations of ancient bassi rilievi; Pellegrino da Modena; Bar- 
tolomeo Ramenghi, called Il Bagnacavallo ; Vincenzio di 8. Gimignano; 
Timoteo della Vite; Raffaellino del Colle; Benvenuto Tisi, called Il 
Garofolo ; and many others too numerous to mention here. 

The accession of Adrian VI. to the papal chair had for a time 

ysed the arts, but they were shortly inspired with new vigour by 

is successor Clement VII., Guilian de’ Medici, who continued the 
works that had been interrupted by Adrian. But a more serious 
interruption succeeded in the sack of Rome, in 1527, by the soldiers of 
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The vast school of painters formed by Raffaelle was totally 
: it spread however the elements of his style all over Italy, 
aang bed a single beauty of the original was to any extent 


ved in the 
Fin the pontificate set Paul IIL, the arts commenced again to revive 
in Rome. Michel A: executed his great work of the Last Judg- 
ment, the labour of t years, by the orders of this pontiff: it was 
a in 1541, The effect rept of Stila ek, ‘was ter time 
to painting ; hosts of i mannerists arose, who, pos- 
seemed with « mania for etnies the naked re, and sacrificing 
to anatomical display, imagined the perfection of design to 
in violent action and muscular protubcrance ; and in imitating 
the manner, imagined they had acquired the art of Michel Angelo. 

This great ter, who in the time of Julius IT. had himself been 
chiefly instrumental in raising painting nearer to perfection than it has 
ever attained in modern times, lived also to see it degenerate, greatly 
through his own influence, into a mere handicraft in the time of Pius 
TV., when a reference to nature was considered as an acknowlegment 
of a want of genius, 7 

The most disting rists of this school and period, whose 
style was a species of compound of those of Raffaele and Michel 
Angelo, without the correctness or purity of the former, and with only 
the manner of the latter, were Taddeo and Federigo Zuccari. The 
former died young. The latter executed vast works at Florence, 
which were, however, remarkable for their vastness alone ; and he has 
left svecimens of his pencil in the principal cities of Italy. He suc- 
ceeded Girolamo Muziano as president of the Academy of St. Luke at 
Rome, which had been lately founded by Gregory XIII, at the instance 
of Muziano, Gregory was elected in 1572. 

The following exceptions should be mentioned, as being distinguished 
for their greater propriety of style, from the general host of man- 
nerista :— Girolamo Siciolante of Sermoneta, Marcello Venusti, and 
Livio Agresti, all scholars of Perino del Vaga; also Scipione Pulzone, 
called Gaetano, the scholar of Giacopo del Conte, both excellent in 


oe! 


it. 

Guiseppe Cesari a’ Arpino succeeded Federigo Zuccaro in public esti- 

mation at Rome; but though without a rival in that city until the 

of Michel Angelo Amerighi, Il Caravaggio, he cannot be 
said to belong to the Roman school. The heavy and vulgar nature of 
Caravaggio’s style was in direct opposition to tha ideal mannerism of 
Cesari’s. They both had their partisans, who were termed respectively 
naturalisti and idealisti; the latter prevailed. Annibale Caracci also 
endeavoured in vain to reform taste in Rome: the works of this great 
master in the Palazzo Farnese had little or no effect upon the style of 
the Roman pai of the period, and Cesari left a numerous school of 
imitators. But these noble works, certainly inferior only to those of 
Michel Angelo and Raffaelle in Rome, eventually had their effect, and 
painting was again restored to something approaching its former splen- 
dour; and what the painters of Bologna had borrowed from the Romans 
in the pontificate of Cl it VII., the pupils of the Caracci returned 
with interest in that of Urban VIII. 

A better style was adopted by Federigo Baroccio of Urbino, which 
might boast of a nearer approach to the correctness of form of the 
great founder of the Roman school; but his colouring was generally 
artificial, and very different from that of Raffaelle. Its tone is 
un t, a violet hue — throughout, and there is a 
striking deficiency of yellow in his carnations, which in the lights are 

, in the shadows gray. Baroccio had several imitators, but his 
uence se ps the general character of Roman art was inconsiderable. 
The Eclectic school of Bologna seems to have had the principal share 
in reforming the art in Rome. During the pontificates of Paul V., 
mses Poids Urban VIIL, ‘the celebrated pupils of the Caracci, 
ino, Guido, Guercino, and Lanfranco, were much employed 
by those pontiffs; and the example of these great masters, but more 
expecially of Domenichino, produced many good painters, of whom we 
may mention the following :—Antonio Ricci (called Barbalunga), 
Camassei, Giovanni Carbone, Francesco Cozza, Pietro del Po, Canini, 
Giambatista Passeri, and Luigi Scaramuccia, and there were many 
others of considerable merit. ¢ school of the Caracci seems to have 
had “ — —— influence upon ee See truth or 
fidelity of represen on being indispensal ly requisite to constitute 
excellence in i The excessive mannerism of the painters of 
the period #0 generally incapacitated them for executing anything 
excellent in that ent, that it began to be nearly a distinct pro- 
feasion, and the following masters distinguished themselves as excellent 
portrait-painters, though they did not confine themselves quite exclu- 
nively to ita : Antonio di Monti, Pietro Fachetti, Antonio 
— rammatica, Ottavio Leoni, and Baldassare Alloisi, called 
ino, 
“dt aged imitators of Domenichino followed the bold style of 
» Whose most successful scholar was Giacinto Brand: ; and 
contemporary with Lanfranco flourished Albano in Rome. Pier 
Francesco Mola was an imitator of his style. 

From the studio of Albano came Andrea Sacchi, a painter who drew 
well and coloured amc f who never bestowed labour upon a trifle, 
and who was better versed in the cl. aet Slane way ot Kio bonteck: 
poraries or immediate predecessors, There is a grandeur about his 
style, and a truth and breadth in his execution, which i ish him 


| is that of Parma, 


as one of the noblest disciples of the Roman school, 
Giulio Romano in invention, and in all other respects inferior 
great founder alone. Raftxelle was his model of perfection 
was no servile imitator ; he could app beau! 

and of Correggio ; and he had recourse to the same sources ; 
which his great model attained to excellence—nature and the 

but he availed himself only so far of the antique as it served to 

his study of nature. 

No inconsiderable ornament also of the arts of Rome of 
was Nicholas Poussin, for though a Frenchman by birth, he was 
tially a Roman painter. He formed his style from Raffaelle 
antique. He attended also the academies of Domenichino 
Sacchi, being a great admirer of the works of those masters. His 
was however very peculiar, and had no influence u the arts in 
ae ; his works have too much the appearance of painted bassi- 
rilie’ y 

Pietro Berrettini, called also Pietro da Cortona, set himself up as 
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the rival of Sacchi in Rome; and if the number of imitators is a 


criterion of the degree of excellence, Pietro da Cortona was 

superior to Sacchi. The art of Sacchi was not so easily imitated. 

style of Cortona was rich and attractive, but superficial and 

saa the lead in that class of painters termed machinists by 
e : 


The scholars of these two masters formed two rival factions of art, 


which divided Rome: that of Sacchi was headed by Carlo 
ay sive A nacre Garzi; that of Cortona by Ciro Ferri, 
by Romanelli. Bernini, who, during the pontificates of U; 
and Innocent X., in matters of art was all-powerful in Rome, 2 


as was to be expected, that party which was conspicuous Figen? 


taste; and for a time the machinists prevailed. But the school of 
Cortona was predominant only in fresco, for in oil Maratta was 
unrivalled. In 1689, however, Ciro died, and Maratta stood alone; 
and upon the accession of Innocent XII., in 1691, he was a) ited 
inspector of the stanze of the Vatican, and.in 1702, by the orders of 
Clement XI., he restored the works of Raffaelle in those apartments, 
which had considerably suffered through time and neglect. He had 


restored previously the frescoes of Annibale Caracci masilorably lowe 


vigorous than that of Sacchi, and 
sition were occasionally artificial; his drawing 
incorrect ; and his taste was upon the whole 
though his style has been termed more 
Maratta formed a most numerous school, but its chief characteristics 


Batoni nor Mengs can be 
dispute that claim with him, though both are deservedly celebrated 
names. The former gave too much importance to high t 
latter was too blindly devoted to the antique. i 
portraits, and Mengs drew co , but he was so eager 
ideal that he lost nature in the of it; in this respect 
greatly the advantage over Mengs. They were both emi ly 
demic, and for mere technical excellence have not often been equalled; 
but there is a palpable absence of the “mens divinior” and moral senti- 


Of other Italian schools our notice must necessarily be very 
Chief of these are the Schools of Lombardy, which however are so 


Cremona, and Milan. Of these the most famous, as ha’ 
Correggio and so im: a distinct character to 
ut Andrea 


an 
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1431, died 1506) must be considered as the true founder of Lombard 
painting, he having settled in Mantua and established there the school 
whence proceeded many of the chief painters who have adorned the 
schools of Lombardy. Mantegna’s most famous paintings are his 
‘Virgin and Saints, and ‘Victory, both in Mantua, but what 
Vasari and his contemporaries ed as his masterpiece, the series 
of designs in water-colours, entitled ‘The Triumph of Julius Cesar,’ 


* is now in Hampton Court Palace. The great influence of Lionardo da 


Vinci on the schools of Lombardy has been already noticed in speaking 
of the Tuscan school. 

Antonio Allegri, or, from his birth-place, Correggio (b. 1494, d. 
1534), may have been instructed in the school of Mantegna, though 
after the death of Andrea, but he probably learnt more from the works 
of Lionardo da Vinci in Milan, and from the practice of that master’s 
scholars ; and he appears to have studied the paintings of Giorgione and 
Titian. Nothing in the history of art seems so premature as the style 
of Correggio. His early pictures at Dresden show the same colouring 
which he afterwards carried to such perfection. His feeling for grace, 
tenderness, and delicacy of expreseion led him sometimes to the verge 
of sentimentalism ; but nothing can be purer or more refined in fecling 
than some of his best works. Of colour and chiaroscuro his mastery 
was perfect. No other artist ever played with light and shadow as he 
was wont to do. His half tones and his reflected lights produce the 
effect of illusion. He knew his power, and delighted in displaying it in 
the conquest of difficulties from which other masters shrank. The 
finest works of Correggio are the frescoes in the cathedral of Parma, 
and in the convent of St. Paul, in that city, the Notte and other pictures 
at Dresden. In the National Gallery are some very fine easel pictures 
by him, especially the ‘ Ecce Homo,’ ‘ Venus instructing Cupid,’ and 
the ‘ Vierge au Panier” [Correacro, in Broa. Drv.] The tendency to 
affectation visible in Correggio was a dangerous legacy to the school of 
Parma, and its evil consequences are especially visible in the works of 
Francesco Mazzola, or Il Parmigiano (b. 1503, d. 1540), to whom 
however it is impossible to deny great power and great feeling for 
beauty. [Parmrerano, in Broc. Div.] But the influence of Correggio 
was not lasting in the schools of Lombardy. Like those of the rest of 
Italy they became imbued with the principles of the Caracci, and the 
later painters of Lombardy are feebly eclectic or coldly academic. 

Of the Neapolitan school the earliest painter was Tommaso de’ 
Stefani, a contemporary of Cimabue; and it can trace the succession 
down to the nt day; but among them are very few great names. 
Of the 15th century the chief is Antonio Solario, called Lo Zingaro, a 
scholar of Lippo Dalmasio of Bologna, but who also studied under 
Gentile da Fabriano at Rome, and indeed in most of the cities of Italy, 
and whose numerous scholars formed what is called the school of Zingaro, 
His most celebrated work was a fresco in the choir of 8. Severino, 
which represented in several compartments the principal events in the 
life of S. Benedict, and which, according to Lanzi, contained an 
incredible variety of figures. Antonello da Messina is also claimed by 
the Neapolitans; but from having practised his art at Venice until 
his death is usually placed among Venetian painters. Andrea Sabba- 
tini da Salerno, whose style was formed on that of the Roman painters, 
and ially of Perugino and Raffaele, is the greatest name of the 
16th century. Of the 17th century the great masters are Giuseppe 
Ribera, called Lo Spagnoletto (b. 1592, d. 1656)—claimed by the 
er ipmeg from having practised in Naples, though a Spaniard by 

irth, and Salvator Rosa (b, 1615, d. 1673). Both of these painters 
owed much of their daring exaggeration and coarseness of style to the 
example of Caravaggio, the founder of the so-called ‘ Naturalisti.’ 
The Spaniard had considerable native vigour, and he shrank from the 
tation of no scene however horrible. His best pictures are in 
Naples, and among them are a ‘ Martyrdom of 8. Januarius,’ in the 
Royal Chapel, and a 8. Jerome in the church of the Trinity. Several 
of his pictures are in Spain, and among them are ‘ Ixion on the 
Wheel,’ in the palace of the Buon Retiro, at Madrid. Salvator Rosa 
possessed more varied powers ; but he was a man of irregular life, and 
ing of his character is reflected in his works. His landscapes 
(often wild scenes in the Apennines) and his battle-pieces are the most 
prized of his productions, and are superior to his historical pictures. 

Salvator had many followers, but, as in the other schools, the 
poo Sg painters fell in due course under the influence of the 

t eclecticism, and ceased to have any distinctive character. 
The last Neapolitan painter who requires mention is Luca Giordano, 
called from his swiftness of execution a Presto (b. 1632, d. 1705). 
He was a man of great ability, but his facility of invention and execu- 
tion, and the readiness with which he could imitate different styles, led 


him to a sli of manner which was fatal to greatness. Lanzi 
gives i of numerous later painters, some of whom are highly 
praised by Neapolitan writers. 

(Among the authorities on the Schools of Painting in Italy may be 


_ cited Vasari, ‘ Vite de’ Pittori;' Baldinucci, ‘ Notizie de’ Professori del 


Disegno;’ Della Vale, ‘ Lettere Senesi;’ Bellory ‘Vite de’ Pittori;’ 
Zanetti, ‘Della Pittura Veneziana;’ Domenici, ‘Vite dei Pittori 
Napolitani;’ Lanzi, ‘Storia Pittorica della Italia;’ Fiorillo, ‘Ges- 
chichte der Malerey ;’ Speth, ‘Kunst in Italien ;’ Rumohr, ‘ Italien- 
ische Forachungen ;’ Kugler ‘ Handbook of Painting in Italy,’ edited 
by Sir C. L, Eastlake, Wornum, ‘ Epochs of Painting.’ The rise 
and progress of Italian pictorial design may be traced in the plates of 


D’Agincourt’s ‘ Hist. de l’Art pas les Monumens’ (Peinture) ; but still 
better in Ramboux’s splendid series of 300 folio plates of outline tracings 
from the original frescoes of Italy from 1200 to 1600.) 

Northern School: Germany.—Painting in Germany can be traced 
back to the time of Charlemagne, but few examples are extant of 
painters’ works of a date prior to the 15th century. Charlemagne was 
a munificent patron of art. The dome of the cathedral erected by him 
at Aix-la-Chapelle he caused to be covered with mosaics represent- 
ing Christ enthroned, with the four-and-twenty elders worshipping. 
The walls of his palaces glittered with representations of his own 
victorious, and other famous fields of battle; his oratories with sacred 
subjects, or legends of the saints; and miniatori exerted their best 
skill in illuminating manuscripts for his service. Of the paintings and 
mosaics no vestiges remain ; but illuminated manuscripts of the period 
show that a considerable amount of imitative skill was reached, and in 
the scrolls and arabesque ornamentations not a little fancy, though 
the human face and form are as meagre and uncouth as in wholly 
Byzantine work. The Byzantine influence is, however, still more 
evident in German work of the 10th and 11th centuries, a consequence 
perhaps of the marriage of Otho II. (978-983) with the Greek princess 
Theophania having given the German artists access to the technical 
skill of the Byzantines. From the middle of the 12th and in the 
beginning of the 13th centuriesjvisible signs of new life in art began 
to show themselves. Ecclesiastical art took a wider scope; more 
artistic individuality was displayed; the drawing of the figure was 
improved, and expression was studied. The miniature painters espe- 
cially made a marked advance, and many excellent examples of their 
work remain. In the ‘ Parcival’ of Wolfram von Eschenbach, who 
lived early in the 13th century, the painters of Cologne and Maes- 
tricht are especially mentioned; and the series of compartments on 
the ceiling of the former monastery of Brauweiler, near Cologne, of 
about 1200, representing the ‘Triumph of Faith,’ and the figures of 
the Apostles, one of which bears the date 1224, in the church of 
St. Ursula, in Cologne, are, with those of scriptural subjects on the 
wooden roof of St. Michael’s Church, Hildisheim, of the beginning of 
the 13th century, probably the oldest German pictures extant. But 
a more important work is the extensive series of paintings on the 
choir and transept of Brunswick cathedral, which appear to be of about 
the middle of the 13th century ; and the paintings of saints recently 
discovered in restoring the transept of Bamberg Cathedral. (Kugler 
and Waagen.) A school of very able artists seems to have existed at 
this time in Bohemia; but towards the close of the 14th century 
the German painters recovered the lead, those of the school of Cologne 
being the most distinguished. Meister Wilhelm is spoken of by a 
contemporary chronicler, in 1380, as the best master of his day. 
Pictures attributed to him are to be seen in St. Castor, at Coblenz ; 
some remarkably fine ones, formerly in the church of Sta. Clara, and 
now in the Cathedral of Cologne; in Cologne Museum; and in the 
Berlin Museum. The great altar-piece, formerly in the chapel of the 
town-hall, now in the cathedral of Cologne, is supposed to have been 
painted by Stephan Lothener, or as he was called, Meister Stephan, 
who died in 1451. The richness of the colouring, and the dignity and 
beauty of the Virgin, are most remarkable. Next to the schools of 
Cologne and Bohemia at this time ranks that of Niirnberg. A branch 
of the Cologne school appears about this time in Westphalia. Of this 
school the chief was a painter known as the Meister von Liesborn, 
whose great work was a large altar-piece in several compartments, 
painted for the second convent in Liesborn, but which was cut in 
pieces at the suspension of the convent by Napoleon in 1807; several 
of the pieces are lost; some are now, with other pictures of the master, 


-in the National Gallery. 


In the first half of the 15th century the German school departed 
little from the style it had previously followed, notwithstanding the 
great change introduced by the brothers Van Eyck into the practice of 
the painters of the Netherlands, with whom the German painters had 
always been closely associated. Traces of the influence of the technical 
improvements of the Van Eycks are indeed seen in the great work of 
Stephan Lothener: but the influence becomes much more palpable in 
the succeeding generation of painters, after the return of Martin 
Schongauer, and other Germans, from Brussels, where they had 
acquired, in the studio of Rogier Van der Weyden, the elder, a full 
initiation into the method of painting in oil as improved by the Van 
Eycks. It was, however, in the technics rather than in style that the 
influence of the Netherland masters was apparent. The old German 
nobleness of spirit was retained, but divested of some of the uncouth- 
ness of guise with which it had been disfigured; and its highest 
examples show great depth of thought and force of imagination, com- 
bined with singular faculty of invention and manipulative dexterity. 
The principal German painter of this period was Martin Schongauer, 
or, a8 he is commonly termed, Martin Schén (b. about 1420, d. 1488), 
and who was equally famous as a painter and an engraver. Genuine 
pictures by him are very scarce, those bearing his name being mostly 
old copies of his engravings. His most important painting is one 
of the Virgin in the church of St. Martin at Colmar. A small picture 
of the ‘ Death of the Virgin,’ formerly in the collection of the King of 
Holland, an early work of Schongauer’s, is in the National Gallery. 
Schongauer’s pictures exhibit great knowledge of effect and a rich 
warm tone of colour, His fertility and vigour of imagination, and 
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verge of caricature, but sometimes raised to even a higher degree of 
i ing; and Michael Wohlgemuth, of saga 


carvest religious : ; 
(b. 1434, d. 1589), a painter next to Schongauer in originalit 
powers though very unequal in his works, and the master of Albert 


The representative artist of the German school of the 16th century 
is Albert Direr (b. at Niirnberg 1471, d. 1528): one of the great 
artists of modern times. In feeling for ideal beauty, Diirer is far 
inferior to his great Italian contemporaries ; in colour he yields both 
and Flemish painters. But in originality of conception, 
lertility of imagination, invention, dramatic power, depth of thought, 

of expression, and accuracy of drawing, he ranks with the 
He might, in painting, almost be the founder of the 
romantic, as opposed to the classic school, Sometimes his exuberant, 
almost inexhaustible, fancy runs into grotesqueness, and his designs 
are too often overloaded with fantastic and insignificant details. In 
grace and refinement be is very deficient. ut there is often a 
subtlety as well as boldness of thought, which is very impressive when 
his meaning is fully understood; and these qualities are even more 
evident in his engra and woodcuts than in his paintings—as, for 
example, in the marvellous designs of ‘Death and the Knight’ and 
* Melancholia.” The British Museum has a very rich collection of 
Diirer’s engravings. ‘ 

The earliest undoubted pictures of Diirer’s are his portraits of his 
master, Wohlgemuth, and his own portrait in the Florence Gallery ; 
among his latest and assuredly his finest works are the ‘ Apostles,’ 
now in the Munich Collection. In 1506, Diirer visited Venice, but the 
Venetian school does not seem to have exercised 4 permanent influence 
over him, though a‘ Virgin and Child,’ with numerous kneeling figures, 
painted whilst there for the German Company, and some of the 
pictures chortly after his return to Germany, show that he 
Fg the splendour of Venetian colour. [Dingr, ALBERT, in 
100. Drv. 
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Diirer formed a large school of imitators, many of whose works in 
the various European collections are attributed to their great master. 
principal of his Niirnberg disciples are Hans yon Kulmbach, 
or Hans W: (d. 1540), several of whose pictures are in the 

Gureberg, while others are in the Munich and other 
German galleries; Hans Schiiufflein (d, 1540), an artist of considerable 
imitative skill; Henry Aldegraver; Bartel Beham (b. 1496, d. 1540) ; 
Albert Altdorfer, so called from the place of his birth (b, 1488, 
d. 1538), the best and most original of all Diirer’s scholars: his chief 
work, ‘The Victory of Alexander over Darius,’ is in the Munich 
gallery; and George Penez (b. 1500, d. 1550), who went to Italy and 
studied under Raffaelle, and, while retaining something of the very 
py pnd of he letenl on oon ed enough of his own to 
secure a among the origi inters is country. 

Saxony about this time wed a in Louis Cranach (b. 1472, 
d. 1553), a painter of great and various original talent, but more 
realistic in than Diirer. Crauach was court painter to the 
three electors, Frederic the Wise, John the Steadfast, and Frederic 
the Magnanimous. He accompanied the first to the Holy Land in 
1493, and shared the prison of the last after the battle of Mihlberg 
in 1547. Ata later period he was of Wittenberg, and a 
friend of Luther, whose iage with Catharine von Bora he contri- 
buted to bring about. One of his most celebrated pictures, the 
‘ Crucifixion,’ an altar-piece at Weimar, cppisies portraits of Luther, 
Melancthon, and Cranach himself. His pidtures are well-coloured, but 
fanciful, and the features of his females most singular, Lucas Cranach, 
the son, was also a painter, but without much originality; several of 
his pictures are in the churches of Wittenberg. ew Grunewald 
(d. at Aschaffenburg after 1530) was, after Diirer, one of the best 
and most original German painters of the first half of the 16th century ; 
another was Hanx Burgkmair, chief of the Augsburg achool (b, 1473, 
d. 1559), and famous for pictures of knightly pageants as well aa for 
ecclesiastical subjecta: his pictures are very numerous, 

Hans Holbein, the younger (b. at Au 1498, d. 1554), 
divides with Albert Diirer the rank of chief of the old German school ; 
but, with invention scarcely if at all inferior to the great Niirnberg 
taaster, Holbein had leas of the medieval ecclesiastical spirit, and a 
less exuberant fancy. He is the type of old German realism ; and, as 
in the case of Diirer, his characteristic genius in design is more full 
and powerfully developed in his engravings and woodcuts than in 

i He had les subtlety of thought, but a purer sense of 
ph beauty than Diirer; was even a more prolific designer, and 
was powered of much versatility ; so that he could paint with 
equal readiness in oil, , and distemper, and acquired celebrity 
alike as a painter of historical and religious subjects, portraits and 

; while his woodcuts, especial iy Oe ee 8o rich in subject 
in treatment entitled the ‘ of Death,’ were beyond 
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and remained here (with the exception of a few visits to 
Continent) during the rest of his life, dying in the service’ 
Henry VIII. In this country he executed comparatively few 
or biblical paintings, but a vast number of ts (both oil 
and chalk Eawingsh including the court, and most of the 
rsonages of the time, The royal collections at Windsor and Hampton 
Sourt contain a large —- - ~ va bps fen whilst in 
England, but many are lost, including his two great pi in 3 
‘The Triumph of Riches,’ and ‘The Triumph of Poverty,’ pele 
the company of German merchants in London, but which were p 
sented by the company to Prince Henry of Wales in 1616, from wi 
time all trace of them is lost, These were considered by F\ 
Zucchero, who made a copy of them, to be equal to the works of 
Raffaelle; and the creas in the British Museum shows that th 
must have been amongst the finest works of their class ever ; 
One of his most noteworthy pictures is in the hall of the Barbers’ 
Company, London ; it is a composition representing eighteen members 
of that guild receiving a grant of privileges Henry VIIL 
(Horses, Hans, in Broa. Dry.) Holbein had many followers, 
whom the most celebrated were, Nicolas Manuel 


works are in the cathedral of Ulm, the chapel of St. 


& 


Niirnberg, and the Munich gallery. From this time dates the decline _ 


of German art. Already its distinctive character was being lost in a 
neral and feeble imigation of the Italian masters, the bes pee 
ese those who, like Johann Rothenhamner (b. at M 1564, 
d, 1628) and Ades 3 Elshehney (a. 0h Wysnttors- pe coeernins 1574, da 
Rome 1620), painted cabinet pictures, in a light manner which 
has always found many admirers; their works e 


most public galleries, and many are in the private collections of this 


country. 


The Genin palates of the 17th century were nearly all scholars 
the Dutch and Flemish genre and landscape painters, or scholars and 
imitators of the Italian eclectics and naturalisti, while many of them 


resided permanently in the Netherlands or Italy, It will suffice, 
therefore, to mention Joachim von Sandrart (b. 1606, d, 1688), by 4 : 


yeiniad ered variety of subject in every variety of style, but who 

now 

has preserved much valuable information respecting his Italian eon- 

Merch © my wa a Bis agua agg i Heinrich Schénfelds (b, 1609, 
. 1675), eq vi ile, prolific, clever, and without distinctive 

character as eatansh: Heinrich Roos, much admired ‘ 


as a landscape 
ter; and his son Philip Roos, better known as Rosa di Tivoli — 


b. 1655, a. 1705), 

In the 18th century, painting in Germany, as throughout Europe, 
was coldly academic and conventional, soe hard of all invention, 
originality, and feeling. Yet whilst thus merely imitative, the per- 
ception of harmony of colour, so characteristic of the painters regarded 
as models, was wholly wanting, and its absence seems scarcely to ; 
been Even in the mechanism of the art there was marked 
degradation. Christian Rode (b, 1725, d. 1797), Johann Henry Tisch- 


3 


Mengs, extravagantly praised in his life-time, is now remembered as 


merely the type of a correct and accomplished academic painter— 
without a Sy of genius or spontaneous feeling—the artistic law-giver 


tinental galleries, Angelica Kaufmann (b. 1742, d. 1807), though 
German by birth, practised her art chiefly in England, and was one of 
the original members of the Ro 
of that institution being allo to append to their name the coveted 
distinction of R.A, All her pictures are respectable: their value may 
be estimated from the characteristic example in the National Gallery. 
Solomon Gessner (b. 1734, d. 1788) has made himself remembered as a 
painter by his celebrity as a poet; whilst Dietrich (b. 1712, d. 1774) 
and Chodowiecki (b. 1726, d. 1801) have acquired a certain reputation 
from the universality of their efforts and the commendations of their 
contemporaries. Elias Riedinger (b. 1695, d. 1767) claims mention as 
a clever painter and still more clever draftsman of animals and hunting- 
lense 5 and Balthasar Denner (b, 1685, d. 1749) as a painter unrivalled 
or minuteness of detail, his hideous portraits having every freckle, 
wart, or wrinkle imitated with an accuracy that will bear examination’ 
witb get et ot Ga Be 
e great revival of German painting in the earl of the 
century, commenced by the exertions of a small band of zealous 
students then residing in Rome, with the result of the subsequent 
reaction against the excessive ecclesiasticism and medimvalism of the 
authors and supporters of the movement, can only be alluded to here, 
es Oe anc ks Kg momen and of the principal actors in it, will 
ound un e names of Cornelius, OVERBECK, ScHADOW, 
Scuyorr, ae fee in the aoe Diy. 7 OMAR TORS 
ainting in lands.—The divergence of the of 

Netherlands from those of Germany py ed the poor aedery 4 
15th century. The founders of the Flemish school were Hubert and 
Jan yan Eyck (b. 1366, d. 1426, and b. 1400, d, 1445), who united the 
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|; a Swiss (b, 1484, 


d, 1531), and Martin Schaffner (flourished 1499-1535), whose chief 


known as the writer of a series of Lives of Painters, which 
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majestic simplicity of the old Christian type with a close imitation of 
external nature and a homely strength characteristic of their country. 
Their brother Lambert and sister Margaret were also artists.. (Carton, 
* Les Trois Fréres van Eyck.’) Hubert van Eyck may be said to have 
so far improved the method of painting in oil, as almost to be entitled 
to the honour, long accorded by mistake to his brother, of being its 
inventor. (See Eastlake’s ‘Materials for a History of Oil Painting, 
where the — is fully investigated.) The great work of the 
brothers, it having been commenced by Hubert and finished by Jan, 
was the altar-piece in St. Bavo at Ghent, painted for Judocus van Vyt. 
It consisted of a centre picture of the Worship of the Lamb, sur- 
mounted by God the Father, the Virgin, and St. John, and flanked by 
folding shutters, all relating to the principal subject. The different 
parts of this painting, unquestionably one of the most remarkable 
productions of modern art, are now separated. The upper and middle 
portions remain at Ghent; the others are at Berlin. Michael Coxis 
executed a copy of it for Philip II., which is still more scattered. 
[Eyox, Husert Vay, in Bios. Div.} Two noble works by Hubert are 
the ‘Triumph of the Church,’ in the Museum of Madrid, and ‘St. 
Jerome,’ in the gallery at Naples, long attributed to Col-Antonio del 
Fiore. Jan van Eyck, though he has acquired a wider fame than his 


brother—in a great measure from his being regarded as “the inventor 
of oil-painting ”—was a much less imaginative painter; but he carried 


the technics of painting far beyond any predecessor, and some of his 
Agee still remain in an almost perfect state of preservation—as, 

example, that, dated 1434, of a man and woman (supposed to be 
portraits of himself and wife), in the National Gallery, which is one of 
the most admirable examples of his style. 

The school of the Van Eycks was fertile in good painters, and their 
influence extended wherever painting was practised. One of the oldest 
of their scholars in the Netherlands was Justus Van Ghent; others of 
considerable celebrity were Dierick Steurbout, or Dierick Van Harlem, 
two , by whom are in St. Peter's, Louvain, and some large 
paintings the legend of the emperor Otho are in the Town Hall 
of the same city; and Hugo van der Goes, of Ghent, who is mentioned 

Vasari, and some of whose pictures found their way to Italy. But 
most distinguished of the scholars of Jan van Eyck, and one who 
his‘numerous pupils did more than any other to extend the influence 
the school, was Rogier van der Weyden, better known as Roger of 
(d. 1464). One of his finest works, a ‘Last Judgment,’ is in 

the of Beaume ; another, the ‘ Adoration of the Kings, in the 
at Munich; and several admirable pictures by him are in 

the Berlin museum; others are in Antwerp, Brussels, Paris, and 
London. Chief among the scholars of Rogier was Hans Memling, 
perhaps the most eminent of the Netherlands’ painters in all that 
respects refinement of feeling, beauty of form, and tenderness of 
expression. Some very beautiful works by him are ed in 
St. John’s Hospital, Bruges, of which he was an inmate about 1479. 
In the church of Our Lady at Dantzic is a large altar-piece, ‘The Last 
Judgment,’ a work of great extent and vigour, and probably the most 
important examyle of his pencil. Several of his pictures are at 
Munich. The traditions of the school were continued into the next 


century Me lye ad en the younger, Goswin van der 
Weyden, itte, Gerhart, Jan Gossaert, or Jan Mabuse, Jan 
Mostaert, and others, but towards the middle of the 16th century the 
Van influence had been nearly superseded. 

Of the Antwerp painters of this time, the most famous is Quentin 


Massys, or Matsys, ‘the Blacksmith’ (b. 1460, d. 1530), one of the 
earliest of those homely subjects for which the artists of the 
Netherlands afterwards became so celebrated. His ‘ Misers,’ of which 
there is a replica at Windsor Castle, is a well-known example of his 
style ; but he also painted religious subjects, of which class the ‘ Virgin 
and Child’ in the National Gallery is a favourable example. But his 
masterpiece, a ‘ Deposition from the Cross,’ is in the Antwerp Museum. 
Luc Jacobez, or Lucas Van Leyden (b. 1494, d. 1533), was one of the 
ablest and most Versatile artists of his time. The ‘Last Judgment,’ in 
the Town House of Leyden, is his most important work. But he 
eat siren in his engravings, which are as numerous as 
tings are scarce. 
later works of Jan Mabuse (b. 1499, d. 1562), and the pictures 
of Jan Schoreel (b. 1495, d. 1562), Michael Coxis (b. 1497, d. 1592), 
Martin van Neen, or Martin Hi k (b, 1498, d. 1574), and Lambert 
Susterman, or L. Lombard (b, 1506, d. 1560), show that forced imi- 
i ich characterises the transition from the old 
Brabant. This tendency is more strongly 
n . 1520, d. 1570), in the elder and younger 
in Bernhard van Naty Bs 1471, d. 1541), Heinrich Goltzius 
(b. 1588, d. 1617), still more ous a8 an engraver than a painter, 
Pieter de Witte, and Otho Yenius (b. 1556, d. 1634), the master of 
Rubens. The works of these artists and their contemporaries—A braham 


oe feeling, though 
the school of Rubens, 


its of the 
; Paul van 


Somer (b. 1576, d. 1624), who painted Lord Bacon and other of the 
distinguished men at the court of Elizabeth; Mark Gerard (d. 1635), 
the favourite painter of Elizabeth and her courtiers; Daniel Mytens, 
who painted James I. and Charles I. ; and Cornelius Jansen, who suc- 
ceeded Mytens as court painter. 

The Netherlands witnessed, in the commencement of the 17th 
century, a revival of painting more striking than that effected by the 
Caracci. Peter Paul Rubens was born at Cologne in 1577, and died 
at Antwerp in 1640. After leaving the school of Otho Venius, he 
visited Italy, and studied particularly the works of Titian and Paul 
Veronese. His system of colour was based on that of the Venetians, 
and was only inferior to theirs. His forms are gross, but always full 
of life and vigour. His later pictures exhibit increased knowledge of 
effect, but the earlier are more attractive than those which were exe- 
cuted when the overwhelming number of commissions obliged him to 
employ unsparingly the pencil of his pupils. The‘ Descent from the 
Cross,’ in the cathedral of Antwerp, and its companion, are deservedly 
cited as among the best specimens of the master. His works may be 
studied in the greatest perfection in the museum and church of Ant- 
werp, in the gallery of Vienna, and more especially at Munich. But 
almost every important Continental gallery contains paintings by him. 
Our own country contains a large number of his works, Among 
private collections, that at Blenheim is peculiarly rich in first-rate 
pictures by Rubens. The National Gallery possesses several of great 
excellence. Rubens is equally great in history, in landscape, and in 
portrait. To complain that the fire of his genius was not chastened 
as in the great Italian masters, is to wish that the artist had been a 
different individual from what he was formed to be. When we look at 
Rubens’s works, their facility of execution, their energy, and their 
brillianey hurry us beyond such considerations; when we think of 
them, we may regret that his forms are often ill-selected, that the 
brute animal vigour of his bacchanals is pushed to coarseness, and that 
the physical prevails so generally over the spiritual. [RvBENs, in 
Bros. Drv. 

The aa celebrated of the pupils of Rubens was Antony Vandyck 
(b. 1599, d. 1641). At first he imitated closely the peculiarities of his 
master; but after his residence in Italy he adopted a more tranquil 
tone of feeling and soberer colour. His historical pictures have many 
excellent qualities, but they are not equal in their way to the nume- 
rous and admirable portraits, many of which were executed during a 
residence in England, and still remain in this country. [VaNnpyck, 
Aytony, in Broc: Dry.] 

Of the other scholars of Rubens, few did more than imitate, and 
sometimes rate, the outward characteristics of their leader, 
with the exception of Frans Snyders (b. 1579, d, 1657), who, as a 
painter of animals in vigorous action, has never been equalled. After 
Vandyck and Snyders, the best among Rubens's scholars were perhaps 
eae Jordaens (b. 1594, d. 1678), and Gaspar de Crayer (b. 1585, 

1669). 

In Holland, Michael Mirevelt (b. 1567, d. 1641) and Franz Hals 

(b. 1584, d, 1666) painted history and portraits, especially the latter, 
with great success. Barthol. van der Helst (b, 1613, d. 1670) approached 
very closely to Vandyck in colour. His finest work, the ‘ Festival given 
by the Burgher-guard of Amsterdam on the conclusion of the Treaty 
mf Westphalia,’ is in the museum of that city. Another excellent 
picture of smaller dimensions is in the Louvre. 
. The great master of the Dutch school, however, was Paul Rembrandt 
yan Ryn (b, 1608, d. 1674). In his portraits and ideal heads we find 
the most wonderful truth and dignity; but his peculiar power con- 
sisted in a of light and shade, which rendered the lowest 
subjects vehicles for high and poetical feeling. The depth and bril- 
lianey thus produced seem hardly attainable by mere colour on a flat 
opaque surface; and when we look at his numerous etchings, we 
marvel still more how his needle on the copper has almost surpassed 
his pencil on the canvas. Conscious of his power to attain sublimity 
by light and shade alone, he seems often to have rejoiced in showing 
how that one charm could make us heedless of coarseness of con- 
ception and meanness of form. [Rempranpt, in Bros. Drv.] Rem- 
brandt’s principal pupils and imitators were Gerbrand van den 
Eeckhout (b. 1621, d. 1674), Ferd. Bol (b. 1611, d. 1681), who excelled 
in portrait, Nicholas Maas (b. 1632, d. 1693), and Salomon Koning 
(b. 1609, d. about 1674), who in all his best qualities approached 
nearest to his master. Of another pupil, Gerard Dow, we shall speak 
immediately. 

It is necessary just to mention Gerard Honthorst, called by the 
Italians Gherardo delle Notti (b. 1592, d. 1662), who imitated Cara- 
vaggio and the Italian “ Naturalisti.” His effects of torch and candle 
light are much celebrated. Gerard Lairesse (b. 1640, d. 1711) is best 
described as a Flemish imitator of Nicolas Poussin. Adrian van der 
Werff (b. 1659, d. 1722) has little to recommend him besides a finish 
and smoothness of surface, to which higher qualities are sacrificed : 
his human figures present the texture of ivory rather than of flesh, 
with much affectation and little genuine expression of passion or 
character. 

We must now turn to those masters who are most distinguished in 
what is called “genre,” a word for which it is difficult to find a substi- 
tute, and still more difficult to furnish a definition. The subject may 


be real or fictitious; but if the picture is on a small scale, and the 
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cume within the negative class, by the French word used 
above. It is the popular side, the every-day life of art, as contrasted 
with the epic grandeur of historical or the cuthusiasm of devotional 
works, 


Peter the elder (b. 1510, d. 1570) was called Boor-Breughel, 
from the sub: of many of his as his son, Peter Breughel 
the younger, obtained the name of Hell-Breughel, from the fantastic 
which he pourtrayed ; while a younger brother, Jan Breughel 
1625), is known as Velvet-B 1, from the softness and 
his handling: he painted ani: and flowers even better 
elder Teniers (b. 1582, d. 1649) delighted in subjects 
e elder 's; but as a painter he by no means 
his son and pupil David Teniers xe d. pepe those 

-rmaking and nt life for which he is so celebrated. 
i ara Somme reality of the vulgar comfort with which the 
sit and smoke, or the drunken gaicty of the larger assem- 
in the pictures of the younger Teniers. His colour is cool and his 
firm and vigorous. Sometimes he amused himself with imitating 
works of masters of a different cast. In Adrian van Ostade (b. 1610, 
1685) we have the same subjects treated in a warmer and more 
mellow tone, but perhaps with less individual truth and character, 
though with greater attention to general effect, than by Teniers. Isaac 
Ostade painted fewer interiors, and followed his brother's style 


is reported to have mixed deeply in the scenes which he painted, 
a broader cast. In Jan Steen (b. 1636, d. 1689) there are satirical 
touches and a np Peg sian tegen peas “en 
though there is little of the Englishman's stern moral purpose. ere 
is another department of genre, which bears the same relation to 
ing-bouts of Teniers or Brouwer that genteel comedy does to 
broad farce. In this Gerard Terburg and Gerard Dow stand pre-emi- 
nent. The former (b. 1608, d. 1681) threw into the scenes which he 
ted a delicacy of feeling and a sort of decorum which add 
greatly to the value of his execution and high finish. Of this kind are 
the celebrated Satin Gown, engraved by Wille; the Trumpeter at 
Munich; and the Cavalier and Lady in the Louvre, Gerard Dow 
(b, 1613, d. 1680) was the pupil of Rembrandt, from whom he gained 
a knowledge of ii Ait and shade, and a feeling for general 
effect w preserved his acts tion from tediousness, while 
he secured by it a wonderful reality in the household scenes which he 
delighted to paint. In some of his pictures, as in that of the Dropsical 
Lady, there is even pathos, Gabriel Metzu (b. 1615, d. 1658) was the 
best imitator of Terburg. Franz Miecris, a scholar of Gerard Dow 
(b. 1635, d. 1681), equalled his master in fineness of finish, but not in 
uine . Cas Netscher (b. 1639, d. 1684) and Eglon van 
Neer (b. 1643, d. 1703) painted in the same style. The interiors 
of Peter van Hooghe (b. 1659, d. 1722) are remarkable for magical 
effects of light. 

The great Italian painters Giorgione and Titian were admirable in 
landscape. Annilale Caracci and Domenichino have left excellent 
pictures in this department. But as if the ugliness of the country 
stimulated its natives to study all the aids which make an ordi 
scene picturesque, it was in and in Holland that lan 
painting was most cultivated. In the school of Van Eyck, the - 
grounds are often ela’ imitated from nature: Joachim Patenier 
(b. 1487) and Herri de Bles (b. 1480, d. 1550) executed works in which 
the claims an independent existence, and the figures have 
already become accessories, Jan Breughel, or “ Velvet-Breughel,” as 
has been mentioned, copied with wonderful minuteness all the variety 
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of prime ops with Annibale Caracci there lived at 
Rome a Flemish artist, Paul Bril (b. 1554, d. 1626), who forms a sort 
of link between the inters of the north and south. 


In that kind of landscape the excellence of which consists in gran- 
deur amd the form of the large masses, Nicolas Poussin led the way. 
He was followed by Gaspar Duget, or Poussin (b. 1600, d. 1663), and 
Sebastian Bourdon (b. 1616, d. 1671). Claude Gelée was a native of 
Lorzaine (b. 1600, 441682) ; he was first educated by A. Tassi, a scholar 
Se ea eee ne metas eee age ite bo his 
forms of foliage and his rippling water with the cool pearly hue 
morning, or the rich glow of an Italian evening. His pictures acquired 
his lifetime the value which they have ever since maintained, 

The style of Claude reacted on the Low Countries, Hermann 
Swanevelt (b. 1620, d. 1680) was his pupil 


etahiags 
a and h 

Jandaecape ; was admirably followed his pu 

Koninek ( . 1619, d. 1689), who in broad, Spin hak ia 

equalled, and sometimes ‘sal praca Rembrandt himself. But the 

leaders poh, tar! school were Jacob Ruysdael (b, 1635, d. 1681) 

and his pupil Mindert Hobbema (b. 1611). The best works of these 


the ex i pretti- | masters carry us into the depth of the forest, and convey that sort of 
ness of colour, or of light and hokey it those qualities which are | lonely feeling which retired woodland scenery imparts. ; 


character, and often pain 
We have said nothing 
Nicolas Berghem (b. 1624, a. 1683), Albert Cuyp (b. 1600), 


liar almost to himself, or in which at least he has no rival. 
cuted battles, fairs, halts of cavalry, and all scenes in which 
occur, with truth and delicacy. 

The most eminent marine painters were Bonaventura Peters (b. 1614, 
d. 1652), Ludolf Backhuysen (b. 1631, d. 1709), and William van der 
Velde (b. 1610, d. 1693). John Fyt (b. 1625, d. 1700), and Jobn 
Weenix (b. 1644; d. 1719), painted animals; while De Heem, Van 
Schriek, Vromans, and others, devoted themselves with equal zeal to’ 
painting aoree,: insects, &c., De Heem being, all things considered, : 
the first in his line. a 

In the 18th century, painting was in Flanders and Holland as coldly 
imitative and conventional as elsewhere. Adrian and Pieter van der 
Werff, and Hendrick van Limborch, produced academically correct 


historical pictures ; Jacob de Wit displayed e: dexterity in 
rical pi ; play pedigree hie 


making his ane 4 | ye ee relievi ; ris 
in rtraits owers ; the younger wrought mythological sub- 
Sects and. poultey yale: as Nanaia: and son, 


flowers, with a truth 


into which they had fallen in the last century; but at the ent 
time painting is nowhere more earnestly and dili , hor in some 
of its branches more successfully followed, than in ium. ‘ 


W: ] 
also Cavalcaselle and Crowe's ‘ Notices of the Early Flemish Painters ;" 
Sandrart’s ‘ Academia ;’ Descamps, ‘La Vie des Peintres mands, 
Allemands, et Hollondais,’ Par. 1753; Michiel’s ‘ Histoire de la Pein- 


Flamande,’ Bruxelles, 1856; and Wornum’s ‘ Epochs of Painting.) 

The Spanish School of Painting cannot be carried back farther than 
the first half of the 15th century, though it is certain that miniatori 
were employed in illuminating manuscripts as early as the 10th and 
1lth centuries. The cradle of Spanish painting was Toledo, 


had much intercourse. But, as might be expected, the Te he 
exercised a far more powerful influence in Spai Two } 
painters are especially singled out: Maestro (who was in Spain 
in 1445), who is identified by some with Rogier van der Weyden; and 
Juan Flamenco (1496), whom some, without much reason, suppose: 
be Hans Memling. Somewhat later, Titian, who spent some ye 
Spain in the service of Charles V., helped to mould the ; 
painters’ principles of colour. ; 

Luis de Vargas (b. 1502, d. 1568) was one of the first conspicuous 
Spanish painters. A thorough devotee, he helped to foster that ascetic 
tendency, and that entire subserviency to ecclesiastical canons, which 
formed so marked a feature in early Spanish painting. The works of 
Luis de Morales of Badajoz (b. about 1510, d. 1586) 
of early Flemish minuteness and hardness, with great power of ex- 
pression, occasionally e rated : from the devotional character of his 
pictures, which are chiefly of the Saviour crowned with Thorns, or 
the Madonna Weeping, Morales has acquired from his countrymen the 
surname of “the Divine.” Fernando Gallegos imitated Albert Diirer. 
Antonio del Rincon (b, 1446, d. 1500), Alonso Berruguete (b. 1480, 
d. 1562), Pedro Campaiia, a Fleming by birth (b. 1503, d. 1580), 
Gaspar Becerra (b. 1520, d. 1570), Pablo de Cespedes (b. 1538, d, 1608), 
and Vincente Joannes of Valencia (b. 1523, d. 1579), who is re- 
garded as the head of the school of Valencia, were the earlier Spanish 
masters of eminence who studied in Italy; the ablest, and certainly the 
most influential, being ete, and next to him Gaspar Becerra. 

The works of Rincon are rare; there is an altar-piece of his at 
Robledo de,Chavela, not far from the Escurial. Campaiia’s Descent 
from the Cross, and the celebrated Gamba of Vargas are in the cathe- 
dral of Seville, The series of the Martyrdom of St. Stepher, by Joanes, 
is in the museum of Madrid. Alonso Sanchez Coello (d. 1590) and 
Juan Fernandez Navarrete el Mudo (b. 1526, d. 1579) painted re- 
spectively portraits and sacred subjects for Philip II. The colouring 
of Navarette is very fine, and resembles that of the Venetian school. 

In the school of Seville, in the 17th century, the principal fore- 
runners of Murillo were Juan Sanchez de Castro; Juan de las Roelas 
(b. 1558, d. 1625), who studied in Italy, and whose finest picture is 
Rerhepe the Death of St. Isidore, in the church of that saint at 

ville; the two Herreras, and Francisco Zurbaran (b. 1598, d. 1662), 
The elder Herrera (b, 1576, d. 1656) is distinguished by vigour and 
boldness of execution. Zurbaran’s great work of St. Thomas of 
Aquino, formerly in the Colegio de Santo Tomas, will bear com mn 
with the best pictures of any master. Bartolomé Esteban Murillo 
(b. 1618, d. 1682) has left early pictures at Seville which give little 
promise of his subsequent excellence. It was only after return 
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from Madrid in 1645 that he attained that freedom and power which 
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characterise his best works. The name of Murillo is supposed by many 
in this to stand highest in the Spanish school, but Diego 
Velasquez de Silva (b. 1599, d. 1660) was perhaps the greater man, 
though Murillo painted loftier as well as humbler subjects. The por- 
traits of Velasquez are only equalled by those of Titian : his historical 
works in the Madrid Gallery, such as the Surrender of Breda, and his 
sketches of landscape in the same collection, are of great excellence. 
One of his most celebrated early pictures is the Water-carrier, now at 
Apsley House. His style, however, often runs into excess, bordering 
in its sternness on the violent contrasts of Caravaggio, but always 
avoiding his vulgarity. 

Francesco Pacheco (b. 1571, d. 1654) was the founder of the school 
of Seville. His scholar, Alonso Cano of Granada (b. 1600, d. 1667) 

inted with simplicity and beauty, as well as vigour. Francisco 
Ribalta (b. 1551, d. 1628) is generally held to be the best master of 
the Valencian school. The altar-piece in the chapel of Magdalen 
College, Oxford, is probably by him. Claudio Coello (d, 1693) is one 
of the last Spanish masters who deserve notice. His picture in the 
Sacristy of the Escurial is a brilliant work. 

The Spanish school can boast of several painters who may rank with 
the best of any other country. But Spanish painting was always 
limited in its scope, and was early exhausted. From the first it was 
eminently religious, and ascetic in its religion. It has been said that a 
nude figure does not probably occur in Spanish painting : and the most 
stringent rules were laid down by the ecclesiastical authorities for the 
treatment of the sacred and saintly personages introduced by artists on 
their canvases. The favourite subjects were connected with the mysteries 
of religion, the legends of the saints, and especially religious ecstacies. 
Though Murillo painted peasant boys with infinite relish, his greatest 
works are such as ‘ the Immaculate Conception,’ or the ‘ Assumption.’ 

(Cean Bermudez, ‘ Diccionario Historico ;’ Stirling’s ‘ Annals of the 
— of Spain ;’ Kugler’s ‘ Hand-book : Spanish Schools,’ ed. by Sir 

Head 

. School.—France, in the reign of Charlemagne and sub- 
seq , had its miniature painters, and, as we see by the sculpture 
on its Gothie churches, always a decided feeling for art. 
But the French can ly be said to have had a echool of painting of 
their own until a comparatively late date. In the 16th century, Jean 
Cousin and the family of the Clovets were painters, who owed little to 
foreign ing, but with these exceptions, the older French painters 
either studied and practised in Italy, or were mere imitators of Italian 
painters ; while many Italians were either temporary or permanent 
residents in France. Among these were Lionardo da Vinci, Andrea 
del Sarto, Rosso, and Primaticcio, whom the zeal of Francis I. intro- 
duced into France. We find little independent existence of French 

ting before Simon Vouet (b. 1582, d. 1641), who studied the later 

- coc oan , and Caravaggio: he was regarded as one of the first 
painters of his time, and was the master and model of the succeeding 

of French painters. His contemporary Nicolas Poussin 

. 1594, d. 1665) stamped a character on the art of his country 
which may be said to have lasted almost to our own days. His style 
is based in some degree on a confusion of the capabilities of sculpture 
and painting—statuesque forms, fine drawing, and the composition of 
a bas-relief clothed in unpleasing colour, though not wholly satisfactory 
to the eye, still combine to produce considerable effect ; an effect how- 
ever of a limited kind, anal to that resulting from the classical 
correctness of Racine’s es, and without any life or spontaneity. 

Poussin and Claude Lorraine, have been already named: they 
learned their art in Rome and there i it. The most 
famous of Vouet’s scholars were Eustache Le Sueur (b. 1617, d. 1655), 
called the ‘French Raffaele,’ a title sufficiently characteristic ; and 
Charles Le Brun (b. 1619, d. 1690). The large pictures of Le Brun 
are very clever but di by the affectation of the time of 
Louis XIV. Peter Mignard (b. 1610, d. 1695), another pupil in the 
ted some good portraits. Antoine Watteau (b. 1684, 
d.1721) is celebrated for the piquant grace of his courtly garden scenes 
and fétes tes. A clever imitator of his style was Nicolas Lancret 
(b. 1690, d. 1740), whose pictures, though wanting the abandon, are 
not seldom taken for those of Watteau. Francois Lemoine (b. 1688, 
d. 1737) was an imitator of Pietro da Cortona. Joseph Vernet 
(b. 1711, d. 1789) executed some very clever landscapes and sea-pieces, 
for the most part disagreeable in colour. J.B. Greuze (b. 1726, 

d. 1 excelled in the representation of scenes of domestic life, and 
in female portraiture; his style verges on the meretricious, but his 
continue to increase in favour with the collectors, both of 

and France. Under Co: Lemoine, Vien, Boucher, and 

It owes its resus- 


endeavoured to fey ton on a 

te (ont It is impossible to deny his 
wing and a certain ; but disagreeable colour, exaggerated 

theatrical expt , and seademic affectation mar the effect of their 

better qualities. His most eminent followers were Gérard, Gros, 

Girodet, Droling, Pujol, Guérin, and Géricaulf, Guérin carried the i 
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system of his master to the verge of caricature, and thus hastened the 
inevitable reaction. Gérard was a painter of considerable power, but 
marred by conventionalism, and utter want of feeling for colour. 
Some of his portraits are eminently characteristic ; his huge transcripts 
of contemporary history are as eminently artificial. 

Among the great leaders in the reaction, and the masters to whom 
the present position of French painting is mainly attributable, it must 
suffice to mention Jean Louis Géricault, Leopold Robert, Ary Scheffer, 
and Paul Delaroche, who have passed away; but Delacroix, Ingrez, 
Horace Vernet, and others, who still survive, have an equal title to 
rank among the pioneers of contemporary French art. 

English School—We have ample evidence that the English were 
among the earliest. and warmest patrons of the art of the medisval 
miniature painter ; and manuscripts like the famous ‘ Durham Book’ in 
the British Museum show that even in the 8th century British miniatori 
were at least equal to their brethren on the continent. In the 10th 
century English manuscripts were eagerly sought for abroad, and their 
mode of ornamentation was known as “English Work,” (Opus 
Anglicanum): of this style and time is the beautiful Benedictional of 
St. Ethelwold, in the possession of the Duke of Devonshire. In the 
succeeding centuries the same excellence was maintained, and those 
who have devoted special attention to this branch of art remark that 
English miniatures are purer and richer in style, and freer from 
Byzantine characteristics than continental manuscripts of the same 
date. The art gradually passed out of use, but it is noteworthy that in 
the form of miniature portrait-painting which succeeded the decora- 
tion of missals and service books, English artists for some time 
maintained a decided superiority. 

But of painting proper, though there is reason to believe that the 
painti in medieval churches and on the walls of palaces were 
frequently the work of native hands, there was no school founded in 
England till long after every other great European country. Henry 
VII. employed John Mabuse, Henry VIII. for many years retained 
Holbein, and after his death Sir Antony Moro as his court painter; 
and as we have already seen, succeeding monarchs usually had one or 
more distinguished foreign portrait-painters in their service. But it 
was long before an English painter was found to enter into com- 
petition with any of them even in this comparatively facile and always 
luerative branch of art. In the reign of Elizabeth, two Englishmen, 
Nicholas Hilliard, and his pupil Isaac Oliver, acquired distinction as 
miniature painters. Hilliard imitated the manner of Holbein, but 
Oliver was more original, and was admitted to be, in his own line, one 
of the very best artists of his age. His son, Peter Oliver, was also a 
skilful miniature-painter. 

Charles I. was an eager and an intelligent collector of pictures, and 
he invited to England Rubens, Vandyck, Hontherst, Gerbier, and 
many other painters of contemporary celebrity. His example was 
followed by his wealthier courtiers, and English as well as foreign 
painters soon became recipients of their patronage. The foreign 
painters represented every branch of the profession ; but the English- 
men confined themselves almost exclusively to portraiture : Francis 
Barlow, an animal painter, being one of the few exceptions. But in 
portraiture English painters were strong. Robert Walker, who was 
patronised by Cromwell, painted a head nearly as well as Vandyck ; 
while William Dobson (b. 1610, d. 1646) who was distinguished as 
“the English Tintoret,” and succeeded Vandyck as sergeant-painter to 
the king, is in some of his best portraits little inferior to either of the 
great painters named in conjunction with him: his portraits are com- 
paratively numerous. Other English portrait-painters were Nicholas 
Stone the younger (but best known by the cognomen of Old Stone), 
who studied in Italy, and was ¢elebrated as a colourist; George 
Jameson, “the Scottish Vandyck,” Richard Gibson the Dwarf, and 
Samuel Cooper (b. 1609, d. 1672) one of the greatest miniature- 
painters of any time. 

Several of these lived to practise their art under Charles II., but 
neither in the reign of that monarch, nor in that of his successors did * 
English painting find patronage, or indeed seek it, England was not 
wanting in painters, but among them nota single English name of 
eminence occurs till that of Hogarth. Lely and Verrio were the 
court painters to Charles II. and his brother; and to Lely succeeded 
Sir Godfrey Kneller as the royal and fashionable portrait-painter, 
while Laguerre followed Verrio as the manufacturer of those monstrous 
allegories with which it was the fashion to disfigure the staircases and 
ceilings of palaces. ‘To these indeed Englishmen were the successors, 
but Jervas, Thornhill, and Hudson only served to carry a step lower 
the degradation of painting. Yet though painting in England was in 
a course of steady decline from the Restoration to the reign of 
George IL, there,were numerous English painters, some of whom it 
may be proper to mention. One of these was John Riley (b. 1646, d. 
1691) court painter to William and Mary: he was perhaps the best 
imitator of the m of Lely. Henry Cooke (b. 1642, d. 1700) is 
said to have studied under Salvator Rosa; he painted the chapel of New 
College, Oxford, and “ restored” for William the cartoons of Raffaelle, 
without doing them much injury. Jonathan Richardson (b. 1665, d. 
1745), who married the niece of Riley, and acquired that painter's 
traditions, was a respectable and prosperous portrait-painter ; a great 
admirer of the works of the old masters, and of choice engravings, of 
which he formed an excellent collection; and the author of some very 
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sive patronage in any other branch of painting than iture, and it 
It will be enough to refer 
to Thornhill’s paintings in the hall of Greenwich Hospital, and on the 
dome of St. Paul's as Wustrations of his style. Thomas Hudson is 
memorable aa the master of Sir Joshua Reynolds. 
true regenerator of English art, and the first really great English 
painter, was William Hogarth (b. 1697, d. 1764), in his chosen line of 
moral mtire one of the most original painters who ever lived. In 
Hogarth’s day, and almost till the p: t time, it was usual to speak 
of kim in the words of Walpole, as having “ but slender merit as a 
painter,” But his technical gnerita are better appreciated now, while 
as a humourist, a shrewd observer of contemporary life, and a master 
of ledicrous expression in face and form, he is acknowledged to be 
without equal. (Hocantu, Wii114M, in Broa, Dry.] 
The actual bead of the British school of painting, however, was Sir 


his powerful colour and facile handling. Sir Joshua was the first 
t of the Royal Academy (founded in 1768), and in that capacity 
the ‘ Discourses,’ which have scarcely exerted a less powerful 
influence on — art than the productions of his pencil. [ReyNoLps, 
Sim Josava, in Broo, Drv.) 
Thomas Gainsborough (b. 1727, d. 1788) was inferior to Reynolds as 
a painter of male portraits, but in expressing the lighter graces of the 
female face and form he was at least his equal. But his great original 
power lay in painting English loors, woodland landscapes, 
watering places, and similar simple rustic scenes—the poetry of homely 
English scenery—in which he is without a rival. is handling j 
however, loose, his sense of form deficient, and his drawing often 
indifferent ; but he was an admirable colourist, and threw around 
almost everything he touched an indescribable charm. Richard Wilson 
(b. 1713, d. 1782) learned landscape painting in Italy, and aimed at a 
more “classic” style. He wanted many of the qualities which are 
required in the painter of landscapes of the claas to which his belong, 
but he had a true painter's feeling, and uced many admirable 
works. George oorgees | (b. 1734, d. 1802) was the avowed rival of 
in t, he 


mannerism and strange extravagance pressi 
notorious. John Opie (b. 1767, d. 1807), James Northcote (b. 1746, 
d. 1831), and John Singleton Copley (b. 1737, d. 1815), were among 
the other most prominent contemporary painters. 
ees: hese, and forming the connecting links between the 
painters of the time of Reynolds and those of our own day, are some 
artists whom we must be content to mention, referring for further 
information to the names in the Biocrapnicat Drvision, At the head 
* of those we may place West's in the academic chair, Sir 
Thomas Lawrence (b. 1769, d. 1830), the most popular, though not 
the of English portrait painters. Thomas Stothard (b. 1755, d. 
1834), had a singularly graceful fancy, but is seen to most advan 
in the small vignette engravings from his d Sir David Wilkie 
(b. 1785, 4. 1841) in his earlier works sho inimitable skill as a 
painter of scenes of domestic life. William Etty (b. 1787, d. 1849) 
was a powerful colourist, and in his own peculiar line, though that line 
was an eminently conventional one, he was doubtless a master. Joseph 
Mallard William Turner (b. 1775, d. 1851), the most original, the most 
imaginative, and the most comprehensive of landscape painters, belongs 
to too recent a date for us to enter upon his merite or sho i 
here; nor is it necessary to do so, as he is spoken of at | in the 
Bioonaruicat, Divisiox. John Constable (b, 1776, d. 1887) ; Sir 
Augustus Wall Caloott (b, 1779, d. 1844); Benjamin Robert Haydon 
“8 1786, d. 1846); William Collins (b. 1787, d. 1847) ; Charles Robert 
(b. 1794, d. 1859), and many more, might be quoted as illustrative 
of the 4 , and character of lish painting in the first 
half of the present century. But to do so wii ut more space than we 
have now left, would answer no useful purpose. We must not, how- 
ever, conclude without reference to the rise and growth of that 


py ~— branch of the art, water-colour painting. Of course, 
speaking it as an English art, it is not meant to be implied that 


been more practised, 
other country. The founder of the English 
painting was Paul Sandby (b. 1725, d. 1809), an artist of versatile 
talents and great taste. Those to whom its extension is 
were John Cozens (d. 1794); Thomas Girtin (b. 1775, d. 1802), the 
friend and fellow-student of Turner, and Turner himself. 
Clennell (b, 1781, d. 1839); Samuel Prout (b, 1783, d, 1852); David 
Cox and others, whose names will recur to the reader, aided materially 
in raising the art to its present high standing. 
PAINTING, ENAMEL, [Exame.] 


PAINTING, HOUSE, is the art of painting the interior and 


exterior of dwellings and other buildings with a composition 


shall preserve from decay, please the eye, and render the surfaces to 


which it is applied less liable to soil and easier to be 
is executed either in oil or distemper. 

Oil Painting.—The principal tools emplo' 
hogs’ bristles for large surfaces, and sash-tools made of finer hair for 
small work, as mouldings, window-bars, &c. After being used, they 
are kept in water to prevent their 


the painter, being relieved from this troublesome part of his i 
will, if he aim at excellence in his profession, turn his attention to the 


is, | higher branches of his art, and study the laws by which colours are 
related to each other, so as to be able to harmonise or contrast them as — 


occasion may require. ‘ . 
The liquids in use are linseed oil (sometimes boiled with litharge to 
render it quickly-drying, and hence called boiled oil), and oil or spirits 
of turpentine, called turps. These are combined for use in various 
portions according to circumstances, When the paint is required to 
bear a gloss, or is intended for outside work, most oil is used; and for 
black, chocolate colour, green, &c., outside, boiled oil alone, or with a 
very little turps, is best. For flatting, which has no gloss, turps alone 
is requisite. To all paint a little s of lead, or lithange 
is added when required to dry quickly. It is im nt all 
surfaces intended to be painted should be thoroughly dry, other- 
wise the paint will be liable to peel off. 

With respect to mixing, the workman takes as much white lead as 
experience tells him is requisite, and a little oil or turps; and after 
these are mixed by stirring with a stiff knife, he adds dryers and a 
portion of one or more of the stainers above mentioned, according to 
the tint which he wishes to produce, After reducing the mass to the 
consistence of cream by the addition of turps or oil, the whole should 
be strained through a piece of canvas or muslin, when it is ready for 
use, and is pros by the workmen colour, 

For the best work, the knots of yellow deal should be cut out to the 
depth of a quarter of an inch by the joiner, while the work is on the 
bench, and pieces of the same wood inserted in their places and glued 
in hand-tight only, for if compressed by a blow with a hammer they 
will afterwards swell and spoil the surface. For general purposes the 
knots are painted with red lead and size. When this is dry, or Aga 
smoothed ae pete er, and the work is ready for priming, which is 
composed of red and white lead ground in and mixed with linseed oil 
only. When dry, the work is again rubbed down with glass-paper or 
pumice-stone, and all nail-holes, &c., are stopped with putty. The 
following coats contain about as much oil as turps, and are termed 
second colour, third colour, &, The last coat previous to the finishing 
one is in all cases termed the ground, and is nearly the colour of the 
intended finish : except for black, green, and some other coarse dark 
colours, for which the ground is lead-colour, composed of white and 
black mixed together. 

The pening of old work is the same as new, with the omission of 
the knotting an i ; 

Stone-work, stucco, &e., are treated the same as wood, It is the 
general practice to the coats, allowing sufficient time between 
each to dry, till the work ceases to absorb, which is known by the 
absence of dull spots and patches. It is also the practice to omit 
turps in mixing colour for work which is expected to absorb much, As 
to graining, the methods, tools, and materials adopted in this art vary 
with almost every workman, and it would be useless to attempt to 
describe in writing the processes which are so dependent on the artist's 
taste. It may suflice to state that the work haying received a ground 
in oil of the predomi: colour of the material to be imitated, the 
grain of wood is ly represented by semi-transparent colours 


_ in water: and the following facts confirm this. 
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mixed in beer. The subsequent varnishing fixes the colours, imparts 
a gloss, and defends the work from the weather. 

Distemper Painting—The brushes for large surfaces differ from 
those used in oil: they are wider and flatter, and are termed distemper- 
brushes ; but the tools for small work are similar. Whiting takes the 
same place in this branch that white lead holds in oil; the colouring 
substances are similar, but ground in water; and the fluids are water 

The whiting having been reduced to a stiff paste with water in 
which alum has been dissolved, the colouring matter is added, and the 
whole thinned with warm size. It must then stand till it gets cold, 
and it is not fit for use unless it chills, or forms a slight jelly. It is 
best to strain it after it has chilled, as the colouring substances will 
sometimes sink. Before applying this, the work must be cleaned ; for 
if there remains any substance which the fresh applied colour will 
soften and mix with, the work will not present a uniform appearance, 
but will be cloudy. The best work is painted first in oil, then flatted, 


and finished in distemper; but seldom more than one coat of distem-’ 


can be applied with advantage, for which reason care should be 
Tixen to cover every part equally, and particularly that the brush 
touch no part that is once dry; for this last reason several men are 
employed together, that the whole of any surface (as a ceiling) may be 
covered before any part has time to dry. 

It is a generally received opinion am painters that white lead is 
the best material for painting work of all descriptions, with a view to 
its preservation, and they affirm that black paint is useless in that 
respect. Now, that the durability of paint depends on the 
insolubility of the materials used in its composition, we might infer 
that black, which is composed of one of the most imperishable bodies 
known, namely carbon, in the state of lampblack, is more durable than 
white, which is made of carbonate of lead, a substance slightly soluble 
To be able to judge 
fairly, we must have black and white of the same age equally exposed, 
and on the same oop seed byte hg tH fulfilled on finger- 

and other public notices e highways and on wooden 
Feveteth in a= churchyards, which are almost invariably painted 
and written either black and white or white and black. Those with 
black grounds and white letters may often be seen with merely the 
illegible remains of the inscriptions while the ground is quite perfect. 
But the black writing frequently remains not merely till the white 
ground is washed away, but often till the surface of the wood, except 
where it is occupied % the letters, is decomposed to the depth of 
more than a sixteenth of an inch, actually leaving the inscription 
in relief. : 

A more important cireumstance connected with the use of white 
lead, however, is the extremely deleterious nature of this substance. 
House painters are much affected in their health in consequence, 
Zinc white has been introduced, and largely reeommended, as a substi- 
tute for white lead ; but the latter substance seems to possess qualities 
which enable it to beat down all opposition. Kuhlmann has recom- 
mended the adoption of sulphate of barytes. He declares that it is 
better than either white or oxide of zinc, more durable, and less 
injurious. It may be made either into dry cakes like white lead, or 

better as a paste. Kuhlmann communicated a paper on this 
subject to the Academy of Sciences, at Paris, in 1858. 

A patent process has been adopted for producing plain white 

jlished surfaces in house painting. Carbonate of lead or zinc white 
i" und up with turpentine, partially dried, and mixed with copal 
Sade tarkbeh ; this paint is laid on, in many successive comin, 
increasing the proportion of varnish at each stage. When dry, the 
surface is rubbed smooth with pumice dust or rotten stone, and 
polished with the hand. A kind of decorative painting is thus 

Scrolls, flowers, or other devices are cut out of paper, and 

to the wall or other ee) ; pte gence a ogee then 

ny suitable paint to produce a ground; when the stippling is 
ary ths paper is rashid, and the ornament is left in high and light 
In another method, the device is painted with a solution of 

sugar, starch, gelatine, and gum; the whole surface is then stippled 
over; and when dry, the stipple is washed off from the gelatinised 


Concerning painter's colours, it may here be stated that a manufac- 
tory was established at Battersea a few years ago, for making such 
colours by galvanic agency. During galvanic action, chemical decom- 
 seetrip always takes place in the cells ; and by a careful choice of the 

uids employed, pope! deposits of mineral colouring substances 
~ j be Practically, very brilliant colours were obtained, 
and sold in cakes; but the profits were not sufficient to render the 
speculation a permanent one. Another adventure has been that of 
obtaining a base for pi its from serpentine and other rocks contain- 
tig ailicetes of Maaiaea end tics, by the action of certain acids; the 
bases thus obtained are mostly yellow, blue, and green. For the 
most part, however, painters are supplied with colours prepared by 
methods long practi 

The extent of this trade may in some degree be shown by the 
fact that painter’s colours to the value of nearly half a million sterling 
we Re rted from this country. 

ALAOG a ny maraibs, old, and reap, writing), compre- 
hends the study of ancient writing from the earliest periods until the 


invention of printing in the 15th century, or rather until that art 
became common at the commencement of the 16th, 

The earliest specimens of writing occur upon stone, metals, wood, 
baked clay, wax, linen, the bark and leaves of trees, and the prepared 
skins of quadrupeds, goats, sheep, and calves. Writings upon the first 
named substances come more properly under the title of Iyscrrprions ; 
those upon the bark of trees are fully treated of under the article 
Papyrus ; it is therefore to some account of the principal character- 
istics of vellum or parchment manuscripts that the present notice is 
devoted. : 

In the earliest centuries we find much importance attached to the 
correct transcription of the works both of profane and theological 
authors, and as early as the 5th century, if not earlier, schools or asso- 
ciations of scribes were formed; who worked under definite and 
stringent rules. Toa female scribe in one of these schools at Alex- 
andria we are indebted for the famous copy of the Scriptures known 
as the ‘ Codex Alexandrinus,’ written at the commencement of the 5th 
eentury, and now preserved in the British Museum. So great was the 
care taken to have correct copies of important works, that Jerome 
informs us that Pamphilus, the martyr, transcribed the works of Origen 
with his own hand; while distinguished men like Ambrose and 
Aleuin did not disdain the duty of comparing and revising the tran- 
scripts executed by the professional scribes. Baluzius cites decrees of 
the chapters against careless and bad copying, or transcriptions from 
vicious texts. In all the principal monasteries was a scriptorium, or 
writing-room, in which the scribe, seriptor, or scribe, could pursue his 
work in quiet, generally assisted by a dictator, who read aloud the text 
to be copied, the transcript was then gone over by a corrector, and 
afterwards handed over to the miniator, who added the ornamental 
capitals and artistic designs. 

The word parchment is supposed to be derived from Pergamus, a 
city of Asia, in which the skins of sheep were largely prepared for 
manuscript purposes. Vellum, velin, prepared from the skin of the calf, 
vitulus, veau, from which it takes its name. The extreme whiteness 
and fineness of vellum may be taken as a sure sign of great antiquity. 
The finest vellum manuscripts are all prior to the 8th century. 

Although a small cursive handwriting is occasionally met with even 
as far back as the 4th and 5th centuries, it was not until the close of the 
8th that the mi le writing b general. The broad capital 
letter in which the words are unbroken, and which has been designated 
as the rustic, is the prevailing character in manuscripts of the 4th 
and 5th turies. The Vatican Virgil of the 4th century is a mag- 
nificent specimen of this style. The uncial and semi-uncial prevailed 
from the 6th to the 8th century. In the latter century fine minuscule 
Roman writing was not uncommon, and a fine example of this exists 
in the manuscript known as the Psalter of Charlemagne, in the 
Imperial Library at Vienna. Minuscule became in Latin MSS. 
of the 9th, and Greek MSS. of the 10th century. The Latin MSS. of 
the 9th century are comparatively rare. They are for the most part 
written on fine thin vellum, in a small and very graceful character : 
the letters rather slanting to the right-hand. The manuscripts of the 
10th century are more numerous than those of the preceding century , 
the letters are more upright, rounder, and fuller in shape, the vellum 
is commonly thicker and firmer. A magnificent specimen of the style 
of the 10th century, in the hand-writing of the famous St. Dunstan, 
abbot of Glastonbury, is preserved in the British Museum. It records 
a grant by King Eadred of the monastery of Reculver to the church of 
Canterbury, in the year 949. One is at first struck by observing that 
no trace of the ignorance which at this time darkened Europe, can be 
discovered in the numerous and exquisitely finished manuscripts of 
this century. But the fact may be partly accounted for by remember- 
ing the enormous dotations made to the religious orders, and their 
prosperity, in consequence of that very belief in the approaching end 
of the world, which degraded general society by the neglect of temporal 
interests to which it led. In the 11th century, owing probably to the 

destitution, parchment was extremely rare, and it was in this 
century that the practice seems to have been most general of erasing 
ancient and so-called profane manuscripts in order to transcribe recent 
theological treatises upon the vellum thus acquired. . 

To manuscripts thus erased and again written upon, the name has 
been given of Patmmrsrsts, and to this word we refer the reader for a 
fuller description of such manuscripts. The handwriting of the 11th 
century bears a striking general resemblance to that of the 9th, the 
characters are small and closely written, and have a considerable slope. 
It seems probable that the small size of the writing may be in part 
accounted for by the difficulty of procuring parchment. The writing 
of the early part of the 12th century is not unlike that of the 10th, 
with the exception of the illuminated capitals, the peculiarities of 
which are described further on. - The letters, however, particularly in 
English manuscripts, are larger and thicker. The vellum is mostly 
stout, and not so white. At the close of the century the beautiful and 
clear Roman writing was gradually becoming superseded by the intro- 
duction of an angular character, to which the term of modern Gothic 
has been applied. In the 13th century this Gothic character became 
universal. Even the round o was transformed into an elongated 
hexagonal. Abbreviations, hitherto rare and simple, became in this 
cent numerous and abstruse. In addition to certain strongly 
defined peculiarities in illumination, of which we shall presently speak, 
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the number and general use of abbreviations is, indeed, the most pro- 
minent paleographical distinction of the 13th century. In the 14th, the 
Gothic character stil] maintained its ascendancy ; the letters, however, 
are generally broader and more open, and the abbreviations not quite 
* numerous as in the sepa century. A great change is perceptible 
in the writing of the 1 century. Although still Gothic, it wants 
the massive and compact of the two preceding centuries : 
the character is slighter ont more open, and the heads and tails of the 
letters are thinner, weaker, and bended. ae nse ty _ 
16th century it is almost unnecemary to speak. Owing to the intro- 
duction of printing, manuscripts had ceased to be written for the 
rposes of study, although occasionally, as well as in the two follow- 
centuries, executed as specimens of art or luxury. It should be 
remarked that the i ee eee oe eee at 
delineating the appearance of the set hands of the various centuries. 
The cursive and epistolary styles are too capricious to be understood 
otherwise than by long and intimate acquaintance with the originals. 

A method of distinguishing and deciding upon the various ages of 
MSS.—more easily acquired from description than the comparatively 
slight distinctions which mark the age of written documents, and 
which can only be acquired by careful study of originale—is afforded 
= te sherpe he pers aoe eatures displayed in the coloured and 

uminated initial letters and ornaments so frequently found in MSS. 

The first attempt at ornamentation seems to have been the use of 
minium or vermilion in marking the titles or commencement of manu- 
scripts; and this is the origin of our word miniature, which first 
signified the rubricated letters, afterwards comprehended the whole 
separate branch of ornamentation of MSS., and now exclusively 
signifies a picture painted in the style oe adopted by the 
artists who worked on the small sheets of vellum, of which early books 
were composed. 

In the most ancient volumes now remaining red letters were used 
for the purpose before mentioned, and in some cases also to mark 
words of particular importance—an example of which is afforded by 
the Alexandrian MS., and others of the 4th and 5th centuries, In 
these and the succeeding centuries the custom of writing in burnished 


Man pts 
chiefly confined to the Sth, 9th, and 10th centuries. Instances of its 
use in later times are on record, and in the 14th century instances are 
not seldom found ; but at this period it can hardly be termed writing, 
being rather a laborious process of minute gilding. 

On the works of the Byzantine schools, it would be beyond our pre- 
sent to enlarge, as with slight variations, century after century, 
they followed old traditionary types. The influence, however, of 
Byzantine art has left strong and unmistakeable traces in all the works 
of the western nations, with which it is our present purpose to deal. 

To the remotest of these nations the praise is due of having invented 
and developed an independent school of ornamentation, and one 
destined to become a formidable rival to the traditionary splendours 
of Eastern art. In Ireland, as far bavk as the 5th century, a style of 
art had. been i 
® perfection almost incredible. In nearly complete isolation from 
the rest of the civilised world, having few opportunities of seeing 
and admiring the works of the great Greek artists, their method of 
ornamentation exhibits no artistic power in the higher sense of the 
word, but is remarkable for a fine harmony of colour, and a precision 
of technical execution little short of miraculous. The principal 
features of the style are an intricate and tortuous interlacing of narrow 
threads or ri! generally in symmetrical patterns, sometimes fill- 
ing up a letter, sometimes extending over a whole page; now the 
introduction of a number of circular ornaments, now filled by mar- 

delicate spiral lines proceeding from the centre, now by 
bolder wheel-like patterns of endless variety of design—to these may 
be added the use of numbers of birds and animals coiled up in endless 
and seemingly inextricable confusion, sometimes, as in the case of the 
Book of Kells, varied by the introduction of the human figure, and 
patterns formed of diagonal and straight lines, generally in squares or 
compartments, the idea of which some writers assert to have sprung 
from the remembrance of tesselated pavement. 

Of manuscripts of this style the Book of Kells of the 7th century, 
now at Trinity College, Dublin, is the most important, 

This peculiar method of design was early introduced into England 
by Irish mixsionaries, and a splendid specimen of its adaptation is pre- 
served in the celebrated Durham Book,in the British Museum— 
which was executed at Lindisfarne at the commencement of the 8th 
century. In this may be traced at once a stronger influence of the 
Byzantine types; and tho’ a most superb specimen of writing and 
decoration, it does not exhibit the same originalit or fertility of 
i as the works of the Irish school. From England the new 
style passed quickly to the continent, and was soon adopted and largely 


, which in the succeeding centuries attained | p 


used by the illuminators, and it is curious to notice in the manuscripts 


of the succeeding centuries, prolific in works of splendour and ince 
the admixture of the Celtic ornament with the remains of 
design. 
A change, however, nearly as important, though not 50 
original in conception as this of which we have treated, was introduced 
by the English illuminators of the 10th century. This consisted in 


the introduction of foliage. At first it was of an entirely rudimentary 


character, and exhibited none of the botanical skill or study of nature, 
so closely observed in later times. It was, in fact, the reflex of the 
bold and original ornamentation introduced by the architects of the 
yeriod, and the styles of this and the two succeeding centuries were 
little more than adaptations to book decoration of the ornaments and 
mouldings of the great architectural works of the time. It was, 
however, a great advance on the semi-barbaric style of the Irish, or 
effete classicism of the continental works. § ess, thick-] , 
leaves spring from between and twine round the parallel bars of gold 
in borders or the curves of letters, coloured in e of 

and mixing now and ~— with the vomgiype n= . n 
still retained from Hibernian designs. most magnificent specimen 
of this peculiar style, to which on the continent the exclusive title of 
“‘opus Anglicum” was given, is the Benedictional of St. Ethelwold, 
now in the possession of the Duke of Devonshire. This manu- 
script was executed at Winchester (the great school of the arts 
in England) at the close of the 10th com In the succeed- 
ing century the style was more developed, the forms and curves 
of the leaves were more freely drawn, with co’ ding increase of 


rrespon: 
knowledge and power in the figures and animals now freely introduced _ 
again, evident reproductions of the fantastic carvings of the architecture _ 
oO 


the period. In the 12th century this foliation culminated in most 
luxuriant aud fantastic conventionalism, and works of this period are 
perhaps as magnificent and splendid as any that any age has produced. 
The initial letters are very prominent and elaborate, and exhibit 
great elegance in the curves of the branches which yer their 
luxuriant foliage. A very great advance too is visible in the drawing 
of the figures, and particularly of the drapery, which instead of the 
fluttering and restless timidity of the preceding centuries, falls in 
broadly marked masses, and indi form in a hi artistic 
manner. These remarks chiefly apply to art in England, as there 
design was more original and exhibited less of the influence of the 
decadence of Byzantine art, : 

But a re-action from the strained conventionalism of this took place 
in the succeeding century, and men’s minds were directed to a more 
careful study of nature for their guide; and to this study of nature, 
the groundwork of all that is beautiful and true,may be traced the 
wonderful advance visible in all the works of art of this great epoch, 
and of which its architecture exhibits such glorious memorials. 


study of the 
ided by 


being confined to one or two sprays of foliage, a out and encom- 
golden leaflets, or by what we 
brackets, less massive but more elegant than the 
ornament of the 12th century ; and rendering this the most easily dis- 
tinguished, as well as the most attractive of all the various es of 
illumination. In the 15th century sprang forth the flower, and very 
beautiful though gaudy was the result; and at the same time too, the 
progress of the art of painting caused the illuminators to depart in 
their works from their hitherto strictly symbolic character, and to aim 
at the direct representation of nature. The introduction of back- 
grounds of pure landscape in the miniatures is as nearly as possible 
coincident with the commencement of the century, and from this time 
the pictorial representations completly supersede in importance the 
mere ornamental portion of an illuminated page. As a consequence, 
the ornamented borders became gradually used asa mere framework 
for the miniature; and the beautiful ornament of the 14th century, 
by the introduction first of diagonal bands of gold and other 
patterns behind its foliage, and afterwards of solid grounds of colour, 
was d in time to the gaudy and meretricious Bee of the 
16th century. The illuminations of that period are chiefly known 
by ‘the use of sprays of flowers and fruit on delicate scroll work, 
relieved from the solid border by exquisitely executed shading—the 
lights heightened with gold, and to ordi eyes an 
— more attractive than the works of any B century. 
e cannot in the limited space of this article do more than hint at 
the importance of the study of costume of different periods, as fur- 
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nishing another very strong corroborative test of the age of manuscripts 
in which illuminations occur ; nor, interesting though it be, can we treat 
of the purely artistic apse of the subject, as our present object is 
solely the paleographic portion of the inquiry. We will, therefore, 
at once sum up briefly, and in a manner easily remembered, the great 
lines of demarcation which separate the different epochs. This we will 
do, taking the centuries in triplets. 

Of the first three centuries we can say nothing. In the 4th, 5th, 
and 6th we find little ornamentation beyond the rubricated or gilded 
letters of the actual text. The 7th, 8th, and 9th, witnessed the 
perfection and adoption of the Hibernian style. The 10th, 11th, and 
12th, the introduction and use of architectural forms. The 13th, 14th, 
and 15th, the growth of foliage under carefully studied natural laws; 
the 13th century being the age of the bud, the 14th of the leaf, the 
15th of the flower; and in the miniatures, the 13th the age of gold, 
the 14th, of diaper, the 15th the commencement of realistic painting. 
Of the next century we need say little, as manuscripts formed no longer 
the bulk of literature, but were mere costly appendages of luxury and 
taste. 

The broad outlines we have here given are of' course open to many 
exceptions, as the artists of different countries worked under different 
influences; indeed, to Italian works they can hardly be said to apply 
at all, as that nation infused a new life of its own into the Byzantine 
style in a more gradual manner than the sudden and independent 
changes of the western nations. 

Throughout the whole of the dark and middle ages the value 
attached to the possession of manuscripts, and the activity shown in 
multiplying them, are very remarkable. Silvestre tells us that long 
previous to the 12th century, the most active zeal was displayed in 
search after ancient texts, even of profane authors. “ In the middle 
of the 9th, Lupus, abbot of Ferriéres, earnestly requested from the 


Pope and the bishops of England and Ireland, the loan of manuscripts 
of ancient writers copies might be made of them; and in 1040, 
Count. of Anjou gave to the abbey of Notre Dame of Saintes, 


the tithe of hides of the deer killed in his forests, to furnish a 
fund to bind the books of the monastery.” (Silvestre, ed. Madden, is 
$11.) The same writer, Joc. cit., mentions also the veneration paid 
in the 15th century to the Florentine Pandects of the Laurentian 
library, a magnificent volume written in the 7th century, and esteemed 
the most valuable of the manuscripts of the Roman law. This 
manuscript was taken from Pisa by the Florentines in 1406, and after 
its deposition at Florence “ was ed with almost religious 
veneration, being shown only to the highest personages, with great 
ceremony, in of the chief magistrate, accompanied by 
monks, bareheaded, and bearing lighted tapers.” 
The price of manuscripts in the middle ages is a subject full of 
interest, the data for determining which, although existing scattered 
various manuscripts, has never been properly collected or 
discussed. A recent writer (Mr. Digby Wyatt, ‘ Art of Illuminating’) 
furnishes “a most interesting contemporary illustration of the precise 
terms rr which noble patrons employed the best illuminators of the 
day (14th century),” in the shape of an extract from the fabric rolls of 
York Minster, 1346, in which a contract seems to have been entered 
into for writing a volume containing psalter, hymnal, and collectary, 
ornamented with illuminated letters in gold, azure, and vermilion, 
for about sixteen shillings. Such a price, however, far from in- 
dicating the cost of the works of the “ best illuminators,” could only 
have represented a manuscript of comparatively rough and coarse 
description. There is in the British Museum a 14th century bible, 
taken by the ish at the battle of Puictiers, exactly ten years 
after the date of the contract quoted above. The volume isa large 
one, and contains a good many illuminated letters in addition to 
some miniatures and borders of a tolerably fair, although by no means 
superior kind. This volume, the spoil of war, William Montagu, 
earl of Salisbury, purchased at the time for one hundred marks 
(y of 621, ting about 360/. of our money), as a present 
to his countess, and it was that at her death it should be 
sold by her executors for 40/. is is recorded in a contemporary 
entry at the commencement of the volume, so curious in its details 
that we give it entire: “ Cest liure fust pris oue le Roy de Fraunce a 
la bataille de Peyters, et le bon Comte de Saresbirs William Montagu 
la achata pur cent mars et le dona asa compaigne Elizabeth la bone 
Countesse ge dieux assoile. Et est continus de dedeius le Bible enter 
oue text et glose e le mestre de histoires, et incident tout en memes le 
yolym. Laquele lyure la dite Count igna a ces executours de 
le vender aes. = liners.” Again, in the 15th century, a roughly 
executed vy. of 219 leaves, now preserved in the British Museum, 
= — Be 6 the Book = Wisdom with gloss, the capitals ia plain 
ue , i8 priced at Ix shillings. A further insight into the price 
of such ese is gained from the very curious memoranda 
of the pri 


en cies em ice for which ~— ge. were pawned 
or set in p! . @ manuscript in the old royal collection, 
British Museum (7 E v), which was pawned by its possessor five different 
times, between the years 1483 1510, a fact showing not only the 
worth of manuscripts, but how readily a money value might be 
obtained for them. This manuscript is of the 14th century, roughly 
executed, and contains a treatise entitled ‘Pupilla-Oculi, by John 
Borough, and a sacramentary. It will be seen from the entries, which 


we subjoim, that in 1483 he pawned it for 20s.; in 1485, for 16s. ; 

1488, for 26s. 8d.; in 1510, for 202, and again for 16s. 8d., and it muss 
be remembered that these sums cannot be supposed at the most to 
represent more than a moiety of the worth of the manuscript: “ Cautio 
domini Johannis Corke, excepta in cista de Gylford, a.p. 1483, 5 die Maii, 
et jacet pro 20s. Renovatur cautio hee 24 Januarii, a.p. 1485, et jacet 
pro 16s. Cautio M. J. Corke, a.p. 1488, in cista de Wagon et Hosy, et 
habet unum supplementum, et est Albertus de Naturis 2°. fo. illorum, 
et jacet pro 26s. 8d. Renovatur ‘hee cautio per manus Magistri 
Johannis Corke, a.p. 1510, 22 die mensis May, et nunc jacet pro 20s. 
Item eodem die renovatur per manus ejusdem magistri Corke et nune 
jacet pro 16s. 8d.” These entries specifying the sums lent upon 
manuscripts, sometimes for the accommodation of the possessor, and 
sometimes apparently as security for safe return when borrowed for 

ses of study or transcription, are highly curious. 

PALAESTRA (xaAauorpa), which properly means a school for 
wrestling (waAaiew, ‘to wrestle,” and dAn, “ wrestling”), was used 
in several different significations. The word first occurs in Herodotus 
(vi. 126, 128), who informs us that Clisthenes built at Sicyon a dromos 
and palestra, both of which he calls by the general name of gymnasia. 
At Athens, however, it appears probable that the palestre and 

ia were distinct places, and that the former were appro- 
priated to the gymnastic exercises of the boys and youths (maides and 
perpdxia), while the latter were intended for those of the men ; it is 
certain, however, that the boys also exercised in the gymnasia. These 
were called by the names either of their founders or of the 
teachers of the gymnastic exercises (wa:dorpiBa). We accordingly 
read in Plato of the palestra of Taureas, which appears to have been 
one of the most celebrated. (Plato, ‘ Charmid.,’ c. i.; with Heindorf’s 
* Note.’) 

In most of the other cities of Greece the palzstra formed a part of 
the gymnasium. According to Miiller (‘ Archiologie der Kunst,’ § 292) 
it included the ordd:ov (stadion); epnBetov (ephebion, or exercise hall) ; 
opapirrhpiov (spheristerion, or hall for ball-play); &rodurqpiov (apody- 
terion, room for undressing) ; éAao@écvov, or GAeimrhpiov (elwothesion, 
aleipterion, room for anointing); kov:oripioy (konisterion, for rubbing 
with dust); «oAvu8f0p2 (columbethra, a swimming-bath) ; évarol 

xystoi, covered walks); mep:dpouldés (peridromides, open walks) ; in 
, every part of the gymnasium except the outer porticoes. It 
appears, however, more probable that the term palestra was confined 
to the rooms which were appropriated to the exercises of the athlete, 
who, it must be recollected, were persons who were especially trained 
for contending in the public games, and therefore needed a course of 
nastic exercises different from that which was usually pursued. - 
That this view of the subject is correct, is shown by the statement of. 
Pausanias, who informs us (vi 21, s. 2), that in the gymnasium at 
Olympia there were palwstra for the athlete, and also by that of 
Plutarch, who says (‘Symp.,’ ii., Probl. 4) “ that the place in which all 
the athlete exercise is called a palzstra.” 

Among the Romans the terms palestra and ium are used as 
synonymous. Thus Vitruvius gives a description (v. 11) of a Greek 

mnasium under the name of palestra. In the Greek cities in Sicily 
and Italy there also appears to have been no distinction in use between 
the two words (Cic, in‘ Verr.,’ ii. 14 ; Polyb , xv.,p. 716, c. : Casaubon) ; 
whence the Komans probably came to use them in common. [Gymna- 
stuM.] (Krause, ‘Gymnastik und Agonistik der Hellenen ;’ Becker, 
* Charicles,’ v. 1.) 

PALANQUIN (sometimes written Palankeen, and Palkee), a kind of 
covered litter carried, by means of poles, upon the shoulders of men, 
which forms the principal vehicle for personal transport in Hindustan, 
and varieties of the vehicle are used in other eastern countries. In 
Hindustan the palanquin is described by Captain Basil Hall, in his 
‘Fragments of Voyages and Travels, third series, vol ii. chap. vi., as 
about six feet long by two and a half feet wide, and provided with con- 
veniences which enable it to serve at night-time for a bed, and in the 
day-time for a parlour. A pole is attached to each end of the palanquin, 
near the top,tocarryit by. As the poles, which rest upon the shoulders 
of the bearers, are not elastic like those of 4 sedan-chair, Captain Hall 
states that a palanquin has not the same unpleasant motion as that 
vehicle; and Bishop Heber also, who gives an account of dik tra- 
velling in the ‘ Narrative of a Journey through the Upper Provinces of 
India,’ published after his death, observes that “the motion is neither 
violent nor unpleasant,” but that, being incessant, it is impossible to 
draw in a palanquin, and not very convenient to read, excepting a large 
print. Only four bearers can, in an ordinary palanquin, place their 
shoulders beneath the poles, two at each end; but in passing over diffi- 
cult ground two others will occasionally bear part of the weight by 
thrusting a bamboo under the body of the palanquin; and in travelling 
there are two or more sets of bearers, who relieve each other by turns, 
While walking or running with their load, the bearers, who form a 
peculiar ciass among the Hindus, keep up an incessant noise, sometimes 
like grunting or groaning, and sometimes approaching the character of 
a song, or of wild vociferation. 

The mode of conveyance is undoubtedly ancient. A conveyance of 
this sort was used by the Egyptians, as is shown by a representation 
found at Beni Hassan. In western Asia they are usually carried by 
camels; and one of a similar character is borne by an elephant, but 
this is usually called a howdah, 
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Counts palatine are of feudal origin ; and a reference to their history 
will clearly explain the meaning of the title, and many of the incidents 
of these territorial — Selden mys, “the name was received 
here doubtless out of the use of the empire of France, and in the like 
notions as it had in that use” (‘Titles of Honour,’ part ii). In the 
court of the ancient kings of France, before the time of Ch magne, 
there was a high judicial officer, called the Comes Palatii, a of 
master of the household, whose functions nearly r bled those of the 
Preefectus Protorio in the elder empire. This officer had supreme 
judicial authority in all causes that came to the king's immediate 
audience. (‘ Tit. of Hon.,’ part ii., chap, 33.) When the seat of empire 
‘was transferred to France, this title and office still continued, but the 
normal dignity, as well as a degree of jurisdiction and power analagous 
to those of the ancient functionary, were also given to a different class 

persons, When the sovereign chose to confer a peculiar mark of 
distinction upon the holder of a certain fief or province, he expressly 

ted to him the right to exercise the same rank, power, and juris- 
Section within his fief or province as the comes palatii exercised in the 
palace. Hence he also obtained the name of comes palatii or palatinus, 
and by virtue of this grant he enjoyed within his territory a supreme 
and peculiar jurisdiction, having royalties, or jura imperii, by which 
he was distinguished from the ordinary comes, who had only an in- 
ferior and eee authority within his district or county. This was 
the origin of the distinction between the Pfalzgraf and the Graf in 
Germany, and between the count palatine and the ordinary count or 

in B 
* palatine " thus used in England until about the reign of Henry II. 


q 


a 


sicut principi.” They had each a Chancery and Court of Common 
Pleas; they their judges and magistrates and law officers; 
they pardoned treasons, murders, and felonies; all writs and judicial 
proceedings issued and were carried on in their names; and the king’s 
writs were of no force within their counties. Many of these powers, 
such as the appointment of judges and magistrates and the privilege 
of pardoning, were abolished by the stat. 27 Henry VIII. c. 24, which 
provided that all writs and process in counties palatine should 

time bear the king’s name. The statute, however, expressly 
stipulates that writs shall be always witnessed in the name of the 
count i 


The county of Chester is a county e by prescription, being 
common], ray nee to have been first given with regal jurisdiction by 
William L to ugh d’Avranches. (‘ Tit. of Hon.,’ part ii.) It was 
cro 
time 


annexed to the crown, by letters patent, in the reign of Henry IIL, 
and since that it has always given the title of lof Chester to 
the eldest son of the so ing preserved in the crown as a 
county palatine when there is no Prince of Wales. 


Lancaster appears to have been first made a county palatine by 
IIL, who, in the twenty-fifth year of his reign, in his t of 
enry, the first duke, granted him the dignity of a count 
palatine, and afterwards, in the fiftieth year of his reign, granted the 
fae rey — to his son John, Duke of Lancaster. 
V. was Duke of Lancaster, by inheritance from his father 
, at the time of his usurpation; but he avoided the 
with the crown by procuring an act of parliament, 
declared that the duchy of Lancaster should remain with him 
ever, in the same manner as if he had never been 
the attainder of his grandson Henry VL, soon 
Poa inthe poa a comets sere to the 
act [agro ent passed to incorporate the count 
di Win Suske Me Lanett ak $0 cep is aebe 
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latine by prescription ; but it is 
probable that the palatine jurindlcton did not exist long, if at all, 
(Surtee’s ‘ of Durham,’ In 


aa William of Malmesbury saya,” 
palatine in the hands of a subject till 1836, the bishop being prince 
falatine jurialicion we 
palatine 


PALI. (Sansonrt Lanovace anp Lirenatune.] 


PALIMPSEST (raAyo}foros, from wadw again, and ¥de to hep eord 


or rub) is a term applied to a manuscript, from which the original 
has been erased, in order to make room for a second subject; a process 
hich was lished by rubbing it with pumice-stone or other similar 


substances till the traces of the original writing disap; ; and then 
smoothing it down with a roller or polisher. That ; was: 
adopted by the ancients, appears froma ae Cicero's to the 
juri t Trebatius, where he praises his friend for been 80 
economical as to write on a palimpsest, but says that he sh like to 


know what those things could have been which were considered of less 
importance than his letter. (‘Ad Familiares, vii. 18.) Palim) are 
also mentioned by Plutarch and Catullus, but these appear to have been 
rather leaves of books, so red that one writing could pen cher 
expunged and another substituted, and were frequently used by 
for correcting their works, as is evident from the satire of Catullus 
« Puto esse ego illi millia aut decem aut plura 
Perscripta; nee sic, ut fit, in palimpsesto 
Relata ; chartw regiw, novi libri, 


Novi umbilici, lora rubra, membrana 
Directa plumbo, et pumice omnia mquata.” 


Canwen, xxii,1. 5 ef seq 


It was not, however, till the 9th or 10th century that this ce 


2 


became at all general, and then it was more frequently ee Pe 


the Latins than the Greeks. In the 11th century it appears to 


been at its height. In the 13th and 14th centuries edicts press , 


were jssued in Germany; and it had not entirely ceased in the 


century: as Knittel, in his account of the palimpsest manuscripts in 
the Augustan library at Wolfenbiittel, tells us that in the carly aie 


of the art printed books were sometimes worked off on vellum from — 


which ancient writings had been erased, and instances particularly an 
edition of the Clementine Constitutions, printed by Nicolas Janson in 
1476 upon parchment, which had undergone this process of obliteration: 
to prepare it for the purpose. 5, 
The earliest observations on palimy se manuscripts were made in 
France, in 1692, by M. Boivin, of Biblioth 


gque du Roi, au : 
discovered beneath the Greek text of St. Ephrem, written in the 1 ‘~ 
century, a portion of the Greek Bible, in uncial letters of the 6th — 
cen! This was followed, in 1755, by a similar discovery made by _ 


F. ‘A Knittel in the Augustan library at Wolfenbiittel, of a pali ] 
manuscript of the Origines of Isidorus, under which was a translation 
of the Epistle to the Romans, by Ulphilas, bishop of Gothland, who in 
the 4th century was known to have translated the whole of the 
Scriptures into the language of that country, and to have invented a 
new character, consisting of letters borrowed chiefly from the Greek 
for that purpose, but of whose labours only the four Gospels were 
previously known to exist in the Codex Argenteus at Upsala. In 1762, 
Knittel published, in 4to, the portion of the missing volume, 
which, although not identical with the Codex Argenteus,as originally 
po seed ice to be a portion of a similar manuscript. 

y far the greatest discoveries in the field of palimpsest é 
were, however, made by Cardinal Mai. In his researches in the 
Ambrosian library at Milan, of which he was keeper, he discovered 
several fragments of Cicero’s orations; these comprised the orations 

Clodius and Curio, that ‘De re alieno Milonis,’ not pre- 
viously known, and the oration ‘De Rege Ptolemwo,’ These treasures 
had Jain concealed for centuries under a Latin translation of the Acts 
of the Council of Chalcedon, and were adjudged by the discoverer to 
belong to the 4th century. In another manuscript he detected several 
fragments of the orations of Symmachus, who had previously been 
known only from his epistles; and the whole of the comedies of 
Plautus, including a fragment of the ‘ Vidularia,’ a lost comedy, of 
which all that previously existed were twenty lines, by 
Priscian and Nonius. 3 

Being promoted to the librarianship of the Vatican, he discovered in 
that library the treatise of Cicero, ‘De Republica,’ of which nothing 
had been known, in modern times, beyond the fragments ed in 
the writings of Macrobius, Lactantius, Augustin, Nonius, and others. 
This ess a came from the celebrated Abbey of St. 
Columbanus, in Bobio, in the Milanese territory, having been pur- 
chased by Pius V., who appears to have been acquainted with its value 
as a pali ; yet no attempt was made to decipher it till two and a 
half centuries later, when inal Mai brought out his famous edition 
at Rome in 1821. This manuscript, which contains 300 pages, is in 
double columns, each consisting of mn lines, The writing is in fine, 


large, Roman uncials, the words not divided. It is clearly one of the 
jest palim: Cardinal 


psest MSS. yet discovered, and is referred by 2 
Mai to the 2nd or 3rd century of our era, Above the treatise was a 
ar a St, Augustine's Commentary on the Psalms, in a handwriting 
than that of the 10th century. ‘ 
These researches of Cardinal Mai gave a new zest to the study of 
palimpsest writings, and shortly after Niebuhr examined several of the 
ts in the library of the chapter at Verona, one of which was 
discovered by him to contain a palimpsest of some ancient jurisconsult, 
which he surggostod to be the Institutions of Gaius, a conjecture which 
was verified by the Berlin Academy of Sciences, under whose eee 
the first edition of this woes Spreered in 1590, ee a ninth of the 
whole book having been found illegible. This palimpsest is more par- 
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int of view from having 
; the three writings, com- 
prising 26 Epistles of St. Jerome, is in the uncial character. As to the 
age of the original manuscript, Niebuhr, who is supported by Kopp, 
a it to be anterior to the time of Justinian. 

greater number of the very ancient palimpsest manuscripts 
which are preserved.in the Vatican;and in the Ambrosian Library at 
Milan, as well as those at Turin, in which remains of the classical 
authors have been found, were originally brought from the monastery 
of St. Columbanus at Bobio, founded by the famous Ivish saint, and 
are inscribed ‘ Liber Sancti Columbani de Bobio.’ Numerous examina- 
tions have lately been made of the Latin and Greek manuscripts at 
Paris, and many, palimpsests have been discovered, but none containing 

rtance. 


vellum, in fine, 
later than the 


of Syriac manuscripts, and fragments of manuscripts, which had 
formerly pony, cag the monastery of S. Maria Deipara, in Nitria (the 
th he 


valley of the 
of sermons of St. 


of the two texts 
It is much to be regretted chemical Sapibed 
it is much to that the ical agency ied 
cn arse nalemgiee more ener amr, Sapte Bien fire 


oo Taenuangay or else projecting nearly horizontally from the top 


lower ends strong beam sunk 8 or 4 feet in the ground. In 
permanent works the timbers are about 4 or 6 inches square, 
or by cutting these across the But in field-works 
the stems often 


tay Ange by 
ge. , or PALLIUM, a cloak or covering; more especially used 


with red 
The origin of the pall is obscure; but its use is of high 
lived at the beginning of the 3rd century, 


ie 
! 
f 
| 


Hl 
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a treatise ‘ De Pallio.’ 


Sleidan, in his commentaries‘ De Statu Religionis et Reipublicw; 
Carlo V., Cesare,’ 4to, 1555, lib, xiii, 210, describes the 
ceremony of making the sd they are purchased 


The price at whi 

from the pope, he adds, is considerable; nor is it lawful for an arch- 

bishop to use his predecessor's pall. If by exchange, or in any other 
itan is removed to another church, although 

Se & 


British Museum. The ‘Mere Viegas form :—* Ad honorem dei 
omnipotentis, et beate Marie et beatorum Apostolorum 
domini nostri Julii, pp. ij. et sanctee Romane Ecclesix, 
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theca,’ edit. Par. 1611, p. 55.) It is worn by all the Eastern bishops 
above the phenolion, or vestment, during the eucharist ; and, as used by 
them, resembles the ancient pallium much more nearly than that worn 
by Western metropolitans, approaching nearer to the shape of a cope. 

In England the term pall is applied to the covering thrown over the 
coffin at a funeral; and our poets have used it as synonymous with a 
mantle or cloak of a stately character. Milton says,— 


“* Let gorgeous tragedy 
In seepter’d pall come sweeping by.” 


(Du Cange, Glossar., v.  Pallium;’ Picart’s Religious Ceremonies ; 
Palmer, Origines Li ice, 8vo., Oxf., 1832, pp. 317, 318.) 

PALLADAMINE. [Patiaprum.] 

PALLADIUM (Pd). <A rare metal, chiefly occurring as an alloy 
with platinum and iridium, but sometimes in the pure state. For its 
natural history, see Piarmum, in Nar. Hist. Div. To isolate it, the 
platinum ore is dissolved in nitrohydrochloric acid, chloride of ammo- 
nium is added to precipitate the platinum, and the ium is then 
thrown down as cyanide from the filtered solution by the addition of 
cyanide of mercury : the white flocculent cyanide of palladium is then 
heated with sulphur to expel cyanogen, the sulphur finally got rid 
of by well roasting. Brazilian gold usually contains five or six per 
cent. of palladium, and is therefore another source of this metal. 

Palladium is hard, white, ductile, and tenacious. It readily fuses 
before the oxhdydrogen blowpipe, and is volatile at the temperature of 
melted iridium. It is more oxidisable than silver, but is very slowly 
tarnished in the air. Its density is 11°8. It dissolves in zinc, but 
does not combine with that metal. It forms a c ine alloy with 
tin, containing three equivalents of palladium to two of tin, and the 
resulting compound very much resembles the corresponding alloys of 
silver and copper with tin. Palladium is soluble in aqua regia, or in 
hot nitric acid, but is not easily acted upon by the other acids. 
It is readily distinguished from platinum, which it somewhat re- 
— in appearance, by being stained brown by a drop of solution 
of iodine. 


The equivalent of palladium is 53°24. 

Palladium and oxygen form two well-defined compounds, viz. :— 
1. Protoxide of palladium . . . e . PdO 
2. Binoxide of palladium ‘ . . + » PdO, 


According to Rané a suboride (Pd, 0) is produced on heating the 
hydrated protoxide to incipient redness. 

1. Protoxide of palladium is obtained as a black powder on heating 
nitrate of um to low redness. It has somewhat the appearance 
of black oxide of manganese, and loses its oxygen when heated to 
whiteness. It is precipitated as a dark brown hydrate (PdO, HO), on 
adding carbonate of potash or soda to a solution of a protosalt of palla- 
dium. The hydrate is soluble in caustic potash, and loses its water 
when moderately heated. ya 

2. Binowxide of palladium is obtained as a yellowish brown hydrate 
(Pd0,, HO) on adding solution of caustic potash, or carbonate of 
potas, to the solid double bichloride of potassium and — Tt 

rete ha the anhydrous state by mere boiling with water and is 
then black, 

Carbide of palladiwm. Palladium is very apt to absorb carbon when 
heated in contact with that substance, and is thereby rendered exceed- 
ingly brittle. 

Sulphide of palladium ae 8). A blackish brown precipitate, formed 
on i sulphuretted ydrogen through a solution of a protosalt of 
pallationne The metal itself also when heated with sulphur combines 
with incandescence, and forms a fusible gray lustrous mass. 

Todide of palladium (Pd1) is a black precipitate formed on adding 
iodide of potassium to a solution of a protosalt of palladium, It is 
insoluble in water, alcohol, or ether, but is decomposed on heating 
with caustic potash. 

Bromide A if palladium much resembles the iodide, 

Palladium and chlorine form two chlorides :— 


1, Protochloride of palladium . . é 
2. Bichloride of palladium . . e 


1. Protochloride of palladium. The metal dissolves slowly in hydro- 
chloric acid with production of protochloride, or quickly in aqua regia 
with production of bichloride. On evaporating the solution of bi- 
chloride to dryness and gently heating, the protochloride remains. It 
is soluble in water, and may be obtained in brown hydrated crystals. 
With ammonia it forms a number of interesting bodies resembling 
those produced by acting upon protochloride of platinum with the 
game agent; one of them is the chloride of palladamine (NH, Pd, Cl) 
or chloride of ammonium, in which an equivalent of hydrogen is re- 
one of palladium, The oxide of palladamine (NH, Pd, 0) is 
a powerful base. 

2. Bichloride of palladium is formed when the metal is dissolved in 
aqua regia, On adding chloride of potassium a red crystalline precipi- 
tate of chloropalladiate of potassium, or double chloride of palladium 
and 


um is thrown down. ; 
Cyanide cones has a ter affinity for 


of palladium (PdCy). 
palladium than for any other metal. White, or slightly yellow coloured 


. Pact 
. » Pdcl, 


29 PAN. 
flocks of cyanide of um precipitated whenever a soluble PALMITIC ETHER. {Pauarric Acrp.] 
is added to a palladium salt, Cyanide of palladium is soluble PALMITIC GROUP. A small family of —— 

in solution of of potassium, a double salt, which the radical ityl or its preven, teeny fi Rises were are. “the 
“TWerete af pulled a ace th 2 oe, ae ? ay portant of these compounds, [Pauanrro Serres.) 

Nitrate iene by nitric nN 

ydride of palmityl or cetylic aldehyde . C,,H,,0,,H 

It is not very stable, but by careful manipulation may be obtained in amas tas un, ee 9 ce Opiate 

Sulphate of palladium (Pd0,S0,) may be produced by boiling the Palm PY aries Ge P Coalta sO, 0. 
stints wiih sclghnaria eal He Fat oar mad } 2 


Alloys of palladium. Steel alloyed with one per cent. of palladium 
pba for making cutting instruments that saauee per- 


fectly smooth edge. Four parts copper and one ium form a 
white ductile alloy. One part of palladium gives with six of gold an 
that is nearly colourless. 
for palladium, The colour of the iodide, and the lew roduction of 
the under the cir indicated, are the f tests for 
jum. Protochloride of tin throws down a black precipitate 
soluble in hydrochloric acid with production of an intensely green 
solution. 
PALLIUM. [Patt.] 
PALM. [Weicurs ayp Measures. ] 
PALM-OIL. (Ors, Mayvracture or.] 


PALM-SUNDAY, the Sunday before Easter, so named because on 
that day of -trees used to be carried in procession, in 
imitation of which the Jews strewed in our Saviour’s way when 
steer bel Jerusalem. It is still customary with our boys, in most 

op gree to rds out and gather slips with the willow flowers or 
Kon a ; these are selected as representatives of the 
Gey mates tes only plants, at this season, pay. 

egetation can be discov 


Sera in payhees the power of vegetati 
, in_ his‘ Popiah King ome,’ 4to, Lond., 1570 (a trans- 


vey nogeorgus), Sean of willow branches, at that 
time, instead of — 
Stow, in his ‘Survey of London,’ tells us that “in the week before 


great showes made for the fetching i in of a twisted tree, 
termed it, out of the woods into the king's house, and 
the like into every man's house of honour or worship.” This must 
also have been a substitute for the palm. An instance aoe the remote 
antiquity of this practice in England is afforded by the ‘ Domesda 
Stay,” unter Shropshire, vol. i, p. 252, “Terra dimid. car. Tape 
reddit inde fascem buxi in Die Paimarum.” 

These boughs or branches of m, whatever they might be, under- 
went a blessing. (See *Missale ad Usum Ecclesize Saris- 
buriensis,’ 4to, London, 1555.) oe Roman Catholic churches branches 
of are carried and blessed on Palm- Sunday. 

The Rusians of the Greek Church have a very solemn procession on 


PALMIC ACID. [Ricryetaipie Acip.} 
PALMIN. CINELAIDIN. } 
OF RY Made me Ax; Patantic Acrp.] 
,0,,HO). Bthalie Acid, Cetylic Acid, 
Olidie Acid.—An organic mid belonging to the ord represented by 


SAA, oa toes os 


in bees wax, 


pon 
To prepare the acid from palm oil, the latter must ‘eapinil 
caustic soda or , and the soap decomposed by h lori 


The mixture of oleic and 

be the alcoholic solution set aside to erystal- 
lise. The palmitic acid crystallises out whilst the oleic acid remains 
in solution; the latter acid is however only removed after several 


as colourless, crystalline, inodorous and tasteless solid. 


isa 
in water, w which it floats, but very soluble in 
aleohol and ether, t fuses at 144° Fahr, , and yolatilises with- 
out residue at a high 
elevated tem 


tem; By long ex ure to air at an 
drogen, 
transformed poet gles acid (C,,H,,0,) but this is doubtful. 
forming 


a acids thus set at besty must now 


perature. 
ure it is said to lose carbon and , and to be 
Palmitic acid unites with bases salts, which have the general 
formula : 
SooBore }0, 
With the exception of the salts of the alkalies, all the palmitates are 
insoluble in water. 


Preninscaar Ay acid also unites with glycerin, forming the following 


Monopalmitin . . . . . . C,,H,,0, 
a eC Pat ite 
Tetrapalmitin 2 5 1 ots Cy gH 9,1, 
Tetrapalmitin is said to be identical with the natural compound of 
palmitic acid mi Oe oo eg bramage the formula of which is 
The Leeiaees er eens ak id ‘sna Seadentonc ab tha ‘cochabal 
compounds of palmitic acid. ~~ 
Palmiticether .« . . . + Gosta1 (0.8), 
Palmitate of cetyl, or cetin . sally, (CypH,,)0, 
Palmitate of myricyl, or myricin , : CH 31(CeoHe,)O, 


PALMITIC SERIES. A division of organic bodies in Gerhard’s 
of classification, homologous with the acetic series of bodies. — 
It is divided into two groups, namely 


Palmitic group, 


The palmitic group is homologous with the formic and acetic 
penal the oleic group has its homologues in the acrylic and pen 


Oleic group, 


e PALMITIN, [Patarric Acrp.] 

PALMITONE, [Patric Grovr,] 

PALMITONIC ACID, [Pauarric Acrp.] 

PALMITYL. [Pauarric Grovp.] 

PALSY. [Paratysis.] 

PAN, a deity of the Greek mythology, whose eeuer —_ Arcadia, 
He is said by Homer to be the son of Hermes b ter of 
Dryops ; but other writers, while Hermes a eae father, 

a different mother ; while some make him to have been of different 
descent on the side of father as well as mother. He was the tutelar 
god of the shepherds, Pan is sometimes rej punenee with sprouting 
horns, a goat's beard, a goat's tail, and goat's feet, holding the 

kind of musical pipe, which he was said to have er 
older Greek art he is often without these animal 
terminal statue in the British Museum. The sat; are his attendants 

and hence they are sometimes called Panes. In Greek art he is Sete 
with nymphs and satyrs as well as alone. Pan is mentioned in the 
early mythi as having been present at the battle of the Titans, whom 
he assisted in routing by frightening them by a wild noise which he 
produced by blowing in a sea-shell. He was poo said to have accom- 
ae Bacchus to India, and that upon one in. 
oud scream, which was repeated by the echoes, he scared 

enemy, From these incidents the expression “ panic fear,” mena 


deriv. Ho's by no obvious or sufficient cause, ap to have been 
He is sometimes represented as the god of terror. Pan was 

pped at Athens and most other Greek cities. His w was 
joered ea into Italy at an son dae where he was with . 
an earlier god, Inuus; and festi called Lupercalia, were instituted. ; 
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in honour of Pan Lupercus, the protector of the flocks against wolves. 
According to Servius (note to Virgil’s ‘ Eclogues,’ ii. 31) Pan was also 
considered as the god of Nature, a personification of the universe, the 
word pan (ray), in Greek, meaning “ all,” or “the whole,” but this was 
a late notion. 

PANATHEN ZA (Mavadjvaia), the greatest of the Athenian festivals, 
was celebrated in honour of Athena (Minerva) as the guardian deity of 
the city (A@4vn woAids), It is said to have been instituted by Erictho- 
nius, son of Hephaestus ( t., Tavaé.), and to have been called 
originally Athenwa (’A@nvaia); but it obtained the name of Pana- 
thenza in the time of Theseus, in consequence of his uniting into 
one state the different independent states into which Attica had heen 
previously divided. (Paus., viii.,2,s.1; Plut.,‘Thes.,’c. 20; Thucyd., 
li. 15. 

Thore were two Athenian festivals, which had the name of Pana- 
thenza: one of which was called the Great Panathenma (ueydAa 
Tlava$fvaia), which was celebrated once in every hy years ens very 
great magnificence, and attracted spectators from parts of Greece ; 
and the other, the Less Panathenza (upd MavaGhvaa), which was 
celebrated every year in the Pireus. (Harpocrat., loc. cit.; Plato, 
* De Rep.,’ i. 1.) the Greek writers speak simply of the festival 
of the Panathenza, it is sometimes difficult to determine which of the 
two is alluded to; but when the Panathanea is spoken of by itself, 
and there is nothing in the context to mark the contrary, the pre- 
sumption is that the Great Panathenea is meant; and it is thus 

en of by Herodotus (v. 56) and Demosthenes (‘ De Fals. Leg.,’ 

394). 

2 The Great Panathenwa was celebrated on the 28th day of Hecatom- 
beon (Proclus, quoted by Clinton, ‘ Fast. Hell.,’ p. 325), the first of the 
Athenian months, which with the account of Demosthenes (‘C. 
Timocr.,’ p. 708, 709), who places it after the 12th day of the month. 
There is considerable dispute as taythe time in which the Less Pana- 
thenza was celebrated. Meursius places its celebration in Thargelion, 
the eleventh of the Athenian months; but Petitus and Corsini, in 
Hecatombeon. Mr. Clinton, who has examined the subject at con- 
siderable length (‘ Fast. Hell.,’ p. 332-335), su’ the opinion of 
Meursius ; and it does not appear improbable that the Less Panathenza 
was celebrated in the same month as the Great, and was perhaps 
omitted in the year in which the great festival occurred. The cele- 
bration of the Great Panathenwa only lasted one day in the time of 
— (Thucyd., vi. 56); but it was continued in later times for 
several 


At of the Panathenwa there were gymnastic games (Pind., 
*Isthm., iv. 42; Pollux, viii. 93), among which the torch-race seems 
to have been very popular. There were also chariot and horse races, 
In the time of Socrates, there was introduced at the Less Panathenwa 
a torch-race on horseback. (Plato, ‘De Rep.,’ i. 1.) At the Great 
Panathenwa there beds also a musical contest, — recitation ve _ 
Homeric poems rhapsodists. (Lycurg., ‘C. T., p. 209. € 
victors in 2 oantly bivom 0 were re with vessels of sacred oil. 
(¢ Pind., ‘ Nem.,’ x. 64, and Scholia; Schol. on ‘ Soph. Oed. Col.,’ 698.) 

The most celebrated however of the Great Panathenaic festival 
was the solemn procession (royrf), in which the Peplus (MérAos) or 
sacred robe of ae was gg  Gaceen pat’ poner — — 
principal parts of city to the P; non, and suspendec ‘ore the 
statue of the within. This Peplus was covered with em- 
broidery (rowiAyara, Plato, ‘ Euthyph.,’ c. 6), on which was repre- 
sented the Battle of the Gods and the Giants, especially the exploits of 
Zeus and Athena (Plato, loc, cit.; Eurip., ‘Hecub.,’ 468), and also 
the achievements of the heroes in the Attic mythology, whence 
Aristophanes speaks of “ men worthy of this land and of the Peplus.” 
(‘ Equit.,’ 564.) The embroidery was worked by gen Saag tt of the 
noblest families in Athens (called épyacriva:), of whom two were 
superintendents, with the name of Arrephore. When the festival was 
celebrated, the Peplus was brought down from the Acropolis, where it 
had been worked, and was suspended like a sail upon a ship (Paus., 
xxix. 1, s. 1), which was then drawn through the principal parts of the 
city. The procession which accompanied it consisted of persons of all 
ages and both sexes, of foreigners resident at Athens as well as of 
citizens. The old men carried olive branches in their hands, whence 

were called Thallophori (@2AAopdp), and the young men appeared 
armas in their hands, at least in the time of Hipparchus. (Thucyd., 

vi 56.) The young women carried baskets on their heads, whence 
they were called Canephori (xaynpdpo:). The sacrifices were very nume- 
rous on this occasion. During the supremacy of Athens every subject 
state had to furnish an ox for the festival. (Schol. on Aristoph. 
‘ Nub..’ 385.) It was a season of joy ; even prisoners were 
accustomed to be liberated, that they might take part in the general 
rejoicing. (Schol. on Demosth. ‘Timocr.,’ 184.) After the battle of 
on, it was usual for the herald at the Great Panathenwa to pray 
he good of the Platwans as well as of the Athenians. (Herod., vi. 

The procession, which has been described above, formed the subject 
of the bas-reliefs which embellished the outside of the temple of the 
Parthenon, which are generally known by the name of the Panathenaic 
frieze. The blocks of marble of which this frieze was originally com- 
posed, were 3 feet 4 inches high, and they formed a connected series 
of 524 feet in length, A considerable portion of this frieze, which is 
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one of the most splendid of the ancient works of art, is in the British 
Museum. [Ener Marstes.] 

A full and detailed account of this festival is given by Meursius, in 
a work on the subject, which is printed in the seventh volume of the 
‘ Thesaurus’ of Gronovius. 

PANCAKE, a thin cake of batter fried or baked in a pan, The 
annual custom of frying pancakes (in turning or tossing which in the 
pan there was usually a good deal of pleasantry in the kitchen) is still 
retained in many families throughout the kingdom on Shrove Tuesday, 
and was formerly universal. The church bell which used to be rung 
on that day, to call the people together, in Roman Catholic times, for 
the purpose of confessing their sins, or shriving themselves, was called 
the pancake-beli, a name which it long retained. ‘ 

According to Brand (‘ Popular Antigq.’),a kind of pancake feast 
preceding Lent was used in the Greek Church, from whence we probably 
have borrowed it, and pancakes are eaten at any time, though more 
generally on Shrove Tuesday. The Russes, Hakluyt says, begin their 
Lent always eight weeks before Easter. The first week they eat eggs, 
milk, cheese, and butter, and make great cheer with pancakes and 
such otber things. 

PANCHA-TANTRA. [Pitpay, in Broa. Drv.] 

PANDECT. [Jusrrtay’s Lecistation.] 

PANDUS. [Manapyarata.] 

PANEGYRIC (from the Greek ‘ panegyricus,’ tayyyupixos Adyos) is 
a species of oration in praise of a person or thing, so called because 
such discourses used to be delivered in ancient Greece on the occasion 
of great public festivals before the whole assembly, “ panégyris,” of the 
people. Afterwards the name came to be applied to political orations 
delivered in the senate or council of a state in praise of that state or of 
the leading men or man in it. The panegyrical oration of Isocrates is 
a fine specimen of the kind, in which he commemorates the glories of 
Athens, the services which it had rendered to Greece in general, and 
the whole with a view to nourish friendly feelings between it and the 
other Greek states. 

Under the Roman empire panegyrics were composed in praise of the 
emperors, Pliny’s panegyric of Trajan is a well known specimen of this 
kind. Panegyrics became frequent under the late emperors, both of 
the East and the West, in Greek and in Latin; they are mostly 
however written in a fulsome and adulatory style. We have pane- 
gyries of Constantine, Constantius, Justinian, Theodosius, and others, 
which, if consulted with discrimination, may be useful for historical 

urposes and for supplying deficiencies in the historians of those times. 
Zunodius, bishop of Pavia, wrote a panegyric in praise of Theodoric. 

Panegyrics have also been written in verse. The poem of Tibullus 
in praise of Messala is a specimen of this kind, as well as similar com- 
positions by Claudianus, Sidonius, and others. 

In modern times panegyrics have been written by Roman Catholic 
preachers in honour of particular saints. Giordani, an Italian con- 
tempo: author, wrote a panegyric in praise of Napoleon, in imitation 
of that of Pliny. But the panegyrical style seems no longer in accord- 
ance with the taste of our age, and its essential character is too 
laudatory to please minds of an independent cast. The éloges on 
deceased members of the Académie Frangaise are perhaps the only 
existing examples of the old panegyric. 

PANEL. This term in English law denotes a small schedule of . 
paper or parchment containing the names of the jurors returned by 
the sheriff for the trial of issues in courts of common law. The en- 
rolment of the names upon this schedule is the array. The etymo- 
logy of the term is doubtful; Sir Edward Coke says, “ Panel is an 
English word, and signifieth a little part, for a pane is a part, and a 
panel is a little part’ (Co. Litt., 158 b). Spelman derives the word 
from pavella, a little page, supposing the g to be changed ton, (Spel- 
man’s ‘ Gloss.,’ tit. “ Panella”). Both these etymologies seem to be 
incorrect. In the old book called ‘Les Termes de la Ley,’ panel is 
said to come from the French word panne, a skin; whence in barbarous 
Latin might come panellus or panella, signifying a little skin of parch- 
ment. This would denote the jury panel pretty accurately, and the 
history of its appearance as an expression in English procedure is con- 
sistent with its derivation from the French. 

In the earliest records of the forms of jury-process, as given by ° 
Glanville, it appears that the sheriff was commanded by the writs in 
certain real actions to cause to be imbreviated (imbreviari facere) the 
names of the jurors by whom the land in question was viewed. But 
at this time the word panel never occurs, nor is it used by Bracton, 
Fleta, or Britton, nor in any statute earlier than 20 Edw. LIII., c. 6 
(1349), which forbids sheriffs from putting suspected persons in arrays 
of panels. This was precisely the period at which the French language 
began to be fully introduced into our law proceedings. (Luder’s 
‘Tract on the Use of the French Languge in our Ancient Laws.’) 

In Scotch criminal law, the accused, who is called a defender till his 
appearance to answer a charge, is afterwards styled the pannel. The 
etymology of this word also is doubtful, (Jameson's ‘ Dictionary,’ ad 
verb) But it is possible that it may have the same origin as our 
English word, as in Scotch proceedings a prisoner is sometimes said to 
be entered in pannel to stand trial. (Arnot’s ‘ Criminal Trials,’ p. 12.) 

PANOPTICON, [Bentuam, in Boa, Dry.] 

PANORA’MA (from the Greek word way, all, and Spaua, a view), a 
picture showing a view completely around the spectator, This in- 
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beauty but to the utility of the drawing. The pencil 
upright, does not maintain that fine point 
i of outline, and to these faults we 
workmanship, however slight, the effect of 
inequalities of the and other accidents. 

A Tasceiandeh 0 4br vecaes the posiaion of the 
pencil, thus producing a copy larger than the original, when 
defects will of course be exaggerated in proportion. 


itp 
LP 


gbiiezele 
Pad 
ft 


i 
Hl 
bi 
i 
: 
3 
i 
lh 
ii 


Ls) 


ea 


instrument consists of six bars, 
freely about each other at the six points of juncture, so 
pand TB are always parallel to 
with a socket and screw (a), 
be moved, and which can be fastened 
at any of the on that bar. This socket, with 
bar, turns the pin rising out of the centre of the flat weight, as 
Gna a tee Sagi. en Wad tn Te protuer © coupe tae 
pencil r must be in a straight . To luce @ copy 
Serer vice ix th Gricfaal, the feleraas teams be tn the ouutes, and the 
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the original and the 
relative size, into the same number 

will of course then bear the same ion to each 
of which they are divisions. e lines must 

the proportional com- 
for the occasion. The 
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beat the required proportion to the distance set off on B o, as may be 
seen by the divisions 123 4on the two sides of the triangle in the 


vy ae 


diagram. The triangle should be drawn in ink, and the distances, 
being marked in pencil, may be rubbed out when transferred to the 
r. [ErpocraPH; Proportional Compassxs. | 

PANTOMIME, the name of a species of dramatic performance in 
which the actors — themselves by gestures. The name is com- 
posed of two Greek words, meaning “imitation of every thing.” 
Pantomimie acting, accompanied by music, has been in use among the 
Chinese, Persians, and other Oriental people from the oldest times. 
The Greeks introduced the pantomime in their choruses, some of the 
actors dancing and gesticulating, accompanied by music, whilst others 
sang. (Lucian, ‘De Saltatione.’) The Romans had entire dramatic 

ions consisting of dance and gestures only, styled “ saltatio 
pantomimorum,” and some of their performers attained a high degree 
of excellence in the art. Two of them, Bathyllus and Pylades, in the 
time of Augustus, have been celebrated by the Roman writers. 

In modern times pantomimic balls, representing an entire dramatic 
action or fable, have become a favourite scenic performance. The 
Tuscan Angiolini, in the last century, and after him Vigand, who died 
at Milan in 1821, have excelled in this species of composition. Noverre, 
in France, distingui himself likewise in the composition of panto- 
mimic “ ballets.” The name is now commonly applied to the harle- 
— theatrical performances exhibited in London at Christmas and 

(Meursius, Orchestra ; Signorelli, Storia Oritica dei Teatri antichi ¢ 

PAPA‘VER. OPIUM, Medical Properties of. The juice of the 


unripe capsule or fruit of the Papaver somniferum seems to have been 
used on account of its narcotic powers from a very early period, first in 


the East, of which it is a native, and afterwards in the West. 


the seeds are white, and the openings under the stigmata oblite- 
rated, and P. 8. nigrum, in which the seeds are blackish-gray, and the 
openings under the stigmata perfect, some differences are found in the 
ion of some of the chemical constituents of the opium 
from them ; but the P. S. album (Papaver oficinale, Gmelin) 

the kind chiefly cultivated in Persia and India. 

“The first sophistication which the juice receives is that practised 
by the peasants who collect it, and who lightly scrape the epidermis 
from the shell to augment the weight. This operation adds about one- 
twelfth of foreign matters. Thus collected, opium has the form of a 
glutinous and granular jel’y. It is deposited in small earthen vessels, 
up with saliva. inquiring why water was not employed 
in the place of saliva, the answer was, that water caused it to spoil. It 
is afterwards enveloped in dry leaves, and in this state is sold. The 
seeds of those poppies which have yielded opium are equally good for 

the following year.” Such is the account by M. Ch. Texier, of 
the plan in Asia Minor. A change of seed, however, by obtaining some 
from a distant locality, seems expedient, (Dr. Katwell, in ‘ Pharm. 
Journal,’ vols. xi. and xii., 1852.) In India, the juice is mixed with 
oil obtained from the seed of the poppy, to hinder the rapid drying of 
the juice, The produce of the first excisions is of a light yellow colour; 
the others are ter in odour and darker coloured. In general, all 
three gatherings are mixed together, and sent to market in small 
baskets. The quantity obtained varies not only with the soil and 
mode of cultivation, but also with the season and the time of collecting. 
In wet gloomy seasons, not only is the quantity less, but it does not 
keep well; in such a case the proportion of morphia is also less, The 
quantity of morphia depends Ukewize very much on the time of gather- 
ing: ifthe harvest be fre ore till the capsules begin to turn white and 
hard, it is generally deficient, and by the time the capsules are mature 
and the seeds ripe it has entirely disappeared. It is not, as is the case 
of many other vegetable alkaloids, transferred to the seeds, as they are 

er devoid of any narcotic principle, the oil which is obtained 
from them bland and wholesome, and abundantly used as food ; 
even the seeds themselves are freely eaten by birds, to which they are 
given (from the black variety) under the name of maw-seeds. In 
India and Turkey they are made into comfits, or strewed over sweet- 
meats, like carraway seeds. 

Several varieties of opium are met with in commerce, which may be 
noticed here in the order of their reputed excellence, the quantity of 
morphia contained in each being assumed as the criterion. 

1, Smyrna or Levant opium, which Dr. Pereira considers syno- 
nymous with Turkey opium, though German pharmacologists deem 
Turkey and Egyptian opium to be synonymous. (Th. Martius, ‘ Phar- 
mak 


osie.’) “ It occurs in irregular roundish or flattened masses of 
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leaves, and + with 
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to t the masses to each other while the opium is soft), | 
When first eee frp hed are soft, and of a reddish-brown 
lee) Se eee become hard and blackish, and on this | 

it is by the French opiam noir. on eons se ped 
at beast 


lustre is waxy; the taste, bitter, acrid, and persistent, 
2. “ Constantinople opinm. 
irregular cakes, which are flattened, like the Sin 
quality; the other is in «mall fla’ 
be 2 to 24 inches in diameter, 
epee the midrib of which divides the disk into two parts, It 
an odour similar to the preceding kind, but more feeble ; at first 
reddish both without and within, hence called by the French 
rouge; it however blackens and dries in the air, but never 
lecomes so hard as Sin or Berm opium, than which it is more 
mucilaginous.” Th. ius is of opinion that it is a manufactured 
i at Constantinople, out of Smyrna opium, by the 
It is a common article of German, but rarely of 
It is never covered with the Rumex capsules as 


covered with a 


the Sm ium. 
3. Magen or Alexandrian opium “ occurs in round flattened cakes 


m 

rere blow with a hammer will cause one to split into fragments, yet 
by exposure : . : hace 

4. “ Trebizond or Persian opium occurs in the form of cylindrical 
sticks, which by ure have become somewhat angular. Their 
length is about six inches ; their diameter about six inches. Each one 
is enveloped in a smooth shiney paper, and tied with cotton. The 
colour of opium is similar to that of soccotrine aloes. It possesses a 
stronger odour than the Egyptian kind, but fainter than that of 
Smyrna, united with a musty one. The taste is intensely bitter.” 

5. Indian opium, of which there are several varieties, as already 
described. (Ortum Trapr.] 

6. Baglish opium “is in flat cakes or balls enveloped in leaves. It 
resembles the Egyptian more than any other kind; its colour is that 
of ic aloes, with a moderately strong opiate odour.” 

wepe febeeapeeas of the points of difference, in chemical 
composition other respects, of eso various sorts, it is necessary 
to enumerate the ral constituents of opium:—1, morphia; 2, 
codeia ; 3, paramorphia or thebaine; 4, pseudomorphia; 5, narcotina 
or opianum ; 6, narceine; 7, meconine; 8, meconic acid; 9, an oily 
acid ; 10, gum; 11, resin; 12, extractive; 13, a fixed oil; 14, caout- 
chouc; 15, a volatile odorous principle ; 16, ligneous matter with inor- 
ganie salts, such as sulphate of lime and potass, and in some kinds 


in weight, enveloped in | con 


The cakes should always be — 
cut the centre in order to detect this fraud. i 
The ive on of these numerous a 
(Pia steered ar e samples from different countries, but in those 


the same country. Thus, Smyrna opium, the average quantity 
of aechs whine it yields may be stated to be 10 per cent., in five 
specimens examined by Mulder gave 10 per cent, in the best and little 
more than 2 in the worst. 


only 5 


obtainable from Sm: opium; Ww! 


cent. from it. Of the Indian kinds, Dr. ee ee only 3 or 5 
per cent. of morphia, while Dr. Christison 0 94 from the Malwa 


opium; and from ee OE Dr. Smyttan obtained 2 or 


cent., while Mr, Macfarlane of Edinburgh procured 7 per cent, 
English opi: Te cheniend sleet 


ected. It is not at all improbable that the 
goes a change by age, and entirely evaporates from old 


the same way as conia disappears from hemlock, [Conrum, in Nar. | 


Hist. Drv.] 


specimens of opium, which to the eye present all the characters 
of the best Smyrna opium, even poses of those di me hitherto inimi- 
table, such as the transparent agglutinated tears seen on ing it 


across, are found on analysis devoid of the smallest trace of morphia. — 


(‘ Journal de Pharmacie,’ tom. xxiv., pp. 325, 446.) 
The following test is pre \ 
copeeia,’ and though not absolutely certain, is sufficiently so for 
common use :— A solution from 100 grains, macerated 24 hours in 
two fluid ounces of water, filtered and strongly squeezed in 
precipitated by a cold solution of half an ounce of carbonate of 
two waters, and heated till the precipitate shrinks and 
a solid mass on cooling, which weighs, when dry, 
es if pulverised, —~ disso orbs entirely in nygeaorn: of ng acid.” 
ore morphia would appear to present in the specimens 
European ine, which are obtained from the variety of poppy with 
violet-coloured petals, than in the Turkey opium; while that from the 
European white variety contains more narcotine than the In 
Smyrna opium the morphia seems to be united with meconic acid, and 


mes 


10 drachms of stones and gravel. In the interior of the 
lar capsules of several | cakes bullets are often discovered. 
jen of Ramex, such as R. orientalis, R. paticatia (which are employed } 


in the ‘New Edinburgh Pharma-_ 


opiania, papaverine, and porphyroxine, the latter principle only in | to be tfot only more abundant, but more easily separated, and more 
Bengal and Smyrna opium (according to Merck, its discoverer, ‘Pharm. | comp! purified from the narcotine and colouring matter, than 
Central Blatt, June, 1837). There are also various accidental but | that of t, in which the morphia is united to sulphuric acid, 
more intentional impurities, such as sand, of which even the best The following table, by Dr. Pereira, will show at one view the 
Smyrna opium contains a large portion, 10 ounces of opium frequently | principal characters of the crystalline constituents of opium :— 
Tavunan Vinw ov tae Partncrpan Cuanacrers or THE CrysTaLiine Prixcrptes or Opium, S 
. Paramorphia, Sa 
Characters, Morphia, Codeia, Narcotina, Meconine, Narceine, or Thebaine.. Pseudomorphia, 
Teste . 3. —, [Bitter Bitter insipid |Rather acrid Slightly bitter and {Rather acrid and Sinus 
metallic me! 
Fusesat . . .|Above 240° $20”, or in boiling |338° 194°, or in boiling |198°, or in boiling |$02° Hardly fusible 
water water water ¥ 
In cold water +|Nearly insoluble Soluble in 80 parts |Insolubl luble in 265 parts Soluble in 375 parts|Searcely soluble © (Almost insoluble 
In boiling water . |Soluble in 100 parts|In 17 parts Slightly soluble In 18 parts In 230 parts ae Almost insoluble 
In cold aleobol . . |Soluble in 40 parts |Soluble In 100 parts {Soluble Soluble Soluble in 10 parts Almost insoluble 
Iu cold ether + |Sparingly soluble [Easily soluble Easily soluble Soluble Insoluble Very soluble Almost insoluble 
In caustic alkalies . |Soluble Insoluble Insoluble Soluble Insoluble Insoluble, except |Very soluble in 
pita) 
tral 
Chlorine . . ee «s es Coloured blood-red 4 - oe 
mance A o-* saaeat. am vidi oe Hepat og a y. +e . 
. . ee a ellow If dilute, blue ellow Coloured red 
Hydrochloric acid ss vd Mi , Blue us e 
Todie acid . + +» |lodine set free os se ee oe oe os 
of iron |Coloured blue os o ae oe "ae Coloured bl 
Infasion of galls. | Precipitate Precipitate Precipitate . or o F o. - 
Nitrogen Py » Present Present Present ov Present Present Present 
Water of crystallisa- 2 atoms 2 atoms +s Absent ae 2 atoms *e ¥ 
Atomic weight . . |202 284 446 ry ah 298 202 306 
Action on vegetable Alkaline Alkaline No effect No effect No effect Alkaline on 
Melation to acids . |Salifiable Salifiable |Saliflable Not salifiable Not salifiable Not salifiabl liflable 
i Hifcets . < ° pyre + ace. lA cerebro-spinant (Inert! Inert? ‘Inert? een conraisle an verse 
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The great pains now taken in the culture and preparation of 
Indian opium induce a preference for it over the other kinds. 
If Indian opium contain generally more narcotine, it is on that 
account better suited to cases in which the stimulating action 
is 
Good opium is not perfectly soluble in water; jth generally remains 
undissolved, consisting of the caoutchouc and resin. Constantinople 
opium, however, leaves no residuum of caoutchouc. When opium is 
entirely soluble in water, it may be suspected to have been prepared by 
boiling the bruised capsules and leaves, and it is of a very inferior kind. 
The specific gravity of good opium is 1°336, if great mechanical impu- 
rities are not present. It is very inflammable, and burns with a clear 
flame, and forms a alcoholic solution. Opium from the 
bruised capsules is not inflammable, and forms a turbid alcoholic solu- 
tion. When gum arabic or tragacanth is used to adulterate it, the 
forms, when rubbed with one part of alcohol and two of 
water, a tremulous gelatinous mixture. 
It must be obvious that a substance of so complicated a nature 


' cannot act uniformly on organised beings, even supposing them to be 


always alike, which never is case, since they vary 
necording to age, constitution, habits of life, states of disease and idio- 
, &. Some of the effects which follow the employment of 
opium have been attributed to one prinicple and some to another ; but, 
with a few ions, nothing positive has been ascertained. Morphia 
is by no means the only sedative principle; and narcotine, so long 
regarded as the stimulating principle, is, when pure, nearly if not quite 
inert. The odorous principle is unquestionably powerful, though it 
has no resemnblance to hydrocyanic acid. The collectors of opium are 
(nyo carteamdegp ay with tremblings. If opium be heated, the 
odour evolved is fatal to animals, and persons have fallen down in a 
state of insensibility from breathing an air charged with the vapour of 
opium in some pharmaceutical processes. 

It is most probable that the extractive and resinous principles, with 
oe enreeee Whee Macens to rnodliy tha propertie» of she ia, 
are the stimulating i i of opium, the getting rid of 
some or all of these, as in the watery extract of opium, and a few of 
the secret preparations of opium, constitute the superiority of these 


preparations, as calmants, over crude opium, or the officinal preparations 


in which they are retained. 
most 


— destroying their irritability. feuaay sts Pang ta 
paca ag or ‘lity. r et, in 
cca A sensitive plant, where the opium failed to kill the sub- 


insects (both in nah ab rh eee, muy reece ys = 
mollusea, iphera, polygastrica, ‘ound it acted on 
ag a AL Leger somewhat different effects i oe ees 
ion of the brain 


the one of irritation, the other of diminished nervous power, symptoms 
of ion being altogether wanting or very slight. This 
effect corresponds with a difference in the development of the 


In the invertebrated animals, no symptoms of irritation seem to be 
caused by opi This poison in them acts only on the contractile 
Se, und> gesdesen secighann, Of weakness or loss of contractile 
er, 


succeed. The different of action, resulting from a difference 
of dose, are so ably given by Dr. Pereira that they may be quoted 
here verbatim. 

as from a 


t+ | clusion, and all those dem i 


pleasurable or comfortable condition of the whole system is expe- 
rienced, which is difficult to describe; there is a capability of greater 
exertion than usual. These symptoms are followed by a diminution of 
muscular power, and of susceptibility to the impression of external 
objects ; a desire of repose is experienced, with a tendency to sleep. 
While these effects are taking place, the mouth and throat become dry, 
and hunger is diminished, though the thirst is increased; and slight 
constipation usually follows. 

“ Such are the common effects of a small dose of opium on persons 
unaccustomed to its use; but by repetition the influence of this agent 
becomes remarkably diminished, and those therefore who resort to it 
for the purpose of producing a pleasurable stimulus are obliged to 
increase the quantity in order to keep up an equal effect. 

2. Second Degree of Operation.—** Given in a full medicinal dose, such 
as two or four grains, the stage of excitement is soon followed by that 
of depression. The pulse, which at first is increased in fulness and 
frequency, is afterwards reduced below the natural standard. The 
skin becomes hot, the mouth and throat dry, the appetite diminished, 
the thirst increased, and frequently nausea or even vomiting is induced. 
The symptoms of excitement soon pass away, and a state of torpor 
succeeds; the individual feels indi to exertion, the muscular 
system appears enfeebled, the force of impressions on the organs of the 


‘senses is diminished, and the ideas become confused. This state is 


followed by an almost irresistible desire to sleep, which is frequently 
attended by dreams, sometimes of a pleasing, at others of a frightful 
nature. 

“These effects are usually succeeded by constipation (which may 
continue for several days), by nausea, tongue, headache, and 
listlessness.” 

3. Third Degree of Operation ; Poisonous Effects of Opium, as given 
by Dr. Christison.—* The ptoms of poisoning with opium, when 
it is administered at once in a dangerous dose, in with giddiness 
and stupor, generally without any previous stimulus. The stupor 
rapidly increasing, the becomes motionless and insensible to 
external impression ; he breathes very slowly, ered lies quite still, 
with the eyes shut and the ae contracted; and the whole expres- 
sion of the countenance is that of deep and perfect re) As the 
poisoning advances, the features become ghastly, the wedow totila and 
imperceptible, the muscles exceedingly relaxed, and, unless assistance 
is speedily red, death ensues, If a person recovers, the stupor is 
succeeded prolonged sleep, which commonly ends in twenty-four 
or thirty-six hours, and is followed by nausea, vomiting, giddiness, and 
loathing of food.” 

The quantity which can produce a fatal effect in a person unaccus- 
tomed to its use is very small, even four grains; and in children, 
owing to the large quantity of blood which naturally goes to the brain, 
and the ve impressibility of their nervous system, a very minute 
portion of opium, or of its numerous preparations, open or disguised, 
can produce death. These facts constitute a strong reason for unskilful 
persons refraining from its employment, and also for avoiding in this 
place all details connected with its medical use. It is undoubtedly 
one of the most important means of alleviating human suffering when 

propriately administered, and yet one of the greatest banes when 

used. It is by the self-doctoring in general that the practice of 
opium-eating is acquired; and it is the more rset | to warn such 
persons against commencing the use of it, even for the legitimate pur- 
pose of overcoming disease, as they may inadvertently lapse into habits 
which they may never be able to shake off. Further, it should be 
known by those who are disposed to adopt this practice, that the 
habitual consumers of this drug have recourse to it again and again, 
not so much for the sake of the pleasurable sensations it can excite, 
as to escape the misery, mental and bodily, which their previous 
indulgence has entailed upon them. (Dr. Oppenheim’s State of 
Medicine.’) 

It is to place this statement before the public, as there is 
reason to believe that the practice of taking opium is becoming com- 
mon in this country, where other stimulants are relinquished, Besides 
the injury done to the moral faculties and the general health, the 
quantity required to procure the desired excitement becomes at last so 
— as to render it a most expensive, and, to the , @ ruinous 

bit. It has been , in cases connected with life-insurance, that 
this habit has no tendency to shorten life. But the instances adduced 
in support of this view are quite inadequate to warrant such a con- 
the longevity of opium-smokers 
in the East are altogether inapplicable. The effects of opium-smoking 
are by no means so pernicious as those of opium-eating. The prepara- 
tion which the opium undergoes seems to disarm it of much of its 
injurious property. The Chinese employ only the soluble part of the 
opium after it has been half roasted, which they term smokeable 
extract, or chandoo, of which 50 or 51 per cent. is obtainable from 
Patna opium, and 70 to 75 per cent, from Malwa opium. This extract 
retains all the bitterness of the opium, but has not in the least degree 
the virose and nauseous odour which characterises crude opium. The 
more it has a brown colour, the milder and more agreeable is the 
odour. If well prepared, it resembles the taste of hazel-nuts. It is 
not mixed with tobacco, as some writers assert, and is smoked out of a 
very different kind of pipe,—one made of a cane of bamboo with two 
joints to it, The smoke is held in the mouth as long as possible, and 
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then expelled through the nostrils. It is rarely swallowed, and if it 
should reach the stomach it generally causes some temporary disturb- 
that The use it both before and after meals, 
if taken too soon after food it canses sickness. it seoms to excite 
creates 

occas 


little derangement of the intellectual 
on dreams, as opium-eating docs. It 
be an almost necestary stimulus in a climate where languor 


Barnes (* Narrative of a Visit to the Court of Binde, p. 
, by that of Botta (Froriep’s ‘ Notixen,’ xxvi.), who made 
— & period of twelve mon on himself, and found his 
= th in nowiee affected. Strict philosophical inquiry must not 
infiuenced by casual circumstances, and least of all should it be 
biased by the rash asertions of those who debate the question of the 
6f opium with the violence of partisans or the partiality of 
lors. (See ‘ Quarterly Review,’ vol. lxv., March, 1840, 

* On Chinese Affairs,’ written by Sir John Barrow.) 


is sometimes of service, and carrying on artificial respiration is a 
measure. The subsequent constipation requires 
attention. 

A modification of Dr. Marshall Hall's plan of treating drowned per- 
sons, when no longer able to stand or walk about, would be useful. 
One point in this plan is to avoid laying the patient on his back, but, 
on the contrary, on his face, with his arms folded under his head, and 
moving him from side to side so as to cause successive expirations and 

tions, sixteen times in the minute only. (See ‘The Lancet,’ 
April 12, 1858.) 
The officinal preparations of opium are numerous, and are fitted for 
different purposes. It is to be regretted that they are not of uniform 
, 48 this proves a source of inconvenience, as well as sometimes 
of danger. The t variation in strength of the tincture of opium, 
as found in the fe 
Medical and Surgical Journal,’ vol. xlix., p. 329), and even a greater 
difference is to be found in the syrup of poppies, which as generally 
prepared is a feeble preparation, but in other instances so powerful as 
to prove, in the dose of a few drops, fatal to children. (See ‘ Returns 
from the Coroners of England and Wales, of all Inquisitions held b 
them during the years 1837 and 1838, in cases where Death was found, 
by Verdict of Jury, to have been caused by Poison,’ laid before 
parliament, on the motion of Sir Robert Inglis.) Numerous also are 
the instances of deaths from mothers and nurses administering 
nostrums, such as Godfrey’s cordial and other soothing medicines, the 
most potent ingredient in which is opium. Paregoric elixir, though a 
weaker preparation than tincture of opium alone, or laudanum, differs 
much in strength in the two kingdoms. Scotch paregoric elixir is only 
one-fifth of the strength of landanum, while English paregoric elixir is 
four times weaker, Some secret preparations in extensive use are, on 
the other hand, rece, | stronger, such as the black drop, 
Battley’s sedative liquor, and Jeremie's sedative solution, which last is 
now much employed in India, and even in Britain. It seems not to be 
followed by headache or constipation, effects so inconvenient that to 
avoid them the alkaloids of opium have been substituted for the crude 
drug. Thus acetate and hy: orate of morphia often agree with 
the system, where opium is unsuitable; and a syrup of codeia is 
efficacious against the gastric disorders of tropical climates, where 
opium or morphia even cannot be borne. (‘Journal de Pharmacie, 
tom. xxiii. p. 418; et tom. xxiv., p. 144.) 

The capsules of the white poppy ate ordered to be tised to form an 
extract, and a decoction which is employed as a fomentation. These 
should be collected before they become ripe, as all the morphia is 
Sere ero cok bre of the wild field POPPY: P. rhoeas, 
are orm a , Ww is only esteemed as a colo material, 
and is not narcotic. 7 saa 

(Sachs, Das Opium, Kénigsberg, 1836; Charvet, De l’Action comparée 
de COpiam ; Christison, On Poisons ; Pereira, in Materia ‘Modica and 
Holland, Medical Notes and Reflections.) 

PAPAVERIC ACID. Rheadic Acid.—An acid of doubtful exis- 
tence, said to be contained in the flowers of the wild poppy. 

PAPAVERINE, [Or1us, ALKatous or.] 

PAPER HANGINGS, a term applied (sormewhat incorrectly) to the 
stained, or rather coloured, paper pasted against the walls of apart- 
ments, &e. The word “ hangings” was originally and properly applied 
to the woven or eee yey with which the walls of rooms in 

were covered. From time necessary for their juction 
these were too costly for any classes but the wealthy. About 200 
years ago, however, a mode was devised of printing or painting a 


‘ 


statin — 


{and the device is completed by painting with a 


, has been pointed out by Dr. Christison (‘ Edin. - 
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ttern on sheets of paper, and pasting them against the walls of a 
alas these are “ pa riaiaplaad " and they have greatly contributed 
to the comfort and cleanliness of domestic a ents. Before,how- 
ever, actual paper hangings were adopted, was a sort of inter- — 
mediate plan by which textile material was employed. Jerome mage ei. 
about the year 1038, produced what he tonture de laine, 
was cloth; on which a design was drawn in varnish or foot oil, 
collection of flock, or powdered fragments of woollen, was at 
different colours in different boxes; the flock was 
cloth in a peculiar manner by the finger and 
attempt was made to imitate costly tapestries 
the cheaper material, paper, came to be employed, the 
pattern was printed in outline, with ink, on 
the sheets were then joined edge to edge by paste, and the 
was filled in by hand with distemper colour, The 
chiefly panels, containing groups of fruits, flowers, 
figures, grotesques, &c. About seventy years ago, there was: 
brated manufactory of Lr kyon me at Chelsea, belonging 
Messrs. Echardts, where the best work was dohe. 
many tasteful artists; ae! ted on silk and 
paper; and the original b of some of their 
preserved, 

As at present conducted, there are three modes of 
required device. 1. Wooden blocks are carved, 
the outlines of the figure; an impression is taken 
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per, leather, tin, or copper, is cut out into the 


and worked over the surface of the perforated f - 

ment through all the perforations, and forms a pattern on the paper 

3. A block is carved for each of the colours to be employed, an 

impression from all the blocks in succession fills up the design on the 

paper. The first of these modes is too slow and costly for ae 

use; the second produces imperfect outlines, and is now chi 

ployed (under the name of stencilling) to paint a pattern on the t 

walls of a room, without using paper- ; the third, which is , 

= _ almost exclusively employed at the present day, we will now — 
escribe, nt ¥ 
The paper is printed in pieces twelve yards long, and to 

Cees 1 ee oe ee ots of 


paper stainer to procure the whole length in one , A piece is 
a 


of 
pa whiting tinted by the addition of some earns bey: fe 
y the aid of melted size; this is laid on with large brushes. When 
the paper is dry, it is ready to receive the print. Let us suppose the 
pattern to contain three colours,—red, dark green, and light ; 
besides the ground or general tint. Three blocks are carved in 
wood, the uncut (as in a common wood-block) representing 
device; each block is intended for one colour only; and care is take 
that all three shall register or combine their devices properly, w: 
printed. The blocks are of pear-tree, mounted on pine. The three 
ments being mixed with melted size, in separate vessels, one of 
(say red) is spread with a brush on a wooden frame covered with ; 
or tea the proper block is laid face downwards on the wet 
takes up a layer of it, and imparts it to the ppper, on which it is 
diately Another similar impression is made adjoining 
sot so Re hae whole beg tye printed with the red a 
en dried, the r ro @ same process a second e, 
with the substitution ofa different colour and a different block from 
those before used, A third process with the other shade of green 
finishes the printing. Each block is furnished with small pins 
corners, by the aid of which the successive impressions are 
correspond properly. Numerous colours are sometimes employed in 
one pattern, and generally speaking there must be as many blocks as 
Sch = hand-method largely adopted. This rer 
is th “To ft manu 
however, has shared in sung et the adv which m : 
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until at length some of the patterns are uced by as many as four- 
teen cylinders, each printing one prhid col . 
colours has even been increased to twenty, by a iar managemen' { 
of the cylinders, The machines can now print 20,000 yardsinaday = 
each, if simple in device and colours. The immense extension of the : 
paper-hanging manufacture Within the last few years, aud the 
of price, are mainly owing to this use of steam-power cylinder . 
the best work, however, is still done by hand (as in book-priuting 
and calico-printing). 
many 
this, 
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es the more usual varieties of paper-hangings, there are 
kinds. Some have a glossy or satin ground. To 
a ground of satin white, rly tinted, is laid on; sre 
then rubbed with powde: French chalk worked by means of a brush, 
until a gloss is produced. After this the printing proceeds as usual, 


as 
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These satin sometimes receive an additional beauty, by being 
passed between two slightly heated rollers, one of which has an 
engraved pattern in imitation of watered and figured silk, &c.: this 
pattern is thus imparted to the paper. lock papersare those in which 
a portion of the pattern somewhat resembles woollen cloth. We have 
already spoken of these, as originally produced; but in the present 
mode of manufacture, when the proper ground-colour has been applied, 
the device is printed, not with a coloured pigment, but with japan 

Id-size ; and on this gold-size is sprinkled the flock, consisting of 
Gepatacts ot woollen cloth cut into a sort of down and dyed. The 
flock adheres to the gold size and can easily be brushed off the other 


pattern. Bronze or imitation gold-powder is frequently applied to 
rs, A device being printed in japan gold-size, the powder is 
Fight rubbed over the paper, and adheres to the gold-size. The 


bear washing or cleaning, are printed with colours mixed with 
varnish instead of size, A modern kind called oak paper is pro- 
a retnarkable way; the grain is printed from a piece of real 
is thus more true to nature than any block engraved by hand ; 

a few fibres, a new pattern of grain can be developed at 
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these contain arsenic. When a committee of the 
Teun cl Lorde tee oclioctin ig evidence on the “Sale of Poisons” 
bill, in 1857, Dr. A. 8. Ta brought forward this subject. He 
stated that arsenic is more ly used for these greens than in any 
other manufacture; and that workmen, as well as the occu- 

its of houses, suffered thereby. Constriction of the throat, nausea, 
Tedadis, Jom of appetite, &c. result. Instances had come under his 
baste 1 tending to prove that rooms, hung with paper 
arsenic greens, are very prejudicial to health. Another 
se aeporal Dr. Hinds, detected a minute trace of arsenic in loaves of 


nose, sickness, and giddiness, on the days when he was engaged upon 
green papers. The Prussian government, attending to the cautions of 
physicians and chemists, forbid the use of arsenic in any colours, 
whether distemper, or oil, for indoor work. 

With regard to the patterns of paper-hangings, we may remark, that 
the attention which has lately been given to the promotion of the arts 
of design will probably lead to much improvement in the devices for 

as well as for other ornamental productions. Mr. Owen 
a o artists ¢ distinguished ability, have — manu- 
facturers with designs of a very superior character; but the great 
bulk of English designs are utterly inappropriate, and many, even 
when the paper- are of an expensive kind, in extreme bad 


Sir Robert Peel made fiscal changes which greatly improved the 
= oo onc peop ara There used =e an meet cas fen Is. 
per on foreign -hangings ; was near! hibitory, 
and home eushenes | had not the stimulus <P alae mee 
petition; when the duty, however, was reduced to 14d., elegant French 

re ee it a lesson. ams | roe was made 
lessening he duty on paper itself from 3d. to 14d. per Ib., and by 
lly repealing the extra duty of 14d. per square yard on paper 
hangings. Whatever may be said as to taste in fine art, it is certain 
that cleanliness and comfort have been promoted by these reforms; 
Pesing that wall pepere sext tey_ be sold et po very low a price as to come 
within the reach of nearly all classes. At present, nothing beyond the 
real 14d. ba 5 per cent.) presses on the trade ; yet it 
has been recently shown 


this 14d. is, in cases, more than as 
much as the paper-stainer receives for all his expenses, labour, 


machinery, anxiety, risk, and profit of every kind, He buys a ream of 
self-coloured or ground-coloured paper, weighing 300 Ib., and con- 
taining 480 pieces of 12 yards each; he gives for it 5/. 15s., of which 
1. 19s. 4d. is for excise duty. He prints and sells it wholesale for 
61. 17s. 6d., or 34d. per piece; and this price is made up of 1d, for 
paper, ld. for duty, and $d. for colours, tools, labour, machinery, rent, 
skill, risk, and profit. 

PAPER MANUFACTURE AND TRADE. In early times the 
materials used for writing upon were chiefly such as only required 
some little mechanical fashioning to fit them for that purpose. 
Characters were engraved on flat stones made smooth, or were im- 
pressed in clay, which was afterwards dried and hardened by sun or 
fire, as in the case of the Babylonian bricks, Thin boards of wood 
coyered with wax or some similar composition, and plates of ivory 
and of metal, have often been used. A more convenient material was 
afforded by the leaves of some species of trees. The skins and intes- 
tines of animals have also been made fit for writing upon ; but wherever 
the Egyptian papyrus was introduced, all these things fell into disuse, 
except parchment, which is still preferred for certain purposes, 
[Parcument ; Paryrvus.] 

Paper Manufacture.—The art of making paper from fibrous matter 
reduced to a pulp in water appears to have been first discovered by the 
Chinese about the year 95 A.D, In the time of Confucius they wrote 
with a style, or bodkin, on the inner bark of the bamboo, The 
Chinese paper has been supposed to be made of silk; but this is a mis- 
take, Silk by itself cannot be reduced to a pulp suitable for making 
paper. Refuse silk is indeed occasionally used with other things; but 
the greatest part of the Chinese paper is made from the inner bark of 
the bamboo and some other trees. The Chinese also make paper 
from cottun and linen rags; and a coarse yellow sort for wrappers 
is made from rice-straw. Only the second skin of the bark of the 
bamboo is used, which is beaten into a pulp with water. The Chinese 
ean make sheets of a large size: the mould on which the pulp is made 
into paper being sometimes ten or twelve feet long, and very wide, 
and managed by means of pulleys. It is formed of fine threads of 
bamboo, as ours are of wire, To prevent the ink from running, the 
sheets are dipped into a solution of alum, which, as their ink is thicker 
than ours, is generally sufficient for the purpose, but sometimes fish- 
glue is mixed with the solution of alum, (Du Halde’s ‘ China,’ vol. ii, 
p. 415; Davis's ‘ Chinese,’ chap. xvii.) 

The Arabians, in the 7th century, appear either to have discovered, 
or to have learned from the Chinese, the art of making paper from 
eotton. They seem to have carried the art to Spain, and to have there 
made r from linen and hemp as well as from cotton. (f Journal 
of Education,’ No. 10.) 

far as concerns our own country, a manufacturer named Tate had 
a paper-mill at Hertford early in the 16th century; and another mill 
was established in 1588 at Dartford in Kent, by John Spelman, who 
was knighted by queen Elizabeth. Previously to this, and for some 
time afterwards, our principal supplies were from France and Holland, 
The making of paper in England had made little progress even so late as 
1662. Faller has the following remarks respecting the pee of his time : 
— Paper participates in some sort of the character of the country which 
makes it; the Venetian being neat, subtle, and court-like; the French, 
light, slight, and slender; and the Dutch, thick, corpulent, and gross, 
sucking up the ink with the sponginess thereof.” He complains that 
| the making of paper was not sufficiently encouraged, “ considering the 
vast sums of money expended in our land for paper out of Italy, France, 
and Germany, which might be lessened were it made in our nation.” 
Thomas Watson, a stationer, by the introduction of foreign improve- 
ments in 1713, gave a great impulse to the manufacture of paper. 
Still, notwithstanding the great increase of demand and application of 
capital, it was much retarded by the heavy duty, of which we shall 
have to speak presently. So late as the middle of the last century, 
only very common paper, principally for wrapping, was made in Great 
Britain. It was not until 1770 that the celebrated Whatman introduced 
fine-paper making at his mill at Maidstone. 

In the making of paper, any fibrous vegetable substance may be used ; 
such as the inner bark of trees, the stalks of the nettle, the tendrils of 
the vine, the bine of the hop, wheat straw, flax straw, &c, Nothing 
however has yet been found to answer so well as linen, hempen, or 
cotton rags. The sweepings of the cotton-mills are also much used, 
Woollen cloth is not fit for-the purpose, because it cannot be beaten 
into a suitable pulp, and also because it gives a hairy texture to the 
surface. Linen rags are the best of all for the purpose. The rags, 
however, of our own country do not constitute a fourth part of the 
quantity which we use in making paper. Italy and Germany furnish 
the principal supplies. They are imported in bags of about 4 ewts,, 
each bag being marked in such a manner as to indicate the quality of 
the rags which it contains. 

In every paper-mill the first business is to sort the rags and cut 
them into small pieces, This is done by women, each of whom is 
provided with a large knife to cut the rags. Threads and seams are 
carefully put by themselves: if ground with the cloth, they would 
form specks in the paper. The rags, when cut, are thrown in to five 
or six different compartments of a large chest, according to their 
qualities. Only the finest linen rags are used for the best writing- 
paper, but cotton as well as linen rags are now used for printing-paper. 
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A good workwoman can sort and cut about a hundredweight a day. 

Hempen rags are used for coarse papers, and old cordage and tarred 
for brown wrapping-papers. ’ 

“Whe rags are now to be washed, which is done either with hot water 

in a fulling-mill, such as is used for scouring cloth, or they are subjected 

for some hours to the action of steam. Formerly they were half rotted 


to prepare them for more easily torn and beaten into a pulp. 
sul ie sade sentence oo partually destroyed, and the texture 
of the materially injured. 


now, by the proper application of chlorine, either in the form of the 
ahah or in oe with lime (chloride of lime), the colour 
can be ly , and rendered, if necessary, of 
the purest white. Objections have been justly made to the improper 
application of chlorine in bleaching paper. Sometimes it is applied in 
such quantity, or for such a time, as to injure the substance of the 
fibre; sometimes the paper, after it is made, is bleached with chlorine 
in such a manner that the ink turns brown; and there have been 
instances in which the colour has been nearly discharged altogether, 
leaving the sheet almost as it was before it was written or printed 
upon. It is now, however, generally admitted that chlorine, judi- 
ciously applied, is not in the smallest degree injurious to the paper, or 
liable, in any length of time, to alter the colour of the ink ; although 
there is unquestionable proof that, unless skilfully managed, bleaching 
leaves the fibres less coherent than they were before. i 

The rags, after being washed, are subjected to the action of a 
revolving cylinder, the surface of which is furnished with a number 


of sharp teeth or cutters, so placed as to act against other cutters 
fixed beneath the cylinder. e rags are kept immersed in water, 
and subjected to the action of the cutters for several hours till 


they are minutely divided and reduced toa thin pulp. During this 
process a quantity of the chloride of lime or of chlorine gas is mixed 
with the rags, by which the pulp is rendered perfectly white. Until 
about a century ago, the rags were always pul by means of 
stam ; but cutting-machines, introduced by the Dutch, greatly 
expedited the process. 

pulp, or stuff, as it is technically called, is now ready to be made 
into paper, which is done either by hand or by machine, On the 
hand-method, the stuff is put into a large vat, and is kept at a 
proper temperature either by a stove or by steam-heat ; and the fibrous 
matter is held in suspension by a continual motion carried on in the 
vat by means of what is technically called a hog, or by other improved 


— 

paper is made with a mould and deckle. The mould is a shallow 
square frame covered with wire cloth, and a little larger than the sheet 
intended to be made upon it. The wire-cloth is now generally woven 
in a loom like cloth, and makes no wire-marks on the paper; but the 
old fashioned wire-cloth consists of a number of parallel wires stretched 
across the frame, very close together, and crossed at right angles by 
other wires about an inch apart, These thicker wires make 
the wire-marks of the paper, the stuff being there thinner than on the 
rest of the sheet. It was Baskerville who introduced the woven-wire 
moulds, in 1750; or rather, a beautiful edition of ‘ Virgil,’ printed by 
him on paper thus made, was the means of drawing general attention 
to this improvement. The deckle is a very thin frame of wood which 
fits close upon the mould, and is required to retain the stuff on the 
mould and to limit the size of the sheet. The dipper, or vatman, 
inclining the mould a little towards him, dips it into the vat with the 
deckle upon it, and lifts it up again horizontally. He shakes it to 
distribute the stuff equally, and the water drains through the wire. 
He lays the mould on the edge of the vat, and takes off the deckle, 
which he requires to apply to another mould. After remaining two 
or three seconds to drain, the mould is taken by another workman, the 
coucher, who, having deposited the layer of pulp upon a felt, or piece 
of woollen cloth, returns the mould to the dipper, who in the mean- 
time has made another sheet, which stands on the vat ready to be 
couched upon another felt spread over the former sheet. Thus the 
two workinen proceed till they have made a pile of sheets, called a 
post, consisting of six or eight quires. This post, with its felt, is 
placed in the rat-pres, and subjected to a strong pressure to force out 
the superfluous water, and to give firmness and solidity to the paper. 
The in then removed from the vat-press, the felts ‘are taken out, 
and sheets pressed again by themselves. They are then taken from 
sg ges and bung up, five or six together, in the drying-room. 

— is now made, and only requires finishing. The greater 
number of the finishing processes are only required for writing-paper ; 
common Lm aper and wrapping-papers being ready for packing 
up when riting-paper is dipped, five or six sheets together, 
into a tub of size, and afterwards pressed to force out the superfluity. 
It is then hung up again in the drying-room. Printing-paper is sized 
in the stuff. Every sheet is ¢ , imperfections are removed, and 
bad sheets taken out. A large pile of paper is then made, and pressed 
with great force to render the sheets quite flat and smooth, The pile 


came successfully into work at a paper-mill at Two Waters. 


is next taken down sheet by sheet, and another made, by which new 
surfaces are brought into contact — oe pie y bese 
pressed strongly. This operation, which is ing, ‘ 
cc trae Gieoms ‘or the best papers. The paper is now counted into 
quires, folded, and packed up into reams. The size is made from skins 

and other animal substances, and is required to prevent the ink from 

spreading among the fibres by capillary attraction, 
not sized. 


a 


We now 


upon, not 
abines of these last-named machines is briefly as follows. Just at 
close of the last century, M. Robert, a workman in the employ 
M. Frangois Didot, at a paper-mill at Essones, in France, invented a 
machine for making continuous paper; Didot set the apparatus to 
work; and Robert obtained 8000 francs from the government, aid a 
patent for fifteen This was in 1799. In 1801 Didot came over 


two English patents, these 
Messrs. i 


was set up at Frogmore, in Hertfordshire ; and in 1804 that the system 
that year, a succession of beautiful additions and improvements have 
been made; although it is only just to mention that the main principles 
of the machine have all along remained nearly the same. Messrs, 
Bryan Donkin & Co. have devoted such special attention to this sub- 
ject, that they have throughout been the chief makers of the machines: 
in the first ten years they set up 13 paper-machines; in the next 
ten, 25; by the year 1851 they had set up 191; and the number has 
since steadily increased. . So far from these having all been intended 
for home use, more than half were made for foreign manufacturers : 
Germany being the best customer on the continent of Europe. 
is proper to state that some of the matters connected with the early 
history of the | epigeegeg” both as to honour and profit, are still in. 

a communica- 


inventor, or the fosterer of an invention, lives to put in such a claim 
fifty-six years after the occurrences to which the claim relates. ‘ 

We shall now briefly describe the operation of the paper-machine. 
The machine is constructed in such a manner as to imitate, and in some 
res to improve, the processes used in making paper by hand; but 
its chief ad are, that 
practically be required, and with a degree of rapidity which leaves the 
other mode of making it at an immeasurable distance. The 
first made to flow from the vat upon a wire frame, or sifter, 
moves rapidly up and down so as to force the fine filaments of the 
through the wire, whilst it retains any knots or other unsuitable 
matter. Having passed through the sifter, the pulp flows over 


several feet . 
regulated as, taken 

connection with the quantity of pulp allowed to flow upon it, to 

determine the thickness of the paper. At the same time a 

motion is given from side to side, to the wire web, which assists in - 

ing the pulp evenly, and also in facilitating the separation of the water, 


which passes through the wire; by this means the pulp solidifies as it 
advances, and is at the same time prevented from flowing over the 
sides by straps which regulate the width of the paper. the 
pulp, now no longer fluid, quits the plane of wire, it is bya 
roller covered with felt. It is next taken up by an web of 
felt, which forms an inclined plane, and aged moving forward 
absorbs a further portion of the moisture. ‘The pulp is now seized by 


a pair of rollers, between which it is pressed; and then it u 
eather inclined Revs a ge oe conducts = Mad soother pat of 
ressing rollers. ‘The pulp is at paper, an requires to 
came and smooth, To effect these objects, the adiney conducts 
it over the polished surface of a large cylinder heated by steam. From 
this cylinder it passes to a second, larger and hotter, and then to a 
third, which is still hotter than the second. After this it is subjected 
to the ure of a woollen cloth, which confines it on one side while 
the cylinder smooths it on the other. It is then conducted by another 
roller to a reel, on which it is wound, perfectly dry and smooth, and 
ready to be cut into sheets for use. In two or three minutes the © Pulp, 
which is introduced upon the wire web at one extremity of the 
machine, is delivered at the other in the state of perfect paper. In 
printing-paper the size is commonly added to the pulp; but writing- 
is sized after the sheets are cut, as in hand-made paper. 
most of the -making machines a partial vacuum is luced 
under the eden otcial by means of large eee atmos- 
phere is thus made to upon the pulp, and the moisture is forced 
through the wire. , however, to the’ change of stroke of the 


page wegen of any size that can 


Taone tro 


to notice the machine-method of saking Denes j 
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pulp receives various degrees of pressure, and consequently the 


rendering the vacuum as uniform as possible, two patents were 

in 1839; one to effect the purpose by substituting a 
revolving fan for the air-pump, and the other by using hydraulic 
air-pumps working on the principle of gas-holders, instead of the 
common ones, 

Various patents have been taken out for improvements in parts of 
the machinery, or for other machinery to be applied in various stages 
Ss pobatels Ges Nraes a tectes Grae the fees by nkcig soe ts pam 

separate ots from a i p pass 
through the peri of a revolving a uterus onkun 
spiral wire to metal bars. Ge Saroceeed: cavneaien tos the 
Same purpose have been invented. A patent was taken out by Messrs. 
Towgood and Smith, the object of which is to a the size to the 
pew a apa esse sarge barealhergh be reng the ceive 

operation in this apparatus is perform rollers, surfaces 

af which are supplied with nize, which is transferred from: them to the 
newly-made paper as it passes between the rollers. Mr. Dickinson 
has a patent for uniting two layers of pulp in order to produce 
paper of an extra thickness. The combination of two or more sheets 
er en ee wee ree tk the sinking of Giick drentn “paper 
by the process called couching ; but Mr. Dickinson's 

contrivance affords the means of doing it in a common paper-making 
machine. No attempt, however, can be made here to enumerate in 
detail the steps by which improvements have been introduced in the 
paper-machine ; they are too numerous. Foreign inventors have done 


_ much in this matter. The names of Robert and Didot have already 
_ been mentioned; and we may also notice M. Canson, who was the 
4 first to apply suction-pumps to the machines; and M. Jequier, who 
devised a mode of ing continuous paper with wire marks. Among 
English makers machinists, the names of Brown, Crompton, 
- Taylor, Barrett, Tbotson, Wilks, and Hollingworth may be mentioned 
2% re ens eee amides 
taking. So wonderful is now operation of the machine, 
fine writing-paper can be made, sized with gelatine, dried, and cut 
Ratan eee , and 70 inches in 


eg be Pec sige folk mle Dire gave name to the 


paper foolscap ; paper seems to have derived its name 
the mark of a horn, w was formerly carried by the postman, 
and blown to announce his arrival. Hand-made paper is now commonl. 
marked with the name of the maker, and the date of the year when 
oh lecere a into sheets of desired 
paper of an, size is an operation 
which has been greatly improved within the last few e best 
oa cad examined when made, to remove knots or specks, and to lay 
damaged sheets: It is then counted into quires of 24 sheets, 
folded, and put up into reams of 20 quires. Ifthe paper is for printing, 
A aga ge ie So ee 
without any particular regard to fineness of the cut ; but in 
the preparation tl wedlica pecer, whether hand-made or machine- ; 
 Femog. taller Gaara Agena ees Hence there are cutting- 


kinds the paper is generally coiled round a cylinder into a substantial 
mass, and this cylinder, while rotating, is at intervals against 
a edge in such a way as to cut the paper. In the 


a 
2. ment, so as to enable it to make a draw-cut in an effective manner. 
There are many other ing machines, acting on similar prin- 


i. 


Fine Parrns, 


Inches, Inches. 

Pot. ° ‘ ‘ - 15 by 123} Printing demy Z « 223 by 17 
Fooleeap . . « .17 ,,13$| Medium . . . .22 4,17 
Post . . . + 182,, 153) Printing medium. - 23 4, 18h 
. Wer + - 20 ,, 16 | Royal. . . » + 2@ 5,19 
Large post = é « 202 ,, 16} Printing royal . p . 23 88 
Medium post . + « 23 ,, 18 | Super royal * o 2 27> 45:49 
Sheet-and-third foolseap . 23 ,, 13})| Printing super royal - 27 «4, 21 
Sheet-and-half foolseap . 24$,, 133 | Imperial . . .« .30 4, 32 
Double foolscap . + «27 ,, 17 | Elephant. . . - 28 ,, 23 
Tamepes soa. 1 SO Rec Atlan or oe Ss sal ae 
Double post. . ~~. . 304,, 19 | Columbia ye ee 
Double crown . ° - 30 ,, 20 | Double elephant . « 240° ,, 36 
Demy . < . - . 20 ,, 153] Antiquarian . : «53 4, 32 


The coarser papers present the following group :— 


Inches. Inches. 

Kentcap . . . + 21 by 18 | Double small-hand . « 29 by 19 
Bag cap . ° + + 24 ,, 193 | Copy loaf, 381b. . « « 21},, 16Z 
Havon cap . . - 26 ,, 21 | Powder loaf, 58 lb. . - 26 ,, 18 
Imperial cap : «+ « 29 ,, 22 | Double loaf, 48 lb. « « 23. ,, 16 
Double 21b. . . - 24 ,, 17 | Single loaf, 78Ib  . ery meray) | 
Double 4 lb. . + «30 ,, 21 | Lump, 100lb. . - . 33 4, 23 
Double 61h, . . - 28 ,, 19 | Hambro’, 48 lb, . - 23 4, 16 
Middle hand F « « 22 ,, 16 | Titles, 1201b. . « 2 35 ,, 29 
Lumber hand , . - 29 ,, 194 Prussian lump, 2001b. . 42 ,, 32 
Royal hand . o + 2 25 4, 20 | 


So numerous, however, are the sizes, thicknesses, and qualities of 
the various kinds of paper, cardboard, millboard, &c., that some of the 
largest wholesale dealers, atcording to Mr. Herring, keep in stock not 
— less than i thousand different kinds. Placing them under a 

ew headings , Wil it regard to size, papers are sometimes designated 
thus :— Writing paper, five kinds, namely, cream wove, yellow wove, 
blue wove, cream laid, and blue laid; printing paper, two kinds, 
namely, laid and wove; wrapping paper, four kinds, namely, blue, 
purple, brown, and whited-brown. In these various kinds of paper it 
is believed that England takes the lead of the Continent, except in 
two particulars : that éhin French writing-paper is better than English ; 
and that the French obtain a purer surface than the English, who 


often hide a dirty fed, the sagen ee 

A few years ago experiments were made to determine the 
relative strengths of different kinds of paper ; and the result was given 
in the last edition of the ‘ Encyclopedia Britannica.’ In the following 
table the first column shows the kinds of the paper; the second, the 
weight in grains of a superficial foot; and the third, the weight in 
pounds upheld without breaking by a strip two inches broad :— 


Bank post, very thin, sized . . + 65 grains. 23 lbs, 
” thinner, unsized =, +. s. SB a5 13.,, 
Thick writing, machine-made . «189 =, 42 ,, 
we hand-made . owl 5 60 ,, 
Drawing paper, machine-made . ¢ All 55 ., 
Newspaper, sized at machine . . .113 4, 39 ,, 
Scotch bank-note paper . . UF Taras 
Strong cartridge paper . . .(e RE 64 ,, 
Pink blotting-paper  . . . wa SET 2 10 ,, 


Among the varieties in paper-making may be mentioned Dickinson's 
double-faced paper, to be used either for lithographic or copper-plate 
printing, according as one or the other surface is selected; two webs 
of different kinds of pulp are placed one on another, and are pressed so 
as to unite them into a single sheet. Laced paper is now very much 
employed. The French have long made it, and applied it to orna- 
menting fruit-baskets, lamp-shades, print-borders, &c, About 1830, 
M. Riviére, a Swiss watchmaker established in London, obtained a 
patent for perforating thin metal plates; Messrs. De la Rue contrived 
a modification of the same apparatus for perforating pasteboard and 
ecard ; and henee has arisen an extensive branch of ornamental paper- 
making, especially for valentines, the production of which is enormous. 
Plain-surface coloured papers are now largely made, for the use of 
bookbinders, printers, button-makers, confectioners, &c. The colour is 
applied «! means of brushes, similar to those employed by paper- 
stainers ; but the pigments are better, and more care is taken in 
laying on, smoothing, and finishing. Gilt, silvered, and coloured 
papers are prepared for decorative stationery, by chromo-lithography, 
surface-printing, block-printing, and woven-wire printing. The inge- 
nuity Ok Seeliae soak also been directed to the production of 
paper covered with real gold and siver; paper coated with bronze or 
imitation bronze; paper embossed and grained by means of engraved 
rollers, dies, and plates ; paper varnished to imitate Morocco leather ; 

enamelled, for the ground of fine satin paper-hangings, and for 
sian crnenaenul purposes, by treating the surface with sulphate of 
barytes—a pigment reduced in price within a few years from 21s. to 
6d. lb.; paper extra-enamelled with Kremnitz white lead, for 
weal ingcntis, &c.; paper with an opaline iridescence, prepared by 
Messrs. De la Rue; paper to which a kind of metallic granular surface 
has been given, for memorandum books; &e. 
Much attention has been paid to the manufacture of paper which 
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veal r. Btone, Mr. Barclay, Mr. 
other persons, have directed their 


and the chemicals suggested for application 
vacation» pe the eame alkali, 


ink, 
with, 

re 
and 


J 
ot 


starch. 

thus treated would daw the colour of the paper 
shes been read and a Pam. a has taken place on this 
lore the Society of Arts during the present year (1860), 
practical applications of paper little need be said : these are 
most part sulficiently obvious. The amateur arts of papyro- 
, papyro-plastics, potichomanie, &c., are little more than inge- 
modes of cutting out sheets of paper. We may mention, 
however, the bituminised paper tubes made by M. Jaloureau. He 
finds that when bitumen is mixed with chalk, and paper tubes are 
saturated with it, become remarkably strong and durable, and 
are available as water- 

Materials for praia little attention must now be paid to the 
subject of the materials for paper, concerning which the manufacturers 
have lately had many di i Repeated attempts have been made 
to manufacture paper from straw, but it is only recently that anp 
success has been obtained. One mill in the United States now makes 
$0 tons of this paper weekly. Wheat-straw is put into a large 

i boiler, and there boiled for 24 hours at 320° Fabr., a 
tem obtained under great pressure. The straw becomes con- 
yerted into a glutinous mass, which by further processes is available 
as pulp for paper. Dr. Collyer, in April, 1860, communicated to the 
Society of Arts the result of an elaborate series of experiments on 

from straw. He was led by his researches 
lowing processes :—The straw is first passed 
between two rollers rotating with different velocities ; this produces a 

i action, which rubs out the knots and ears, and at the same 
time opens the straw out to a partially fibrous state. The straw is 
then ex to the action of water heated by steam, and containing 
3 ozs. of caustic alkali to the gallon. The apparatus is so arranged 
that the alkaline liquor can act over and over an upon the straw ; 
and by workings after this steeping, nearly all the gluten and 
silica are removed from the straw. The bleaching is effected by 
ehioride of lime, with superheated steam. The making into pulp then 
ensves, and the manufacture proceeds as with rags. These operations, 
however, are quite tentative, All the straw paper hitherto made is 
unpleasantly crisp and brittle ; and it has been found that the price of 
straw up considerably whenever the paper-makers create a demand 
for it. Nevertheless, two or three of the penny daily newspapers are 
printed on straw paper, and the experiment is felt to be worthy of 
further investigation. 
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wrapping, packing, cartridge, and other 
The wood pulp is said to be obtainable at about 1d, 
per 
‘The increasing importance of obtaining a supply of for paper- 
_—— and the restrictions placed by forei soverumate oh the mala 
of Tags to ind, have lately recalled attention to projects long 
my entertained. It is said that no less than 45,000 tons of linen rags, 
collected by the chiffuniers, or itinerant ragmen, were used in France 
in 1859 in paper-making ; and the paper-manufacturers of that country 
strenuously oppose any plan which might lead to an increased sale to 
Nearly all vegetable fibrous substances, as was observed in a 
, can be converted into paper; but the problem is, 
such paper would be fine enough, strong enough, and cheap 
compete with rag-paper. The so-called Chinese rice-paper 
thin films cut apes from the branches of a particular 
tree, the Bachynomene paludosa, There is in the British Museum 
curious book, Fe pe by Jacob Christian Schiiffer, a native of 
Ratisbon, about year 1775. It describes the manufacture of 
, and the sixty leaves of which the 
of sixty different kinds of paper. The 
Soh gesmerces linden, mulberry ; 
; poplar, and the silky down of the 
pias ; the tendrils of the vine, the stalks of nettle; totewors, and 
dyers'-weed ; various kinds of leaf, fibre, and stalk; as well as straw, 
moss, lichens, wood shavings, sawdust, potatoes, and fir-cones— 
employed. The Paper is in all the specimens of very inferior 
pr (Aas in colour texture; but unquestionably the same 
would yield better results, if treated with modern skill and 


In.3864 the proprietors -of one of our great newspapers 


offered a prize of 1000/, to the discoverer or inventor of 
kind of paper which, at a certain wholesale price, 
certain list of good qualities ; but the desired standard we 
never yet been rancho, In the same year, the Treasury drew 
attention of the Board of Trade to the scarcity in the materials 
; and suggested that, in conjunction with the Foreign Office, 
Board might possibly be able to obtain from British 
useful information concerning vegetable fibre which would be 
for this manufacture, It was mentioned that 2d, or aie ne, 
might perhaps be the price which paper manufacturers would 
to give for such materials. r. Lyon Playfair, on the 
Board of Trade, stated that, after conferring with many 
manufacturers, he had arrived at a conclusion that any 
must be obtainable at 1d. or 14d. per pound, in order 
all the requirements. Much valuable information 
chaaians Se poe: consuls pena Bee especially from 
Royle and Dr. , concerning in various ' 
pe genes and there is reason to hope Lory pretend a. 
ultimately lead to beneficial results, In 1859 an attempt 
to establish a manufacture of paper from flax-straw and flax 
means of a joint stock company, on the basis of a patent 
by Mr. Houghton. Whether or not the process is a good 
company itself has, we believe, not yet actually been formed. _ 
Pauper trade and duty.—Until 1837 the duty on paper was 
in two classes, That made whole out of vut 
extracting the pitch or tar, was considered as second-class paper, and 
paid only a duty of 14d. per lb. ; while paper made of any other rials” 
was consid as first-class paper, and was charged with a duty 
3d. per lb. Inthe year above mentioned this distinction was 
and the duty on all kinds of Paper was fixed at 14d. 
gave an immediate impulse to trade. The effect of this 
in augmenting the quantity used was soonshown. In round numbers, 
the quantity made in 1835 and 1836 averaged 78 million lbs,a year, 
whereas in 1837 and 1838 it averaged 91 million lbs. Foreign paper 
had not hitherto competed largely with home-made. because a Customs’ 
duty had interfered with it. 1857 and the two following years, the 
quantity of paper made in the United Kingdom was about 198, 193, 
and 218 million lbs. respectively; of which about one-twelith 
exported, and eleven-twelfths used at home. The a 
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to the year 1859 :— 
England « 694 
Scotland . . 79 
Treland «70 


were at work 


540 in 1859, 


paper mills, 
27 


843 414 


Kent is the bees races of the manufacture ; after which Hertford 
shire and the neighbouring counties, Lancashire, and Devonshire. In 
ter sg Lanark, Midlothian, and Aberdeen are the chief paper-making 
counties. as 
Few public subjects have been more discussed within the last few 
years than the propriety of removing the excise duty on paper. This 
duty, of 14d. per lb. plus 5 per cent., after a few drawbacks for 
exportation, &c., yielded about a million and a quarter of net 
revenue annually to the state; and Chancellors of the Exchequer, 
however favourable to the diffusion of cheap literature, have 
unwilling to part with this easily collected tax. In 1853, the 
of Arts drew up alist of queries, and sent them to paper- 
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wholesale stationers, manufacturers of paper articles, publishers, news: _ 


paper proprietors, and authors, soliciting opinions as to the modes in 
which the paper duty affected various branches of the public. Some 
of these queries were—Does the mode in which the duty is collected 


interfere injuriously with the process of manufacture, and in what way? 


Does it affect the quality and variety of the article manufactured? 
Does it limit materially the quantity of the supply? Do the excise 
regulations interfere with the rapid execution of orders? Does the 
mode of collection prevent the use of new materials? Does it place 
the manufacturer at a disadvantage in the market? Much valuable 


information was obtained in response to these ee During the 
subsequent iod of seven years (1854 to 1860 inclusive) ey 
activity had shown in the advocacy of the abolition of the duty, 


by various bodies, and oo 
It is not now necessary to adduce the arguments used; for the tax is 
on nearly all sides admitted to be a bad one. In the session of 1860, 


the medium of various publications, — 


Mr. Gladstone, as Chancellor of the Exchequer, moved the abolition | 


of the duty, in connection with a very extensive financial scheme, 
including a commercial treaty with France, and a removal of Custoras’ 
duties from many minor articles. The bill for the abolition of the 
paper duty was passed by the House of Commons, but rejected by the 
ouse of Lords. The Customs’ duty on foreign paper of 24d. per Ib., 
with 5 per cent. additional, has, however, been reduced to 4 
per lb. with 5 per cent, additional, the same rate as the 
duty te the home manufacture, so that the importation is now 
unimpeded. ‘ 
PAPiBR-MACHE, the French term for oe of moistened 
paper, of which many articles are manufa in England, France, 
and Germany. Such articles have been made in France for more than 
a century. In 1740 one Martin, a German 
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country, he was so successful in his exertions that his paper snuff- 
boxes were called, after him, “ Martins.” So much money went from 
Prussia to France in purchase of papier-miiché articles, that Frederic IL., 
in 1765, established a manufactory at Berlin, which soon became very 
su Brunswick, Niirnberg, Vienna, and other German towns, 
by degrees commenced the manufacture, and it is now carried on to a 

considerable extent. 
Two modes are adopted of making articles of this kind: 1, By 
or pasting different thicknesses of paper together ; 2, By mixing 
the substance of the paper into a pulp and pressing it into moulds. 
The first mode is adopted principally for those articles, such as trays, 
&c., in which a tolerably plain and“flat surface is to be produced. 
Common millboard, such as forms the covers of books, may convey 
some idea of this sort of manufacture. Sheets of strong paper are 
glued together, and then so powerfully pressed that the different 
strata of become as one. Slight curvatures may be given to 
such atelcerd when damp, by the use of presses and moulds. Some 
of the snuff-boxes are made by glueing pieces of paper, cut to the sizes 
of the top, bottom, and sides, one on another, round a frame or mould. 
which is afterwards removed. Articles made of pasteboard have often 
a fine black polish imparted to them in the following manner : After 
being coated with a mixture of size and lampblack, they receive a 
peculiar varnish. Turpentine is boiled down till it 
black, and three times as much amber in fine powder is 
into it, with the addition of a little spirit or oil of tur- 
When the amber is melted, some sarcocolla and some more 
of turpentine are added, and the whole is well stirred. After 
strained, this varnish is mixed with ivory-black, and applied in 
room on the papier-maché articles, which are then placed ina 
oven. Two or three coatings of the black varnish will produce 
and glossy surface impervious to water. Some of the articles 
le in this way have their surfaces inlaid with mother-of-pearl ; 
is fastened down to the surface as a veneer, an immense body 
ish is laid on, and by rubbing the superfluous varnish from the 
e whole is brought to one common level, presenting a brilliant 
t always tasteful effect. The better kind of tea-trays are shapéd 
on iron moulds, the top of the mould giving the shape of 

the tray. 
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ness, A patent was taken out a few years ago for making peer ncn 
spose for carriages own in the 
ufacture ; but such panels are not much used in England, owing 


in to the operation of the paper-luty. 
second ind of paper mché is, however, the more extensively 
It comprises that which is pressed into moulds in the state of 
a This pulp is generally made of cuttings of coarse paper boiled 
in , and beaten in a mortar till they the consist ofa 
which is boiled in a solution of gum-arabic or of size to give it 
Tenacity The moulds are carved in the usual way, and the pulp 


in Norway a church has been built capable of holding nearly a thousaud 
This building is octagonal without, but perfectly circular 
4 of the walls, as well as the exterior of the 
Corinthian columns, is covered with papier-miché. The rvof, the 
i statues within the church, and the basso-rilievis on the 

l this substance. The papier- 
nearly fire-proof, by an application 
ater and lime slaked with whey and white of egg. 


is light, strong, and facile of application as an architectural ornamenht/ 
It is now much used in obtaining casts of statuettes, busts, dead 
game, friezes, pilasters, foliage, &c. Messrs. Jackson and Graham have 
used this material very largely in the Army and Navy Club-house and 
other modern buildings. 

Messrs. Bielefeld, among other inventions relating to papier-miché, 
have introduced a mode of grinding fibrous and other materials into a 
consistence like that of putty; this is put into frames of a proper depth, 
rolled and compressed, heated and oiled, and finished by painting or 
varnishing. One among various compositions proposed is the follow- 
ing :—32 lbs. flour, 9 lbs. alum, and 1 1b. copper are mixed with 80 lbs, 
water; to these are added 15 lbs. resin, 1 1b. litharge, and 10 lbs. boiled 
linseed oil; the whole is finally ground up with 60 lbs. rag-dust or 
paper-makers’ half-stuff. 

PAPIST, an appellation derived from papa, “ the pope,” and which 
denotes a follower of the Roman Catholic church. That church calls 
itself catholic, which means “ universal;” but as other Christian 
churches also style themselves “ catholic,” a distinction seems required 
to avoid confusion. The appellation Roman Catholic is generally used 
all over Europe to denote a follower of the church of Rome, in con- 
tradistinction to the followers of other Christian communions; but in 
Great Britain the words Papist and Romanist have been long in 
common use. 

PAPYKIN. A name given to a modification of cellulose produced 
by immersing blotting-paper in strong sulphuric acid, then washing 
with water, and finally immersing for a few seconds in water containing 
a trace of ammonia. The paper thus acquires physical properties 
resembling parchment. [ParcHMENT, VEGETABLE. 

PAPYRUS, The name of a plant and the material made from it, 
especially that for writing used by the nations of antiquity. One of 
its names in the ancient Egyptian was P-apu (Select Papyri, Pl. xviii., 
|. 9.), which passed into Greek and Latin under the form papyrus; by 
the Hebrews it was called gome, which resembles the hieroglyphic 
gom«, and Coptic gomi, a “ book,” or “ volume.” (Lepsius, Todt., lxxii. 
162.9.) The Greeks also called it Byblos (Herod. ii. 92.), or deltos, 
from the Delta, where it principally grew, and gave books this name 
(Winckelmann, ii. 96, 226, Dresd.). The term biblion, or bible, means 
in fact, a book or roll of, papyrus. The plant itself, the paper rush, 
or Cyperus antiquorum, called berd by the modern Egyptians, dis- 
tinguished by its tall prismatic, or triangular and tapering stem, 
growing to the height of about 10 feet, surmounted a downy 
tower, ap} to have been abundant in Egypt at the early period of 
the 4th dynasty. On monuments of the reign of Chephren, and 
Cheops, men are represented bearing bundles of this plant (Lepsius, 
Denkm , ii. 9-11), which they have gathered, or forming it into the 
light boats by which they crossed the marshes or the Nile (Lepsius, 
Denkm., ii. 12). The principal site of its cultivation was the alluvial 
ponds uakh (Lepsius, Denkm., ii. 74), where it is represented reaching the 
height of 10 feet in the Delta (Lepsius, Denkm., ii. 1064). As early ag 
the Sth dynasty, it appears in the hieroglyphics, either for the pre- 
peration of a colour for the eyes (Lepsius, ii, 22), or as designating the 
land of northern Egypt or the Delta, where it particularly grew (Ibid, 
ii. 47); but as the plant has gradually disappeared from Egypt, some 
naturalists have supposed that it was not indigenous, but introduced 
from the Niger or Euphrates, where it is still found native, and that 
it has become extinct for want of necessary culture, It has, however, 
been seen as late as the 19th century on the borders of the lake 
Menzaleh, the Phetnitic Uylarus,in Upper Egypt and in Abyssinia, 
Some think indeed, that the term papyrus comprehended two or three 
different kinds of reeds, such as the Cyperus dives, which is still 
cultivated in Egypt, and that the disappearance of the Cyperus papyrus 
is owing to the monopoly of the Roman contractors or publicani, who 
restricted its culture to a few localities, (Strabo, xvii. 550 c.) 
According to Pliny, it grew ten feet above, and two in the water, besides 
striking deep rvots int the Nilotie mud, in the pools or marshes of the 
Sebynnitic and Saitic nomes, 

The papyrus was one of those plants. which the ancients con- 
verted to a multitude of uses. Its elegant and light flowers were 
woven into crowns, and neither the Spartan Agesilaus nor the Mithra- 
dates VI., of the line of Pontus, disdained to use it for that purpose, 
its pith or pulp was boiled and eaten, and considered the primitive 
food of Egypt, the root, on the contrary, was dried and used for fuel, 
the bark was manufactured into matting, sails, and ropes, bedding, an 
clothes. The priest used it only for sandals; and sandals of it remain 
to the present day in the collections of the British Museum, (Pliny, 
N. H. xiii. 11, 22; Strabo, xvii. 799. E). Boxes were also made of its 
stems, trimmed and tied at the ends and middle; and in an ark or box 
of papyrus, the youthful Moses was placed amongst the standing DOS 
of papyri. At the time of Homer, it was used by the Greeks for 
rigging (Udys, xxi. 391), and Antigonus used for the cables of his 
fleet, papyrus grown in Syria. The ancient Greek name for the mate- 
rial was bublos, but it was not applied by prose writers to books 


(Lucan, iii. 222). ‘ 
The invention of pap for boats was attributed to Isis, who 
ented fos her hus! Oxir in a bark of bac Bs ce which oe 
id to especially shunned by crocodiles, proba @ reason why, 
Moses was petit ag he an ark of the same nila by his mother. 
These boatsere mentioned by Isaiah, Theophrastus, and Pliny. But 


PAPYRUS, 
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Abe most remarkable use of pea! Sap for the manufacture of paper, 
tems, which a: in the of scribes on the earliest monuments 
(Lepsius, Derten., ii 6. 9.11.) in square sheets or long scrolls, ssesht, 
The process of manufacture, as described by Pliny, was to cut off 
both ends of the plant, the portion used was neither the outer bark nor 
the inner pith, but some twenty layers or pellicles under the rind 
emg oe Spe triangular stalk, those nearest the centre being the 
finest, which were separated by a needle. These were laid side by 
side upon a board, and other layers, philyre, were placed at right 
on them, so as to cover them, and the whole yeeeeees with 

Nile water, or more probably a fine glue. By continuing this process, 
i = the pre of es length and breadth required ; 

and the whole was pressed, beaten with a hammer, and rubbed with 
tooth or shell, it was then , smoothed, laid in the sun, bound 
together and rolled out. e size and quality of this paper differs 
considerably, the greatest breadth being 1 foot 6 inches, or the lesser 
cubit; but some are not more than 4 inches, while the quality varies 

m a coarse and stringy to a silky material emsaage fine and 
smooth. The length was, of course, quite arbitrary, the longest 
pieces, such as the hieroglyphical ritual at Leyden, measuring 60 feet, 
while other portions do not exceed a few inches. The pa) of the 
18th dynasty is generally about 13 inches wide, and of a ko 9 bs Rg 
white colour; that of the 19th dynasty measures 9 and 11 inches, 
and is of a dark colour, those of the 20th are 14%, 11, 8, and 5 
inches, and are of whiter colour and stouter texture; in the 2lst, 
the papyrus is $4 and 5 inches wide, and of dark colour. Some of the 

pyri of the subsequent d. ies are 1 foot 6 inches, or 1 foot, of 
bi inches wide, of whiter colour but coarser texture, and at the time 
of the 26th dynasty, the material is remarkably fine and white, but 
occasionally as narrow as 6 inches, The demotic contracts under the 
Ptolemies are written on a yellowish-brown papyrus of the average 
width of 11 inches, and about 20 long, while the Greek papyri, unde 
the Ptolemies and Romans, measure about 124—1¢4 inches wide; the 
rituals, 1 foot, 10 inches, 9} inches, and these, as well as the Roman 
rituals, from 1 foot to 94 or 4 inches, are of a stout and whiter 
material, not, however, so fine as those of the 26th dynasty. 

The darkness of colour is probably owing to the greater age, those of 
the oldest period being generally the darkest and almost of a sienna 
colour, the material having carbonised with age, while the later are 
generally, but not always, white; but there can be no doubt that the 
contact of the rituals with the hot bitumen of the mummies has in 
many instances rendered the colour darker, the hieratic historical 

pyri, said to have been found in vases are, however, extremely dark. 
Papyrt are found under various circumstances, but pringipally in con- 
nection with the mummies, as in their hands, under their arms, between 
their legs, or under the bandages stretched all over them like a shroud. 
They are generally, however, of a cylindrical form folled upon them- 
selves, the first page, of course, being outwards, and those of letters are 
sealed with a clay seal. The rituals are often placed in wooden cases, 
made in shape of Osiris, or Ptah Socharis Osiris, hidden in niches 
made for that purpose, or in the hollowed body of the deity, or else in 
aniche in the pedestal, so skilfully covered, joined, and painted as to 
elude detection by the eye. The historical and documentary papyri 
are said to be found in vases, boxes, and coffins. 

The ink with which the Egyptians wrote on this material was an 
animal carbon, apparently mixed with oil; they used for the purpose a 
long rectangular palette or canon, from 1 ft. 8 to 9 inches long, and 
from 2 to 14 feet in width, having two small cells or hollows which 
held Fe pos psa | of red and black ink, the pens used were a thin, 
cylindrical fibrous reed, called kash, the ends of which when split 
form a kind of natural brush, The writing is according to the nature 
of the document, the regi ween in vertical lines of thin linear 
hieroglyphs, the hieratic and demotic in broader and thicker cha- 
ractera, generally about 10 lines to a page of 9 or 11 inches long, and 
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traced with great delicacy, and sometimes brilliantly coloured with 
colours, and even gilded 


books, civil documenta, and literary compositions in three kinds of 
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th every mummy of consequence fro 

to the Roman spot, f es Bc rw 
of Departure from the Day, and entrance into the 
, is a composition which can be traced as early as the 
ve rog Di the pyramid builders, copies of which, more or less 
com: , exist in all the museums of Europe, there being probably 
200 papyri relating to it in Europe. One of the copies at Leyden 
measures 60 feet, another in the British Museum still more ; but the 
most complete example is the so-called ritual of Turin, written about the 
time of the Ptolemies, and published by jus in the ‘Todtenbuch.’ 
The earliest examples are of the age of the 18th dynasty, or about 


rl 


a 
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tes, | demons, whose names the 


B.C. 1500, with cursive pre ae written in retrograde lines ; 
there are several of the age of the 19th dynasty, or about B.c, 1000, and 
one in the British Museum was made for an of the court of Seti I. 
In the subsequent dynasties the rituals are often a few of the 
principal chapters, chiefly those to the heart being given, and 
analy in the hieratic hand-writing in the 26th, or 
Saite dynasty, which closed B.c. 525, when the hieroglyphs, if used, are 
smaller, but still neatly written, and the papyrus remarkably white 
and fine. Under the sees poner ptmeod extracts or short 

i containing excerpts of these sacred were given; and 
ae higher Roman empire, the mummies had the STovonee roast to 
a single Rem bn; BS vig A seq are — ek yenat ec) shaa, which are 
again subdivi to chapters, zw, and the w! com: in volumes, 
gama, The sheets are called sesht, perhaps the Roman scheda, the 
pages sesh, the pictures, skher, These vignettes, one of which accom- 
panies each chapter, are placed above the text, and re the 
principal action of the chapter, the subject of which the com- 
mencement, as well as the directions and especial words in the text are 
written in red ink, and are called skher teshr, or “ rubric.” The ritual 
was an inspired book, and was supposed to have been dictated and 
written by the god Thoth himself, and the collection of which it was 


composed assured to the soul a transit through the pany 
other regions of the dead, the immortality of the future life, and its 
union with the body, the passage to the future judgment and acquittal, 
protection against decay and consequent igration, and directions 
for a variety of spells of a magical nature especialy for the preservation 
of the heart: the most ar reggae of the doctrine is the distinet 
enunciation of the immortality of 
B.C. 2000, everywhere spoken of as the acknowledged dogma of Egyp- 
tian theosophy. > 

The first sixteen chapters commence with the invocation of Thoth to 
Osiris, and contain various prayers, and a formula for the preparation 
of the sepulchral work or little figures so often found in the tomb. 
The 17th chapter is an esoteric interp 
bi 21st is the aft ec ication, in which —_ iste er 

‘ore or against di t deities, in certain mysti: ions, 
22nd to the 26th are the different spells and Gecuubalices te the pre 
servation of the heart, tongue, and other parts of the body. The oyth 
to the Sai ans Degen 2° ee a ee onian animals that 
seek to destroy the body. e 43rd to the 63rd refer to the means 
for escaping decapitation in Hades, corruption and pollution, 

in the makhen or mystical boat over the river of 

Raber toea chapters refer to the exit of the soul from earth, its 
expedition into Elysium and passage of the Gates of the Sun. 
most remarkable of these was found in the days of king Mencheres by 
the prince Hartetaf, on a brick under the statue of the god Thoth in 
Hermopolis. The 77th to the 87th contain the or 
genesis of the soul under various in the future state, The 89th, 
the union of the soul and body. Subsequent chapters refer to similar 
ideas. From 98 to 102 is a group referring to the po ponents: 5: 


kind of Argo, the parts of which address the deceased, and require 
to tell their names before it will move. The 110th is the Egyptian 


mitted, the justification by : 
balance against the feather of Truth, the devourer of the wicked, 
new birth, and metempsychosis. Each part of the Hall calls 
him to tell its name before it will allow him to , and 
deceased then escapes the pool of fire or Phlegethon, the subject of 
126th chapter. The subsequent chapters refer to the of 
Empyreal gateway, and the admission into the boat of the sun 
that luminary circulated through the liquid ether or Celestial Ni 
Other chapters contain miscellaneous information ; 137 is to restore 
vital warmth ; 141, 142, the knowledge of the names of the gods; 1 
146, the passage through the mystical doorways of Osiris guarded 
has to declare. In the 152nd, 
deceased enters his new mansion and drinks the waters of Nu, or life ; 
the 154th is to preserve the soul from igration. Seven others 
give instructions for the amulets placed on the throat of the 
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165, were introduced, of mythical import, referring to the worship of 
Amen Ra. . ; 
Besides the ritual other religious papyri are known, one the book 
of the Lamentations of Isis over her brother Osiris, the other the 
of the sun through the eleventh hour of the night, chiefly 
found with the mummies of the priestesses of Amen Ra in the 
age of the XX and subsequent dynasties at Thebes, and a hymn to 
the Nile, 

The hieratic civil and wre pyri are equally interesting and 
important for the knowledge of the chronology and of the 
country. These papyri are known under the names of their pos- 
sessors, as the Prisse, Sallier, Anastasi, D'Orbiney, and Abot Papyri. 
Of those as yet published, the most remarkable are the Hi canon 
of the kings at Turin, unfortunately much mutilated, which originally 


e soul at the remote period of - 


retation of the faith—the 18th to | 
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contained a list of kings till the 19th dynasty, with the dates of their 
reigns, and a chronological introduction; the Prisse Papyrus, con- 
sisting of a book of moral instruction written by Ptahhetp, an officer 
of the 5th , and the oldest known papyrus; the I. Sallier, 
containing an account of transactions between the Hykshos king 
A , and the Egyptian monarch Taakan of the 17th dynasty; the 
ier, the instructions of Amenemha I. of the 12th dynasty 
to his son Usertesen I.; and those of Sakarta to his son Papi 
on his return from the college at Silsilis, the IV. Sallier, an Almanac 
of fasts and festivals, with the religious reasons for the same, and the 


of the two brothers written by Enna for the young prince Seti II. in 
the reign of Merienptah, a kind of novel, the plot turning on the 
misconduct of the wife of the eldest, the death of the younger, his 
revival and metamorphosis into a bull, and persea trees; the ITI. Sallier, 
or poem of Pentaur celebrating the exploits of Rameses IL., against the 
Khita, and the triumph of ,Egypt over that people. Besides 
these which are literary, several documentary hieratic papyri remain, 
as those at Turin, dated in the reign of Thothmes III., Amenophis IL., 
Rameses II., III., V., VI.,the contents of which are as yet unpublished, 
and the Abot papyrus dated in the 16th year of Rameses IX., con- 
ining an account of the violation of certain royal tombs and the 
examination by the police. The Anastasi papyri appear to be copies 
of correspondence and instructions entered on the Egyptian patent 
rolls. In Sallier I. are ten letters of Ameneman, and one of Pentaur, 
about agricultural affairs, the advantages of learning, and instructions. 
I. Anastasi describes a journey in Palestine, II]. Anastasi miscel- 
laneous matters addressed by Amene: to Pinebsa, giving an account 
of a military life. IV. Anastasi admonitions and other affairs, V. VI. 
VII. VIII. of the same series, letters and miscellaneous entries about 
judicial and other matters. A series of papyri at Leyden refer to 
similar matters, or magic. At Berlin a papyrus contains the receipts 


of an hysician. 

The doctis - enchorial papyri consist principally of contracts for 
the sale of lands, houses, mummies, and tombs, commencing in the 
reign of Psammetichus L., .c. 850, and continuing till the reign of 
Nero; besides which, there are in the same handwriting, memoranda, 
accounts, letters, translations of fragments, or later rituals by the 
Gnostics, Basilidians, or Valentinians, occasionally accompanied with 
valuable interlinear translations and words in Greek. They are chiefly 
i t for the light they throw on the chronology of the Persians 

Ptolemies, and on the changes which the language underwent at a 
later period. Two Phomician papyri have also been found in a tomb 
ot he foe Corts consist pally of f the Old and 

few ic papyri ist principally of portions of the an 

New Testament, ‘aikbos works, deeds and donations to monasteries 
at Gemi in the Thebaid. There are no early Arabic papyri, but this 
language is found in the Neskhi character, probably written in recent 
times on old material. 
+ Nor are the Greek papyri found in Egypt less important ; and recent 
discoveries haye not only added considerably to the stock of Greek 
literature, but excited hopes of finding still greater treasures. The 
150 found in the vicinity of the Serapeum of Memphis have 

the inner life and ernment of that temple-—the mode of 
transacting public business, the administration of justice, the value of 
commodities, the state of the chancery of the Ptolemies, the rules of 


luck or misfortunes of each day; the D’Orbiney Papyrus, the romance | paper 


V. and Attalus, or Eumenes II., in whose reign the grammarian Crates 
is said to have invented pergamena, or parchment, or rather to 
have substituted its use, this material having already existed long 
before in Egypt—rolls of brown leather of the 14th, and of white 
leather or parchment of the subsequent dynasties existing in the 
collections of the British Museum of nearly 1000 years older than the 
parchments of the kings of Pergamus. 

The use of papyrus in Rome dated from the earliest period, the 
books of Numa and the Sibyl were said to have been made of this 
material, but Varro, in a passage controverted by Pliny, states that the 
was first invented long after, in the days of Alexander the Great. 
It is clear, however, that it was in use in European and Asiatic 
Greece, and consequently Magna Grecia, long before. According to 
other authorities it was raised in Apulia and Calabria, and even in the 
marshes of the Tiber, in the vicinity of Rome ; but there appears to be 
some doubt whether the Romans manufactured paper at Rome or 
merely improved and adapted the raw papyri exported from Egypt. 
In the days of the empire various kinds of papyri then in use were 
named from their size or fineness. The Romans prepared their paper 
with greater care, and sized it with a paste of fine flour stirred in 
boiling water with a few drops of vinegar, and some leaven, which was 
filtered and kept for one day ; after sizing it was beaten with a hammer 
and sometimes sized a second time, pressed and smoothed. The names 
of the principal kinds were the charta Augusta, 12 inches broad, of a 
fine and white quality, anciently called the hieratica, because used for 
religious purposes, rather too thin for books, and used only for letters, 
hence called epistolaris; the Liviana, named after Livia, was the 
second quality; the third quality was the amphitheairica, so called 
from being made near some amphitheatre, of 9 inches breadth, being 
beaten out from an Egyptian papyrus of 8 inches; an improved kind 
called the Fanniana, was prepared by the grammarian Rhemmius 
Fannius Palemon, in the reign of Claudius I., 10 inches in width, and 
very fine, and eapable of being written on both sides; the Claudia, 
invented by the same emperor, was 13 inches wide, and underlaid with 
a-second layer; besides which there were the emporetica, or warehouse 
paper, for packing, of 6 inches; the saitica, made either of coarser or 
old material, and narrow ; the teniotica, very coarse, sold by weight; 
and other qualities and kinds as the Thebaica, Carica, Memphitica, 
named from the places where produced ; the Corneliana, said to have 
been called after Cornelius Gallus; the regia, or royal, finer, but not 
large ; and the macrocollus, larger than 13 inches. The quire, scapus, 
consisted originally of twenty sheets, or plagule, but was afterwards 
reduced to ten. The defects were roughness, spots, and gaps. The 
length of the writing on the pages was narrow, and the Herculaneum 
papyri do not exceed 4 inches; the writer used an ink made of soot, 
of pine-wood, burnt pitch, and resin, and special writers, called 
chrysographi, wrote gold letters; all wrote with the calamus, a 
Carian or Egyptian reed, on blind lines, alokes, generally on one side 
only, the back being generally stained with saffron or cedar-oil. The 
writings or books were rolled up upon astick, like the Egyptian, into a 
cylindrical form—each cylinder was called volumen ; and those of Her- 
culaneum have the stick, bacillus, or the umbilicus, concealed in the 
rolls: at each end was a projecting knob, cornu ; the edges were 
coloured black. Volumes were often placed in purple leather cases, 
called sittybe ; and the title of the roll, titulus, was written on a small 
strip of pap: or parchinent, lorum, in letters of a light red colour,— 
besides which, a portrait of the author was sometimes drawn on the first 


the orders, and many other curious —— cted with 
- the of that temple. [Serarecvm.] ose exhumed from the 
ruins of Thebes have also been Sa great interest, bss agrees 
upon the history of the place, ially the sale of the mummies, 
ieee and houses, the quarrels of t avalos classes of undertakers 
and others in that ining city. Besides these, letters of private 
individuals, advertisements for runaway slaves, a treatise on astronomy, 
a horoscope, and a treatise on grammar, with extracts from lost 
authors, and other miscellaneous writings have been found. The dis- 
covery of a book of the ‘ Iliad,’ and of two lost orations, and portions 
of two others of Hypereides, have proved what important manuscripts 
in this material may come from the Theban tombs. The Psalms of 
David, in uncial characters, on papyrus, in the form of a book, have 
also been found in Egypt. . 
there is no doubt from the mention of papyrus, either in 
its natural or manufactured state, by Homer, Alcwus, A®schylus, 
Herodotus, and Plato, that the Greeks were acquainted with its use at 
an early feet yet it is doubtful if it was universally employed, not- 
the spurious letter of Sarpedon, said to have been written 
from that monarch when at Troy, and sent to Lycia. It appears from 
an Athenian inscription that a sheet of papyrus, charta, in the days of 
Pericles, cost 1 drachm 2 obols, or about 1s, 1}d., which, taking the 
value of at that period as four times greater than at pre- 
sent, amounts to about 4s. 6d. ([Rhangabé ‘ Ant. Hell. I.,’ 1842, No. 
Rey. Contemp,’ 1856, p. 171.] Probably the state- 
ibstantially correct, and it was not much in use 


appear to have been anciently employed, for they 

i Proteraios papyri and 
but the trade was by 
kings of Egypt and Pergamus—Ptolemy Epiphanes 


page of the roll. The titles of works were suspended to the door-posts, 
columne, of the booksellers, librarii, who formed an important class. 
Books were not very dear: a copy of the first book of Martial’s ‘ Epi- 
grams’ sold for 5 denarii, or about 4s., in the author's lifetime. The 
Alexandrian trade in books was very great; and nothing astonished 
Hadrian more on his visit to that city than the activity of the paper 
manufacture at Alexandria, which formed one of the pf of Egyptian 
commerce, which is mentioned by Philostratus, a.p, 244; and the 
operon to the empire, Firmus, A.D. 272, boasted that he could feed 
army off the papyrus and glue of his paper manufactory. The 
Alexandrian papyrus is mentioned by St. Cyril, a.p. 409, and a Latin 
deed of sale is known of the same century, found at Phile, St. Jerome 
in this century mentions its use as universal. The use of this material 
continued to be universal in the following century, and there remains 
of this age the homilies of St. Avitus, a.p. 525; the charters of 
Ravenna, \of a.p, 552; the homilies of St. Augustine, written on papyrus 
with sheets of hment introduced; and fragments of Josephus. 
The most remarkable event of this age is the abolition of the paper 
duty by Theodoric, recorded in the pompous and flowery panegyric of 
Cassiodorus, a.p. 562. It is also mentioned in this century in the 
legend of St. Eugendus, and by Gregory of Tours, as exported from 
Alexandria. The Greek charters of Mauricius and Heraclius, a.p, 606— 
616, and the Latin of Dagobert I., a.p. 690, show its use in the east 
and west in the 7th century ; the bull of Pope John VIIL., a.v. 876, 
brings its use down to the 9th; and in Italy it continued to be used 
till the 11th or 12th, the latest known document being the bull of 
Paschal IL. in favour of the see of Ravenna, but Eustathius, = pt 
speaks of pay s as extinct in his days; and it appears to have been 
uite vapeeediod by the use of edbicenpaien; Charta Bombycina, or 
mascend, introduced by the Arabs from Asia, of which they obtained 
the knowledge in a.p. 704, according to some authorities, but no 
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mr PAPYRUS, 


Arabic paper manuseri bearing a date older than sbout a.p. 950 is 
known. Some indeed at that the so-called ry. tat these later 
centuries are really made of bark, and are a kind of cortices, 
The most of the Roman pepyri are the 1756 rolls, and 
fragments found in an excavation of Herculaneum, about a.p. 1753, in 
@ book ease in a small room in a house, utterly reduced to carbon, and 
twisted so as to retembie ram's horna, by the effects of the eruption of 
Vesuvius, They were at first believed to be mere billets of carbon, but 
letters having been observed on some, attempts were made to unrol and 
decipher them. The first attempts to unroll them were made by 
Paderni, who in 1755 incised them to the centre in two opposite 
of the cylinder so as to reveal two pages, but otherwise to spoil 
the best The first succesful attempts were made by ery es 
1758, apd since his time no improvement on his system has been 
made, the attempts of Lapira, Davy, and Sickler, being equally 
unenecessful. The process of Piaggi still practised at Naples, is to lay 
the in » convex trough on cotton supported by two uprights 
of which lower at the pleasure of the unroller; the trough is 
suspended by a band passing over it at each end, and attached 
above: the outer portion of the papyrus is slightly saturated with 
gum or glue, and the layer of writing detached with a needle, and 
as quickly as detached fixed by the back on a _ of gold-beater’s 
skin placed vertically; a third band passes in the middle between 
those of the ends, and is attached to the gold-beater’s skin which is 
drawn up with the pages attached as the operation proceeds. After a 
few pages have been unrolled, the skin is cut off and the pages handed 
to the artists who draw and engrave them, they are then passed to the 
interpreters who collate and transcribe them. The process is one 
requiring the greatest care, experience and patience, and the progress 
is necessarily slow, not more than about an inch can be unrolled in 
four or five hours, and it took four years to unroll thirty-nine pages of 
Philodemus on music, and one year and a half to perform the same 
operation for twenty-nine pages of rhetoric, When unrolled they are 
framed and glazed, and published. The work proceeds but slowly, 
owing to the interest taken in them having diminished since their 
discovery, and the contents not having had the literary importance 
that was The rolls were in the library of an epicurean, and 
consist of philosophical disquisitions, chiefly by the philosophers of 
that school; there is one treatise by Epicurus himself on Nature, 
another by Chrysippus on Providence, several by Philodemus on 
Music, Morals, and other subjects, and others by Colotes, Carniseus 
and Polystratus. The papyri with latin texts are differently prepared, 
and present still greater difficulties to unroll. Neither the dimen- 
sions nor the fabric of these correspond with the description of Pliny, 
and it may be generally remarked that the monuments and literature 
of the ancients rarely agree, The breadth of the papyri at Hercu- 
laneum is from 84 to 12} inches for that of the Greek, the Latin are 
wider ; the are quite black, and the letters only distinguishable 
in a favourable light by the greater intensity of colour, or by their 
polish. From the similarity of the letters it is evident the rolls were 
new. The space occupied by ancient libraries of these rolls appears to 
have been yyy bee ett portion of the ‘Iliad’ found at 
Elephantine, 8 feet long and 10 inches wide, it appears that a copy of 
the works of Homer would require 41 such iat In the py fee 
library, a separate room contained his works and those of his commen- 
tatorsin 1000 rolls. The libraries of the New Museum at Alexandria, 
and of the Serapeum have been estimated at from 54,000 to 700,000 
such books or rolls. At Rome the first public library was that of Asinius 
Pollio, in the time of Augustus; some private individuals 
magnificent libraries, and that of nage lara) the grammarian of 
Chieronea, who lived from the reign of Nero to that of Nerya, had 
30,000 rare books in papyri. The rooms which held these papyri were 
pes small, and when required for reading, a few were carried out 
cylindrical boxes, ciste, of bronze, standing on three legs with a 
vaulted cover, and placed on the floor beside the reader. The rolls 


stood vertical, and were taken out of the box by a strip of parchment | m 


attached. The reader fixed one end by his chin, unrolled as far as he 
required, and then held the roll with both hands, The first pages 
were called protocolla or protocols, the last eskatocolla. So important 
was the due supply of paper to the Roman scribes and public, that a 
deficiency in the reign of Tiberius gave rixe to a riot. 

The manufacture, for the sake of verifying the statements of Pliny, 
was revived in the last century. Its existence in the vicinity of Panor- 
tous at a farm called the Massa Papyreti, had been already mentioned 
Be. Pre Hugo Falcandus, at a place called Papero, aud in 

of the » near Syracuse, where it was discovered by the 
Cavalier Landolina, and a coarse stout papyrus, inferior to the ancient, 
produced from it, small quantities for curiosities being made to the 
present day. It was introduced from Egypt under the reign of one of 
or pe tyrants X.: Syracuse, 
extreme value obtained by papyri, some extraordinary manu- 
tees having fetched from 90/, to 2001, and all of them being 
ly prized class of antiquities, menaces these ancient rolls with 
destruction. The Arab » who dive into the cemeteries of 
Gizeh and Gournal, tear into “ these frail rivals of the pyramids,” 
as have been called, and for the sake of o sums 


greater 
ome ie lgnarenee of travellers, aze seoustorned to out of the 
fragments fictitious rolls of papyri. They make a core or 


body of blank ,or of the dried stem of an ancient plant found 
in the Sane rod then glue over this cylindrical mass a 
of one or more broken papyri, the writing outwards in an od 
confusion, tie the whole with a strip, and seal it with a clay seal 
the impression of a scarabsous, It is painful to think cc hanes f 
and Greek manuscripts of the highest value to aciencé literature 
have been in = Bp Pye yy in which Egyptian 

The extremely brittle condition in whi pa are — 
renders it impossible to unroll them in their actual bit beh witho 
injury, but they regain their elasticity by the application of cold or 
hot water, or exposure to damp, and still eee | carefully steaming 
them in a covered vessel; those that have much oil or bitumen require 
the application of alcohol to 
be unrolled and laid down, 


were unrolled on a gauze and glued at the edges, and gent! 
linen, but it is preferable to mount them as prints. en they are 
only endorsed in a few places, it is merely 
endorsements not mounted, and Bary over them goldbeater’s-skin or 
tracing-paper for protection. At Leyden, the papyri are fixed on tissue 
r e trans 

atican are pasted on pages of cloth; those of Paris are glazed or fixed 
on thin but compact pasteboard; those in the British Museum are 
mocnted in fanes, <.int separa pone eens ae 
The custom of rolling up papyri is objectionable, owing to the fibres 
splitting with the unrolling and injuring the ee. Facsimiles of 
real) etapaes demotic, ee tin, be ena 

m publi at various times, i e y> 

size. ee other peculiarities of these oe 

(The ee works to be consulted are, Guilardinus, Papyrus 
12mo, Madrid, 1667 ; Mabillon, De Re Diplomatica, i. c. 8, p. 88 and 
foll.; Montfaucon, Paleographia Grwca i. 2p. 13 and foll. ; Ge csloed 
le Papyrus, Mem. d'Acad. xxvi., p. 267; Jomard, Deser. de . 
iii., p. 117-118; Winckelmann, ii., Bd. 1.; Goodwin, C. W., 
£ssays, 1858, p. 226; phd of Entertaining Knowledge— 
Antiquities, ii. c. 7; De Rougé, ue Contemporaine, xxvii, p. 38 
Chabas, Revue Archeologique, 1857; De Rougé, Rev, Archeol., 185: 
Moniteur, 7 et 8 Mare, 1851; Hincks’ Cat, of Ey. Man. Trin, Coll. 
8yo, 1843; Goodwin, Graco-Egyptian work on Magic, 8yo, 1852.) 

PAR OF EXCHANGE. [Excnanae,] 

PARA (coin). [Monry.] 

PARA. A pretix sometimes used in chemistry in naming coni- 
pounds which either in properties or composition resemble the body 
to which it is attached, but differ from it in some other respects, 
Thus paracyanogen is a body of the same composition as arent 


but differs from the latter in properties. Such compounds 
generally be found under the name to which the prefix is added. 
PARABANIC ACID. [UricoAcm.] ’ ; 
PARABLE (xapafod%, “ a comparison or similitude”), is defined by 
Bishop Lowth as “ a continued narrative of a fictitious event, applie 
by way of simile to the illustration of some important truth.” 
(‘ Prelect.,’ x.) Itisa ies of fable, and differs from the apologue 
by narrating events which, though fictitious, are not impossible to have 
happened, [Fasie.] This mode of instruction is of great antiquity, 
especially among the eastern nations, In the Old Testament we have 
examples of it in the peeks of Nathan to David (2 Sam., xii. 1-9), in 
that of the woman of Tekoah (2 Sam., xiv, 1-13), and re; in the 
writings of the poe (Is., v. 1-7; Ezek., xv., xvi., xix,, xxxili., &e.), 
The parable of Jo , which is often spoken of as the most ancient 
parable in existence (Judges, ix. 7-15), is properly an apologue, In 
the diem. Temernesit paratieg Saeea. 5, oes Ata feature of our 
Saviour’s teaching. (See the gospels of Matthew, Mark, and ‘ 
Lowth lays down as the essential qualities of a parable, that the 
image must be well known and applicable to the subject, and its 
rary clear eg peas lak, must Ms elegant am oe L} 
ii ; all its parts appen: must be perspicuous pertinent; 
and the literal must never be confounded with the metaphorioal 
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give a small collection of 
curve, is ’ ; 

1. Let a point Pp move in such a way that its distance sp from a 
fixed point s is always the same as its distance PM 
from a given line ML. This point Pp describes what is called a 


e most 


2. The line xs, | to LM is the ais, or 
principal diameter ; ee ten oe eile lan dame 
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t by glue, and they are rolled up; those in the - 


r pay have 
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PARABOLIC REFLECTOR, 


PARADOX, 270 


The point § i tha fies, sid ths line um the directrix. The ordinate 
ce Sava Fs the focus is called the semi-latus-rectum, and double 


of it is the Jatus rectum. The same phrase is used for the ordinate 
drawn through the focus of an ellipse or hyperbola. 


a parabola may be con- 
ven focal distance as, and a 
5. The tangent pr? bisects angle «Ps, and sP is equal to s?. 
to at. The line sy drawn ndi to tangent 
focus always meets PT in a point of the tangent drawn 


rvs 
6. If the normal Pa be drawn perpendicular to Pt, then s P is equal 
8G, and NG is always equal to twice as, 
7. The square on PN is equal to four times the rectangle under a n 
ond as. 
8. The area ax P is two-thirds of wz, the rectangle under an and nr. 
9. Ifeq@ be drawn parallel to pt through any point v of the 
diameter PV, 2Q is bisected in v, and the square on q V is equal to four 
times the under sP and Py, 


used as the approximation to the elongated 
For the more accurate investigations whi 
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rays. The conjugate 
phenomena of radiant HEAT, 
introduced for con 
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the rate at which a moving 
@ certain centre without reference to the rate at 


ing to the balloon, It is in shape like an umbrella, and its construction 
may be understood by supposing the umbrella to be large and strong, 
to be provided with ropes or stays fastened to the extremities of the 
whalebones, and brought down to the handle, where they must be 
fixed, so as to prevent the umbrella from turning inside outwards, 
Instead of the stick, suppose a metal tube to be fixed in the centre, 
with a rope passing through it, attached by its upper extremity to the 
balloon, and by its lower end to a tub or car. This machine is a 

chute: while ascending, it will be like a closed umbrella, but it may at 
any moment be detached from the balloon by cutting the end of 
the rope which is tied to the car; the resistance of the air will then 
cause it to expand, and will at the same time retard the velocity of 


t. 
. The idea of using such a machine to break the fall from a high place 
is not new : it has been frequently experimented with; has been found 
utterly useless for any desirable purpose; and has caused the death of 
many who have attempted to descend by its means. ; 
Three formulas have been given for calculating the velocity of 
descent of a parachute. They are— 


oy o=0 
. 28.285 =v 
32°984/ a=? 


in which w is the weight in pounds avoirdupois ; d, the diameter of the 
parachute; v the number of feet fall per second. 

According to the first of these, if a parachute be 50 feet in diameter 
and weigh 529 Ibs., it will fall 11-96 feet in a second ; according to the 
second, the fall will be 13-01 feet; according to the third, 15°17 feet: 
the truth may lie between. 

In these three cases, the shock felt on landing would be nearl equal 
to that caused by a leap from heights represented by the fo! owing 


three formulas respectively :—10°5 5 5 12°4 a 16°9 3 ; being, under 


the given circumstances, something less than 2 feet 3 inches, 2 feet 
8i , and 3 feet 7 inches: a fall, therefore, of two or three thousand 
feet would almost certainly be fatal. 

PARACHUTE LIGHT is a description of light-ball invented 
fy bee) Boxer, R.A. It consists of two tin hemispheres, one of whi 
is filled with light ball composition, and has a lid soldered on to it, and 
four fuse holes made in the convex part through which the composition 
burns; and the other hemisphere contains the calico ute folded 
up—the calico parachute is attached by wires to the isphere con- 

i ition. The whole is placed in a paper-shell contain- 
to burst it, and is from a mortar, 


fore that it is a 


bei ‘ 
poant is also formed when mercury is kept in an alcoholic solution of 


PARADE is an assemblage of troops for muster, exercise, inspection, 
&c. The word also signifies the ground on which the exercise and 
drill are performed. 

PARADISE -(xapd5ecos) is a word of Persian origin, signifying a 
kind of park or pleasure-ground inclosed with walls, and well watered 
and planted, stocked with animals for the chase. (Pollux, ix. 13; 
Gellius, ii. 19.) 1t was adopted into the Greek language, and applied 
to any pleasant place. The Septuagint translators use this word for 
2 the garden of Eden, where God placed the first man upon 
his creation. (Gen. ii. 8; iii, 23.) ing the situation of this 

lace, we are told, in Gen. ii. 8-14, that it lay eastward in the land of 
Tadeo tid thst 1 was watered by uttver: which, after passing through 
the garden, divided into four streams, of which the first, Pison, com- 
passed the land of Havilah, where there was gold, bdellium (either the 
pearl or a sort of gum resin), and the onyx stone; the second, Gihon, 
compassed the land of Cush; the third was Hiddekel (the Tigris), 
which went towards the east of Assyria; the fourth was the Euphrates. 
Many attempts have been made to fix the position, but nothing satis- 
factory has been, or can be, ascertained, as it is clear the face of the 
earth, and probably the course of the streams, must have undergone 
great changes since the period of its existence. 

PARADOS is a trayerse placed in fortifications in the rear of a work, 
to cover it from reverse fire. } 

PARADOX (from mapdbotes, “ contrary to received opinion”) is a 


™m 

teem applied to a peopent position which is opposed to the general Lelief, or 
to one which at first sight to contradict some pre ascer- 
tained truth nature of s paradox and the distinction between it 


either, that the human mind, u 
— a , and may perhapa find a diticlty in connecting 
then, ove biaer a ‘istics i Be Rta cles enka ont 
understood. There is a wide difference between a ox and a con- 
i , indeed, consist of two distinct propositions, and so 
alike; for of the two parts of a contradiction, the one 
necessarily be false; of a paradox, both are often 
when proved to be true, may continue paradoxical. 
of our partial view of thi An 


sy FE 
ing should be a would be infinite, 
ly in the nature of things a 


itions, beyond which neither 
extended without implying 


falsehood of the other, and 
ing the paradox into a contradiction ; and the whole difficulty of 
the connection and agreement between such propositions 
this circumstance, that by some inattention of the mind 
are overlooked.” d 
was also used by the Greeks for a remarkable saying. 
in his work entitled ‘ Paradoxa,’ illustrates six of these para- 
from the Greek stoics, These propositions are the 
:—1, The honourable is the only good. 2. Virtue is sufficient 
3. All sins and right actions are equal. 4. Every fool 
5. The wise man alone is free, and every fool is a slave. 
wise man alone is rich. 
PARAFFIN (C. 
Reichenbach in 
of 
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purified by pressure and treatment with concentrated sulphuric acid 
and caustic soda alternately. 

Paraffin is a beautifully white translucent body, like spermaceti, and 
when manufactured into candles gives a clear smokeless light. It 
fuses at 110° Fahr., and is remarkable for its resistance to chemical 
action ; hence its name from parum afinis. 

PARAFFIN, is one of the numerous substances which chemical 
discovery has added to the list of liquid fuels for lamps; its nature 
may in some di be shown by the p ings in a chancery suit 
which took place in 1854. In 1850, Mr. Young had taken out a 
patent for “ the treatment of certain bituminous mineral substances, and 
in obtaining products therefrom.” It was Paraffin oil, obtained from 
bituminous coal. The coal was distilled at a low red heat. Ifa 
higher temperature were employed, the elements would be converted 
into gas and naphthaline; but the lowness of the heat prevented this, 
and brought over the product as an oil rich in ; and this oil, 
when purified, became useful as a fuel and a lubricator. On the other 
side, it appeared that the Hydro Carbon Gas igs ed of Manchester 
were the owners of two its, obtained by Mr. White, for inventions 

ing to the gas man’ ure. One was for obtaining a compound gas 
from the vapours of oil, fat, and tar, combined with hydrogen obtained 
by the decomposition of water; while the other was for using resin, 
tar, fat, or pit coal for the same purpose, but at a white red heat. 
The defendants sold an oil which they called Paraffin oil, and which 
the plaintiff claimed as belonging to his patent. The defendant 
that paraffin is not a new substance, it having been pro- 

duced many years ago by Reichenbach, who showed that it can be 
a from oe ee ak d The decision was in favour 
plaintiff, as having ado) a low temperature for obtainin, 
_——, on finding that a greater heat would result in the promaahon 


PARAFFIN OIL, [Pararriy.] 


PARALLACTIC ANGLE. The angle which measures the parallax |_ 


of a celestial body. aes) 

PARALLACTIC INSTRUMENT, or Ptolemy's Rules, the name 
given to an instrument invented by Ptolemy for determining the 
moon's parallax, and described by him, ‘ Almagest,’ b. v., c. 12. 

AB, BC, fig. 1, are two stout wooden rods turning on a pin or centre 
atB; BA=8C; aC isa third divided rod, also turning on a pin at a, 
and a loop or bifurcation of the rod Bc at 0; PQ,a 
plumb-line by w! AB is adjusted vertically ; EF, two sights fixed 
onc. It is evident, if a» be truly perpendicular, and any object be 
seen in the direction x ¥, that ac will be the chord of the angle a B 0, 
that is, of the zenith distance of the object. ac may be divided as a 
scale of equal parts, and the angle deduced from a table of chords, or 
eeene one o tetee AB, in which case the angle may be read 

at once.” 


* Some liberties have been taken with Ptolemy's description, and several 
omissions made. He seems to have been singularly unlucky as an observer, for 
at 60° 55° Appar, Zen, Dist. he found the moon's parallax = 1° 7’, whence the 


PARALLAX. 


a of a similar instrument may be found in 
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Fig. 2. 
E 
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between the sill and architrave of a le tee nena of 
to 
AB. EO, a stout bar turning round a pin at 0, and in any 
direction by two laths, EM, CN. On E Ca telescope is lashed (one 
sufficient for the purpose might easily be made of a tin tube 
spectacle-glasses), with one or more horizontal wires in 
focus. If the times of contact of the sun’s limbs with 
zontal wires be observed in the forenoon and again in the 


instru 
obtained for finding 


accu’ and little calculation. 
racy Bailys ( 
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and many other collections.) The determination of the error of the 
watch by equal altitudes of the same star is even more si as 
there is then no motion in declination to be allowed for, and the 
middle time by the watch of similar observations is the time when the 


star passes the meridian, or its right ascension, which is known 
the ‘ Nautical Almanac,’ or from well-known catal The observer 
must be very careful to adjust the instrument by the plumb-line 
the same position in both observations, and he must have a watch 
which will keep time correctly for the interval. 

Sometimes the word ique is used to a instrument 
known to us by the name of EquaToriaL. (‘ ie,’ 
§ 2278) says the proper word is ique, or that which follows the 

of stars; he reserves parallactique for Ptolemy's Rules, 

PARALLAX (xapdadagis), used in as eee 

variation in the position of an object ed by the excentrie 
situation of the observer with respect to a certain point of reference, 
Thus the aie of the moon, sun, planets, comets, is the difference 
pera Ne e position of any of those bodies as seen from the surface of 
earth an 


sae 
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fx 


Vis 


sun, which is for these obeervations the point of reference. All bodies 
within the solar system are in the first instance referred to the earth’s 
centre; while those beyond our system, as the fixed stars, are referred 


horizontal parallax is 1° 26’, and the distance of moon from the earth 39-8 of 
the earth’s radii, He has drawn the latter conclusion, but fortunately seems 
not. to have used it in his theory, . 


PARALLAX. 
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sun, and the change arising from excentric 
in case is called parallax. 

From the effects of parallax we derive all our knowledge of the 
and magnitude of the bodies which are visible in the 


Let a B be any line the length of which is accurately measured, and 
let the angles ca B, CBA, be observed, then the distances ca and cB 
can be computed. 

further 


geocen i 
tance, that is, that which would be seen from the centre of the earth; 
and AB =zAcC—2zBC, the moon's parallax : also 
sin parallax = ** x sin Appt. geocent. zen. dist, 
When 4 c is at right angles to 8 a, this sine = 1, and the moon is in 
horizon. This value of the is called the horizontal 
parallax ; naming this p, and any other value of the parallax p, we have 
sin p= *®, and 
BC : 
sin p = sin P x sin appt. geocent. zen. dist. 
It is evident that if yp can be measured, the distance k of the moon's 
centre from the centre of the earth can be found, for the other quan- 
tity AB or r is the radius of the earth at the place of observation, 
which is known from terrestrial measurement. Now, suppose a second 
(she tleraleemieerigh oiled -vssonmneiadg yadda 
the two observers each observe the moon upon the meridian at 
the same moment: then, if z and 7 be two observed geocentric zenith 
distances, and p and p’ the parallaxes, p=24=7, p'=34'=" and 
BC R Bc R 
LABC=z—p 
La’ Bo=27—p’, 
and adding aB a’=2z+2'—(p+p’), where ABA’ is 
the sum or difference of the geocentric latitudes of a and a’, and z and 
2, are known pena hence the value of p+p’, or acais 


process is less simple, the iple 
i found exactly 
moon enable us to reduce 


then said to be dichotomized, or cut exactly in two), 


sun, 
, Which is at the moon. 
sun from the moon can be observed 


Distance earth & sun = distance earth & moon x sec. E. 


The exact moment of dichotomy cannot be noted with much - 
"macy ; yet repeated observations would show that the sun was far more 
than the moon. The ancient astronomers seem to have esti- 
Nesiehlen oe tho acer of cheer ea tot 2 tial wulfered w gradual 
“reduction teans of observation 
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sun might with modern instruments be measured in the same way as 
that of the moon or planets above described, but not so well, as a longer 
time must elapse between the passage of the sun and that of a star 
nearly in the same parallel. Ptolemy says that Hipparchus computed 
the moon’s from the phenomena of solar eclipses; that is, he 
deduced the value of the moon’s parallax from the phenomena of solar 
eclipses on two suppositions of the sun’s parallax : namely, that it was 
= 0; and, again, that it was a definite small quantity. As the circum- 
stances of a solar eclipse vary from the effects of parallax, it is clear 
that in this way Hipparchus would ft something like equations of 
condition involving the parallaxes of the sun and of the moon, which 
could be solved as soon as, by the problem of Aristarchus or by any 
other method, he could determine the relation between these two 
quantities. 

We have thus shown that an approximate knowledge of the distances 
of the moon, sun, and planets, in terms of the magnitude of the earth, 
requires nothing more than observation and the solution of a triangle 
one side of which and the two including angles are known. The magni- 
tudes of these bodies can be immediately calculated from their apparent 
diameters and true distance ; so that up to this point there is no room 
for a: if it be granted that the angles of a triangle equal two 

ight angles. 
here is a method of ascertaining the parallax by one observer. Let 
Mars in opposition be the object, and compare it in right ascension 
with a neighbouring star in the same parallel on the meridian, and also 
several hours before and again after his transit. The parallax, being 
wholly in a vertical circle, will not affect the right ascension in the 
meridian : hence the meridian comparison will give the true difference 
of right ascension between the planet and star. The other observations 
(after correcting the place of Mars by his hourly motion, which is 
known either from the tables or from observations on ing and 
succeeding days) present right ascensions of the planet affected by 
saan In Gliress it ways, and from these effects it is easy to compute 
the actual value of the horizontal , and consequently the 
distance of the planet in terms of the earth's radius at the place. This 
method has recently been ee by the Astronomer-Royal, as well 
for determining the of the star from observations 
during the oppositions of 1862 and 1864. 

Kepler’s discoveries *—that the planets move in ellipses round the 
sun in the focus ; that the area swept by each radius vector in a given 
time is a constant quantity for the same ara, and lastly, that the 
squares of the periodic times are as the cubes of the mean distance— 
have supplied means for a much more accurate determination of the 
sun’s parallax. Assuming these laws, the forms of the orbits of the 
earth and planets, and their relative distances, can be determined from 
observation : hence, if the parallax of any one planet can be found, the 

es of the sun and of all the other planets can be computed. 
bservations of Mars, for instance, at his opposition, made at the Cape 
of Good Hope and at Greenwich, will afford a very tolerable value of 
his parallax, and hence of his distance. Again, as the proportion 
between the distances of Mars and the earth from the sun at any time 
is known from the form of their orbits and their periodic times, and 
the angle between the sun and Mars at the éarth can be observed, the 
orig theres the sun, earth, and Mars can be completely solved, 
and the distance of the sun and his parallax be computed. 
These observations can be repeated at every opposition of Mars; and 
if Mars be compared by the micrometer with stars near the same 
parallel, there is scarcely a limit to the possible accuracy of the 
observations. 

The observation however by which the of the sun is 
determined with the greatest certainty, is that of the passage of Venus 
over the sun’s disc, commonly called the transit of Venus, [TRansit 
or Venvs.] 


In the figure let ss be the sun, ke the earth, and vy and y’ two 
positions of Venus, which is supposed to be moving in the direction 
vv’. To make the figure simple, we su the earth to be at rest, 
and that y v’ represents the excess of angular motion of Venus 
above that of the earth. A spectator at E will see the commencement 
of the transit when Venus is at v, but a 5 r at ¢ will only 
begin to see it when Venus is at y’. The time which must elapse 


* Though theze discoveries are due to Kepler, the satisfactory proof of their 
truth was given by Newton, 
T 


between the 


‘s horizontal parallax ; hence, since the time 
ieee is known from observation and from the 


lar motions of Venus and 


, and the hourly 
@ tables, and consequently 


earth round the sun are known from 


be carried to ¢, where he would see the egress as late as possible, while 
of the late ingress at ¢ is in like manner carried to &, 
he sees the earliest egress." In the first case the time of the 
transit is increased as much as possible by the effect of parallax, and in 
the latter case it is equally diminished. Now suppose the parallax of 
the sun to have a certain value, the parallax of Venus and the effect of 
these parallaxes in i ing or diminishing the duration of the transit 
for any specified places of o ation can be computed. Hence when 
tho durations are really observed, the differences between the observed 
duration and that which would have been observed if the spectator had 
been placed at the centre of the earth will fix the actual amount of the 
The especial excellence of this method consists in the 
nicetyt with which a icular phenomenon can be observed, namely, 
the streak of light which is seen after the interior contact at’ 
ingress and the last streak before the interior contact at . Two 
points on the earth are chosen where the beginning‘and end are both 
visible, in one of which the duration is shortened as much as possible, 
while it is increased in the other. Every observation of either i 
or egress can in fact be used for determining the parallax, provided the 
longitude of the place of observation and the time be sufficiently well 
known; but where both the ingress and egress are observed, the 
duration alone requires care. Transits of Venus were observed in 1761 
and 1769, and the parallax of the sun deduced by various geometers. 
( , ‘ Mémoires de Berlin,’ 1766; Encke,‘ Der Venus Durch- 
gang,’ Gotha, 1824.) The next transits will take place in 1874 
and 1882. 
In the preceding part of this article the methods of determining the 
, and consequently the distances of the bodies composing our 
system, have been desctibed, and we will now point out the way in 
which this knowledge is applied. Every observation of the sun, moon, 
or planets is affected by parallax and must be corrected for this pre- 
vious to further calculation, All celestial bodies are apparently 
elevated by the refraction of the atmosphere, and those of our system 
are depressed by the effect of parallax. In nautical works there are 
tables for reducing the observed altitude of any heavenly body to its 
true altitude, namely, to that which it would have if there were no 
ere and the spectator were at the earth's centre. In most of 


the problems from which the longitude is determined astronomically, | be 


in solar eclipses, occultations, and lunar distances the great difficulty 
and trouble is in computing the effect produced by the moon's parallax. 
Astronomers have invented convenient formule for this purpose, 
according to the planes to which the bodies are referred. Thus in 
working out an occultation, the moon may be referred to the plane 
of the horizon, when the effects of parallax in altitude, and, if great 
accuracy be required, in azimuth, must be computed; or again, to the 
equinoctial, when pd ire in right ascension and declination is to 
be calculated ; or y, to the ecliptic, when the parallaxes in longi- 
tude and latitude must be found. The rules for these computations 
are given in treatises “4 rn 
© mean equatorial horizontal parallax of the sun, according to 
Encke, = 8°5776”. Its true value for every ten days is given in the 
* Naut. Alman,’ at the end of the ephemeris of the sun and moon. 
The equatorial horizontal of the moon for mean noon and 
t is at page III. of each month, and the parallaxes of the 
planets are in the last column of the planetary meridian ephemeris. 
One effect of parallax is, that the moon appears under a larger angle 
when near the zenith than when near the horizon. This is contrary 
to common opinion, but may be very easily proved experimentally, by 
any one who can handle a sextant with ordinary care. When the 
a 2 ag a the ory diameter may be augmented from 
é ere is a table for this augmentation of the moon's 
gg eennye = — nautical works, = 
Constant of Parallax (la constante de la parallaxe) is the le 
under which the earth's radius would be saa at a centre of the 
moon when she is at her mean distance. The radius chosen by La 
same ee which belongs to a latitude of which the square of the 
= 
* The explanation is only intended to exhibi 
vey 7 . y ; it the principle on which this 
+ This observation seems not to have been quite as definite as was expected ; 
& little confusion was remarked at the point of interior contact before the 
formation of the thread of light, a sort of black drop (gutta nigra). Mr. Baily 
saw several black threads connecting the edges of the sun and moon during the 
formation and bresking up of the annulus in the eclipse of May 15, 1836 (‘ Mem, 
Ast, Soc.,’ vol. x. p. 1), which seems to be a phenomenon of the same kind, 


stem 
change in the positions of the fixed stars. 


instruments, in the art of observing, or in the science of computation, — 


seemed to increase the distance of the sun, and consequently the orbit 
of the earth, and still no sidereal could be de Hence, 
until the discoveries of Newton brought forward physical ar 4 
of which, however, the conclusiveness is not immedia‘ i the 
Copernican hypothesis was embraced on the grounds of “a 
and simplicity rather than on demonstration. Opponents 
always ask for the experimentum crucis, the effects of the 
motion in the apparent displacement of the fixed stars, and this could 
not be supplied. . 
Many attempts were, however, made, Hooke erected a zenith sector _ 
at his chambers in Gresham College, and made some incomplete obser- 


ae 


vations in which he fancied he could trace the effects of parallax, 


Flamsteed found variations in the north polar distances of fixed sta 
which he attributed to parallax, although, as was shown by Cassini and 
Roemer, this would have produced results with a totally different law. 
Roemer himself, after many efforts to deduce from observa- — 


tions in declination, renounced the attempt, on account, as he says, of a 


“a certain variation in the declinations of stars which can neither be — 
attributed to refractions nor parallaxes,” and pursued his investigation — 


by observations in right ascension, in which it seems he believed him- __ 


self to be successful, At length er oes the research with 
mutation, fully explained th Peer hich had perplexed his pre- 
nutation, explai e omena whi re. 
decessors. This pate that Roemer, who had discovered the graded : 
transmission and finite velocity of light, should have been perplexed 
with the n results of thi er. property in pate See aes 
that Bradley, while pursuing the lem of parallax, which had been — 
originally interesting as a proof i ; 
have hit u phenomena which sai ily proved the earth’s 
motion, and so confirmed the Copernican hypothesis evidence - 
different from what he sought, Bradley's observations an 
that the effect of parallax m any of the stars observed by him . 
not amount to 2" and probably was not 1", ae 
The nature of the ed Red same Bregtr gst -. which the 


change of ition in the earth wo pp. be seen from the 
aboring sects Let s be the place of the sun, =, eee 
that of the earth, and s that of a fixed star. Then ashy 


the star is seen from the earth in the direction ns, 
and from the sun in the direction ss; the difference 
in these two iggy pine ee 88, that ae \ 
e of 88,38’, wn parall 
ore “ sit tas chincveios made from the earth 
referred, as observations of this kind are =r 24 
supposed to be, to the sun, the true place of the 
star is at s, while the place which is assigned to it 
observation is s’. Kt the end of half a year 
place of the earth will be at 2’, and the 
in the direction r’s, Hence it is 


describe an orbit round its true place in a 
parallel to the ecliptic, similar and equal to ¥ 7 
soe har nat cone ae 
ways in a e passin 1 , sun, 
poral ie always in 8 Eo Pont tus oot, ach tie A 
subtend at the earth, . When this is clearly conceived, 
De seeed St ce lipss, which $8 suit fo Sie Seen 
be seen obliquely from the earth, and consequently be proj into 
another ellipse with altered proportions. The same rve 
for an explanation of aberration, except that aberration is in a Laer 
defined bi earth’s motion, w! 
angles to the line joining the 
that the 


and aberration are si 
effect of parallax is at t angles to the effect of aberration. 
affords a convenient mode of computing the coefficient of parallax 


when that of aberration is known.* 
star 8 ; I 


of i 
the plane is inclined to a anywhere except in the of 
rig) earnest ae 


* This similarity between aberration and parallax is not rigorous, but nearly 
so. It would be strictly true if the earth moved uniformly in a circle, There 
are convenient tables for computing aberration for a given constant of aberration. 
Calculate the aberration by these tables for ©) + 90°, © being the sun’s longi- 
tude at the time, divide by the seconds of he conse? ales on 
have the coefficient of parallax, the parallax iz =1", 
times when the in right ascension or aallocuaps athe. rontent 
possible will be when the effect of aberration in those directions is 0, and wice 


versd, 


discoveries of aberrationand 


q 


the earth's change of place, should 
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centre. The nearer the star s is to the ecliptic, the more excentric this 

ellipse will be,* but in all cases there is a diameter of the earth’s 

orbit, namely, that which is icular to the line joining ss, 
which is seen in its true proportions without foreshortening. 

Since Roemer and , many astronomers have sought for 
parallax by observation in right ascension and declination. Bessel 
could find no evidence of such an effect in Bradley's transit or zenith 
distance observations. Piazzi, from meridian zenith - observations, 
concluded that Sirius had a parallax of 4" and Procyon one of 5"*7 ; 
Calandrelli found a parallax of 4"4 in a Lyre. But the most per- 
severing and accurate observations for deducing the value of 
from meridian observations were ited by Dr. Brinkley at Dublin 
with an 8-foot circle by Ramsden, and by Pond at Greenwich with 
the 6-foot mural-circle of Troughton. Dr. Brinkley conceived that 
he had established without doubt a sensible parallax in a Lyre, a 
Cygni, and a Aquilx, while Pond maintained that no sensible 
was shown in any of those stars, from observations in declination and 
in right ascension. He further corroborated this result by comparing 
two stars, a Cygni and 8 Aurigie, which have nearly the same declina- 
tion and a right ascension, with a fixed tube. This controversy 
continued several years, and though there can be no doubt now 
that Dr. Brinkley was mistaken, and that Pond was right in his con- 
_ ¢lusions, there is a good deal of interest attached to the discussion. 

Dr. Bri 's last memoir is in the ‘ Transactions of the Royal Irish 

Academy,’ vol. xiv. Mr. Pond’s paper on the parallax of a Lyre will 
be found in the ‘ Phil. Trans.,’ 1823, part i., p. 53. ; 

Sir William Herschel first pointed out the mode of detecting 
which affords a probability of success, namely, that which 
upon the measurement of double stars, In his paper, ‘ Phil. 

_ Trans.’ 1782, part i. p. 82, he showed that if the stars which compose 

a double star be at different distances from the earth, which was at 
_ that time supposed to be the chief cause of differences in magnitude, 

they must be differently affected by parallax, and therefore that their 
apparent distance from each other will be altered by a change of 
position in the spectator. Now as the apparent distance of two 

- ing stars can be measured with great accuracy,t the problem 

of parallax is thus reduced to that of finding a double star in which a 

variation of distance is observable, and following the law which the 

earth’s change of place requires. It was in this inquiry that Sir 

William Herschel discovered that very many double stars have a 
_ relative motion both in distance and angular position, which proves 
them to be a connected system, and that unexpected result, which he 
with all his ardour and genius, seems to have led him from 

tion of red into cd pee and original researches, 
erschel (‘ Phil. Trans.,’ 1826, part iii., p. 266,) extended his 
discovery of showing that the 
variation produced by parallax in the angle of position of two stars is 


elllipses 
1 apa will be equal and parallel to the line joining their true positions. 
it 


, Suppose it ten times farther off, then the a nt ellipses will 

to be similar, and similarly described, only the dimensions 

Of that described by the more distant star will be 1-10th of that 
described by the nearer star, which comes to the same thing as supposin 

more t star to be fixed bill the tiaswe slur to dentxtbs round 

ue place an ellipse of 9-10ths the actual dimensions. If with Sir 


recommended by 

which the line joining the two stars is perpendicular to the ecliptic. 
to Age these conditions are not rigorous, 

tolerably near 


= 
= 


y. 
nearly as accurately, and even more easily, than angles of position ; and 
further, that my toon which mf yet Teen acnutxncted may be 

mounted equatorially carried by clock-work. Most of the close 


* The semi-axis major is the earth’s radius vector, and the semi-axis minor 
is the earth’s radius vector x sin of *'s latitude. 
+ It is perbaps more easy to determine the distance of a double star to 0”1 
_ than tofix an absolute place to 10. ‘ 
a 


double stars are probably connected, and are therefore unfit for the 
detection of ‘ 

In the last-named property, that of measuring considerable angles, 
the heliometer is unrivalled, and thus we see its especial use in the 
researches connected with parallax. It is almost hopeless to attack the 
problem by any other means at present known; and the divided eye- 
piece, which is found very useful for small measures of distance, is, 
like the wire micrometer, limited to this object. 

- For his researches on parallax, Bessel selected the double star 61 
Cygni, which is a double star having a large proper motion. This 
property leads us naturally to guess that it is a comparatively near 
star, as its actual velocity would otherwise be enormously large. Two 
stars a and 6 were chosen, } in the direction joining the component 
stars of 61 Cygni, and a at right angles to this direction. The obser- 
vations of b are made by bringing it into the middle of the two stars, 
those of a by placing it in the same line with the two stars. As the 
two stars of 61 Cygni are nearly of the same brightness, the observation 
is exceedingly accurate. These measurements were continued for 
fourteen months with very little interruption. The stars a and } 
are so far removed from 61 Cygni as to render any connection highly 
improbable. Variations were found in these distances, which, being 
compared with the effect which parallax would produce, are exactly - 
accounted for ; therefore this variation is produced by parallax, for it 
can be shown that any other known cause of disturbante has been got 
rid of by the skill of the observer, The result is that the parallax of 
61 Cygni is 0"°314; whence the distance of 61 Cygni is 658,000 times 
the distance of the earth from the sun, and light from the star is 10} 
years in reaching us, 

This result has received a most satisfactory confirmation from the 
researches of Professor Peters, and those of the late Mr. Johnson, 
director of the Radcliffe Observatory, Oxford, The value deduced by 
the former of these astronomers, namely, 0"'349, was founded on 
observations made by himself with a vertical circle at the Imperial 
Observatory of Pulkowa. In 1852-3 Mr. Johnson measured the dis- 
tance of the star from two other small stars in its vicinity with the 
Oxford heliometer, and obtained 0"*384 for the value of its parallax, 

The parallax of a Lyre, was determined by M. Struve, in the year 
1835. The method employed by him consisted in measuring with a wire 
micrometer the distance of the star from another bright star in its 
vicinity. In this way he found the parallax of a Lyre to be 0"-261. 
The parallax of this star has also been investigated by Professor Peters, 
M. Otto Struve, and Mr. Johnson. M. Otto Struve, by combining his 
own value of the parallax of the star with the values obtained by his 
father and Professor Peters, obtained 0"*1549 for the definitive result. 
Mr. Johnson obtained very imperfect evidence in favour of a sensible 
parallax of the star. 

The late Professor Henderson, of Edinburgh, determined the parallax 
of the bright star a Centauri, from observations made by himself with 
the m circle at the Cape of Good Hope in the years 1832-3. In 
this case, the resulting parallax was large, amounting to 1""16. Mr. 
Maclear, from observations made at the Cape in the years 1839-40, 
found the parallax of the same star to be 0"'9128; and from subse- 
quent observations extending down to 1848, he deduced 0"°9187 as 
the most probable value of the parallax. The parallaxes of several 
other stars have been investigated in recent times, but no trust- 
worthy results have yet been arrived at. 

PARALLAX, in practical optics, is the longitudinal misplacement 
of the wires in a telescope or microscope. If the wires are not at a 
proper distance from the object-glass, the image of the object is 
not seen distinctly when the wires are so seen. On giving a little 
motion to the eye, the object will seem to move upon the wires. If it 
move in the direction of the eye, the cell carrying the wires must be 
pushed in, and vice versé. There are means for this adjustment in all 
instruments which require it, and it is a point to which the attention 
of observers should be very carefully directed, 

PARALLEL. | oe 

PARALLEL PRESSURES. [Pressure.] 

“PARALLELOGRAM (napaddAnad-ypauua, parallel-drawn figure) is 
the mathematical term for a four-sided figure of which the opposite 
sides are parallel. Such a figure may be obtained from any four-sided 
figure’ by bisecting the four sides and joining the adjacent bisecting 
points. When all the angles of a parallelogram are equal, they are 
therefore right angles, and the figure is called a Reorancte. When 
the sides are also equal, the figure is a Square: matters of more 
historical interest are connected with either of these terms than 
with the generic term parallelogram. Referring therefore to those 
articles, we shall here give the principal properties of parallelograms 
in general, 

ye 3 B 


c Q- 4 D 
opposite sides are equal, as ac and BD. , 
2. The opposite angles are equal, as AcD and aBn, and adjacen 


1. The 


20 PARALLELOPIPED. 


PARALLELS, 


angles (as those at A and ) are together equal to two right angles, or 
ate expplenents of een et 
3. diagonals (4p and BC) bisect one another, 

4. The sum of the squares on the four sides is equal to the sum of 
the squares on the di 

5. area of a l depends only on the side (as cp) and 
the perpendicular distance (rQ) between that and the opposite side ; 80 
that on equal bases and between the same parallels are 


“". If the point (5) be taken on a diagonal (cn) and made the vertex 
of a of parallelograms (A153 and p452) lying in the equal tri- 
halves of the parallelogram, these anatidagenens will be equal 
to one another in area. k 
PARALLELOPIPED (wapadAna-exlxedov, parallel-plane solid) 
more correctly written porte is the name given to a solid 
contained by six parallelograms, which are equal and parallel, two and 
two. It is in fact a quadrangular prism, 


c 
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When all the parallelograms are rectangles, we have one of the 

to which our eyes are most accustomed, as in the case of a die, 

x,a plank, a room, &c. &. Persons not acquainted with mathe- 

would hardly believe that English mathematicians seldom 

this most simple and elementary of all solids in less than ten 
, a8 follows :— 


rect-an-gul-ar par-all-el-o-pi-ped. 


A more simple term might easily be obtained, and one perfectly con- 
sistent with analogy, namely right solid, Thus a right line might be 
conceived as generated by the most simple motion of a point; a right 
surface (or rectangle) by the most simple motion of a right line; anda 
right solid (or rec’ parallelopiped) by the most simple motion 
of a right surface. We shall consider the properties of a right solid 
in the article RecTancLe. 

When the adjacent es of a right solid are squares, the solid 
is a Cups, for which fortunately there is a shorter term than equi- 
lateral rectangular parallelopiped. 

The number of cubic cnr a parallelopiped is found by multiply- 
ing the number of square units in either base by the number of linear 
units in the perpendicular distance between that base and the opposite 
one. The diagonals AG, BH, CE, DF, meet in the same point, which 
bisects them all, and the sum of their squares is equal to the sum 
of the squares of all the twelve sides of the solid. 

PARALLELS (mapdaanda, by the side of each other), the name 
given by. the Greek geometers to lines in the same plane having that 
relation of situation of which it is one of the most obvious pro- 
perties that such lines never meet, however far they may be produced 


or 
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lengthened. 
If we examine the properties of lines experimentally, it will be easy 
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to vee ourselves of the existence of such pairs as AB, CD, which 
neither diverge nor converge, and to which common perpendiculars, such 
«sand FQ, all of the same length, can be drawn through any point 

Moreover ——— RS Band RTD made by the same line 
with both, will be found to be the same. If then we take the notion 


y P 
relations of direction only, without affecting the truth of that proposi- 


, a8 every beginner knows, depends upon a small number 
of seit ovideas truths, or rather of propositions the truth of which 


(with one exception) ia 80 soon and so easily perceived, that no one 

doubts of them when stated with ordinary attention to clearness of 
The ex m alluded to appears for the first time in 

and has been occasion of a controversy which has lasted 

present. 

that the definition of parallel lines is 

describes what they are not, not what they are: 


poe 


lines 


which meet, or which will meet if produced, be 


parallels are non-intersectors. Those who would found geometry 


called intersectors, 


definitions entirely, may think that the difficulty of bree 
“ reat fewks bale to 


—— arises from insufficient definition : but ohar 
deducible from real and positive conceptions no 
tary about them, must suspect that, in this purely Negative detinition 
of parallels, we ayn a sufficiently deseri — very obvious 
relation of position which distinguishes parallelism from convergence, 
eh sass short the lines we i to ourselves, or however little 
“——— swe think of what will take 
proceeding upon axioms 


admission of which is not con- 


if they are produced. Euclid, 


sidered to be a question connected with the present difficulty, establishes _ : 


the following proposition :—If the two lines s 8 and T p 


pb yorditie inp bst 8T D equal, or BS TandsTD 


intersectors, and Euclid, being unable to prove it, assumes it 
That is to say, he requires it to be granted that if ps tT ands Tp 
together less than two Pa gia 8B and 7 p will meet, if 

and on that side on which they make with s 7 the angles less 
right angles, The last clause is not a necessary part of 

since it can be shown, independently of the present theory, 
lines which meet must make es together Jess than two 
angles with any line which cuts them internally on the side 


| meeting. j 


Euclid obviously puts the whole difficulty into an 
which, though the most direct course, is not that which is 
lated to give the highest degree of evidence to geometrical truths. 
it isa more obvious proposition that two lines which intersect 
another cannot both be parallel to a third line, and this being gran‘ 
Euclid’s axiom readily follows. If it should be Ra piers that this 
merely Euclid’s axiom in another form, it is replied that the form is 
more easy one, and therefore preferable ; just as it would be 
to assume “ Every a is B and every Bis 4,” than the identical but more 
complicated proposition “ Every a is B, and everything which is not a 
is not B.” i 

It is known then that the difficulty is entirely removed if we 
that “two lines which intersect are not both parallel to any third 
or, which is the same thing, that ‘through a 
than one line can be drawn parallel to a given 
Euclid being thus improved so far as it is capable 


. 
of 
of being done a 


ce ee 


mere difference of statement, it remains to ask, 1 eS ee 
tion can be dispensed with altogether, and a direct f of EB 's 
axiom, or something equivalent, to it, given? 2. If the preceding 


question be answered in the negative, can any more simple assumption 
be made the foundation of the theory ? 

The attempts to answer one or the other question in the affirmative 
have been very numerous, and have (without any exception but one in 
which new axioms of another sort Are introd ) tacitly contained the 
defect which their authors were desirous of avoiding. The author of 
‘Geometry without Axioms’ (General Perronet Thompson) has collected 
and commented on thirty instances, of which we here make a brief 
abstract, adding one or two more. 

1. The axiom of Euclid in question. 2. Ptolemy; his proof 
assumes the symmetricality of parallel lines on one side and the other 
of any line which cuts both. 3, Proclus assumes that intersectors 
diverge infinitely from the point of intersection, and that parallels do 
not. 4, Clavius assumes that a line which is everywhere equidistant 
from a straight line, is itself straight. 5 and 6. demonstrations 
of Dr. Thomas Oliver (1604) assume Clavius’s axiom. 7. Wolf 
Boscovich, T. Simpson (in the first edition of his Elements), and 
Bonnycastle, define parallel lines as those which always preserve the 
same distance, which is Clavius’s axiom in the disguise of a definition, 
8, D'Alembert would define parallels as lines one of which has two 
points equidistant from the other, but acknowledged that he could not 
complete the proof of the axiom of Clavius, 9. T, Simpson (Ele- 
ments, 2nd edition) proposed to assume that two lines, one of which 
has two points unequally distant from the other, must meet. 10. 
prnal igre oe ous ths nace we ight line cannot first 
approach to and then recede from another, without cutting it. 11, 
Varignon, Bezout, &c., would define parallels as lines which make the 
same angle with a third line; if a third line mean some one third line, 
the difficulty remains just as before; if any third line, the difficulty is 
tacitly removed by an assumption. 12. Ludlam, Playfair, 
recommend the axiom which we have also recommended, namely, 
that two intersecting straight lines cannot be both 
toathird. 13, Leslie to attain the same axiom in a sort 
of ex ental manner, by making a line revolve about a point, 
14. Playfair (in his ee pone assume that a straight line 
which turns complete , and thus regains its first position, must 
turn through four + angles, whether it constantly revolves about 
one point, or whether the pivot of revolution changes. 15 and 16, 
Franceschini (1787) supers to assume that the jections of a 
straight line on a line ing an acute angle with it, without 
limit with the projected line. 17. Some have to define 
parallels as “ lines having the same direction,” 
viously contained in the conception of direction, that two 


it to be ob- — 
similar 
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directions make the same angle with any other direction. 18. Mr. 

(1818 to assume that if four equal straight lines, each 
aright angles fo the ing, do not meet and enclose a space, a 
fifth such would do so. 19. Dr. Creswell proposes to assume that 


through any point within an angle less than two right angles, a straight 
ight lines which 


same straight line, its vertex describes a 
described by either extremity of the base. 21. M. Legendre (in 
earlier editions of his Elements) makes a-direct appeal to the 
senses. 22. In the seventh edition he assumes (as in instance 15) that 

itude increases without limit, where perpetual increase is 
that is demonstrable. 23. In the twelfth edition he fairly brings the 
disputed proposition to rest upon the axiom, that if two angles of a 
triangle diminish without limit, the third (whatever the base may be) 
approaches without limit to two right angles, a ition not admis- 
sible when, as in M. Legendre’s final construction, the base at the same 
time increases without limit. 24. In a note to the same edition, he 
demands as an axiom that no straight line can be entirely included 


an assumption as difficult as in (20) be made : and 30, Professor Young 
makes a modification of the preceding, which does not remove the 


pair of straight lines will not * always meet. 
same whose erudition on this subject would alone 

the subject, in Puce Sates tee wenn 
j whi to uce the ies of the 
equlangolar spiral, and to iake them the foundation of a prot of 
i 8 axiom. It assumes the doctrine of limits. and the theorem 
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* In the edition of 1833, this itly made, 
the ‘3 of A assumption was explici A writer in 


to the enuncistions of the leading propositions of the proof. This certainly 


_ Temoves the difficulty from the propositions themselves, but throws it upon 


consequences; and the final result only remains proved, provided those 
lways meet : Tha inthe proposition that they do not always meet, 


triangles a cB, AcD, have a common angle at A, and a right angle in 
each: consequently their third angles are equal, or ACD=ABC. 
Similarly pcB=caB; whence the angles at a and B are together equal 
to aright angle. And if the two acute angles of a right angled triangle 
be equal to one right angle, it is readily shown that all the three angles 
of any triangle are equal to two right angles. 

It is not our intention to go fully into the objections which have 
been made to this proof, nor into Legendre’s answers; all which may 
be found in the notes to Sir David Brewster's translation of Legendre. 
Tt has the disadvantage of being founded upon a science which requires 
more and harder axioms than geometry itself, and of which the par- 
ticular process employed, namely, inversion of a function, is in many 


all | cases full of unexplained difficulties ; while it has the advantage of not 


appealing to any new notions of space. As an illustration of the con- 
nection between algebra and geometry, it must always be valuable : 
but we suppose no one would think of making it the foundation of 
geometry. Some objectors imagined that Legendre would infer that 
a base c, with two adjacent angles together less than two right angles, 
must be the base of a triangle; or that because the formula applies 
wherever there is a triangle, that there must be a triangle wherever 
the formula applies. If this were the case, undoubtedly they were 
right in saying that Legendre did in fact assume Euclid’s axiom: but 
if, as we apprehend, he would have applied the proposition thus proved 
of existing triangles, to the proof of Euclid's axiom, he should certainly 
have stated his intention more distinctly in his reply. It seems to us 
that he took it as admitted on all sides how to deduce Euclid’s axiom, 
while his opponents imagined that he considered himself as having 
proved that axiom. 

It is of much importance, in connection with Legendre’s view, to 
remember the point mentioned at the end of ANGLE, namely, that 
angle, of all magnitudes, is the only one of which number is a function, 

the converse. 

The proof of M. Bertrand is as follows :—Let it be granted that two 
spaces, whether finite or infinite, are equal,* when one can be placed 
Pe the other so that any point whatsoever of either lies upon a point 
of the other: that is, let it be legitimate to say, of the word equal as 
thus used, that spaces which are equal to the same space are equal to 
one another. Granting this, it is easily shown—1, that the infinite 
pane see ee ee emel; 2, Oe oh Gee the infinite 
space contai e greater is ter than the infinite space con- 
tained in the less, nc 

Let there be two lines, oF, aa, making with 0 internal angles 
FOA,GA0, equal to two right angles. Then or and 4G are parallel. 


F G ie K L 


0 A B Cc b E 


Take aB, BC, cD, &., each equal to 0A, and make the angles HBO, 
KOD, LDE, &c., all equal to FOA or GAB. Let all lines with arrow- 
heads be produced without limit in the direction to which the arrow- 
head points. Then if 0A be placed on aB, the lines or and a will 
in their new positions coincide with a and BH, or the infinite 

FOAG is equal to the infinite space GABH: and similarly HBCK, 
kCDL, &c., are all equal to one another and to roac. But it is 
obvious that no number of these spaces, however great, will fill up the 
infinite space of the angle ror. Now let a line 01 be drawn in such 
a manner that 104 and Go are together less than two right angles; 
whence 0 1 falls nearer to o & than doesor. Take ro 2 double of F 01, 
¥ 0 3, treble of Fo 1 and so on: whence, since of two quantities which 
bear a ratio, the less may be multiplied so as to exceed the greater, 
some multiple of ro 1 must be greater than Fox, whence some 
taultiple of the infinite space F 0 1 is greater than the infinite space 
FOX. But no multiple of Fo AG will be so great as FOR; whence the 
infinite space Fo 1 must exceed the infinite space FoAG. Therefore 
01 produced must cut ac; for if not, the space rol would be 
entirely contained in r04G, and the former could not exceed the 


We have not noticed the numerous attempts at the solution of the 
difficulty which proceed by tacit assumption or illogical process, under 


* The author of ‘Geometry without Axioms’ cites Plato for the axiom that 
equality is only to be predicated of finite magnitudes, But withou tlooking at 
the authority of Plato, or any one else, it is for the reader now to ask himself 
whether he can, by comparing the infinite spaces contained in equal and 
unequal angles, obtain a distinct conception of equality, of greater, and of less: 
if so, the proof of M. Bertrand must be admitted by him; if not, no one has a 
right to di d his acquiescence. We are inclined to think that it is a proof 
to some, but not to others; to us it certainly ix a proof. But we do not contend 
for the admission of iderati pecting infinity into el ye y: 
we should hold such a plan altogether opposed to every principle of sound 
teaching. 
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pretence of voiding the axiom of Euclid, without substitution of 
any other, We ahall conclude this article with an account of a result 


. It is impossible that the sum of the angles of a triangle can in any 
exceed two t angles, : 

if a ee one triangle which has angles together equal to 
ight angles, the same must be true of all triangles, 

Tae of a triangle be not equal to two right angles, then 
alone may be made to determine a line, 


straight 
f it be possible, let there be a triangle Bac having its angles 
er greater than two right angles, In ac produced take cE, FG, 
G1, &e. each equal to 4 ¢, and make e angles D OR, PEG, &o, each equal 
to BAC, and let cp, EF, &c."be each equal toaB, Join BD, DF, 
B D ¥ 34 K 


&e, 


/ 


l 


A 


which are not known to be in the same straight line, though they are 
so. Then the triangles DcE, FG, &c, are severally equal in all 
respects toBac, And because the angles at a, B, ©, are er 
(by hyp.) greater than two right angles, and two of them are equal to 
two of the angles at o, it follows that the angle a BO is greater than 
noD, whence AB and BC being severally equal to Dc and cB, it follows 
that ac is greater than BD. Similarly cx is greater than DF, &., 
whence a I exceeds BDF HK by as many times the excess of Ac over 
BD as 4c is contained in at. Now however small this excess may be, 
it may be multiplied until the multiple exceeds twice AB, or AB and 
K 1 together. t is, at, one side of a figure, may be made 

than AB, BD,DPF....K1, the sum of all the other sides; which is 
absurd. Hence, it is not true that the angles of any triangle are 


together than two right angles. 


9 
~ 


c E 


Let there be any one triangle aBc in which the sum of all the 
A 


angles is two right angles. Make the angle Bc D=aBO, and CBD= 
AcB, whence the triangle Bpc is in all equal to ABO, 


Produce aB and ac each to double of its lent ted join E, D, and } infini! 


, and CBD 


low 4 other given triangle, a triangle can be found 
having the sum of its angles equal to two right 


ext, any triangle a uw which has the angle a, must have the sum 

of all its angles also equal to two rightangles, Continue the preceding 
process until the triangle a w is completely inclosed, say in aE F, an 

join &, x. Then all the angles of the three triangles A MN, MNE, NEF, 

up the angles at a, £, P (two right angles), those at a (two right 

angles), and those at x (two right angles); six right angles in all. 

ly each set of angles, in each triangle, must be equal to two 

angles; for all three sete making up six right angles, no one set 

fall of two right angles, without another set exceeding it, 

has been shown to be impossible. 


on the preceding assumption (namely, that there is one such 
ase ry u i 


j 
! 


ite 
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4 BC be the one triangle, as before, and let Pq be any 
equiangular with a 8; one of its angles must be less than 
angles of anc; for if not, the sum of the angles p, 9, x 
than that of a, B, 0, or greater than two right angles, 

P is than A,and make QPz equal to BAC, con- 
process of doubling the sides, a triangle 
since PY X has an angle (at ¥) common 
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the sum of its angles equal to two right’ 


of Pv xX are together equal to two right angles, 
an angle in priests i PQR, the phen ce es 


Pr 


with p v w, the 
and because P VX 


B . 
; and, taking any 
BDE=BOA, 
greater than BAC; 
right 
angles, 


= 


neither set can be greater. 
Dp move from c to B (the angle B DE beh Bist sep bcintabee, 
B ED must continually increase, and can only have a 
value for a thereby determined value of B p. 
angles B,D, E, the side BD can be absolutely 


absolute, as a unit), it therefore follows that the length of a straight  _ 
line tbe handed dawn irons. gunetetion $0 panctedioasty aan as 


of numbers only, without any d on a linear unit, This is 
the same conclusion as follows from the analytical proof, against those _ 
weowese — conclusions. Ps te 
e consider the preceding process as most remarkable — 
addition which has been made to the theory. With regard to the 
whole question, we do not consider the ‘ty as one of a different 


angie Ae bide Sagea of methaniaal tusenigaonc atta 
earlier stages vestigation, all 
not evidently impossible was attempted, and failure i 
modestly, attributed to the want of sagacity in the 
the instance before us, the object was to deduce py rege 
from a purely negative definition, involving, be it observed, of 
infinity. For if we say that parallels are lines which 
however far uced, we must, in the hypothesis “let an 
two parallel lines,” contemplate every point of both, however 
from a and B, The demonstration of M. Bertrand to 
assume considerations which are indispensable to the direct 
imagine the positive ictio 


of this negative definition ; nor can we i uction 
of properties from the assumption of lines which never meet, without 


to 


ing their intervening space, as compared with other sg] i 
object of i evenif the i of M. : 
should be allowed, so far as proving that one triangle only need 


definition of and re’ the comparison of their ‘ 
with Fa Sn ge Fe as rea nthe pono of 
those who admit one notion, while they exclude another is as 
cuaet OF Bin fo The Sane eae eer eearel i to any other 
is question d either way 
sas of magnitude 
particular of the connection of finite and infinite, as has not 
» But even if our question should be 1 
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affirmative, it does not follow that comparisons of infinites can be 


su introduced into elementary teaching. 
PARALLELS, in the attack or siege of a place (Stecr), are wide 


trenches affording the besieging troops a free covered communication 
between their batteries and approaches, and a protection for the guard 
of the trenches and the covering parties in the day time. What were 
in former times termed lines of contravallation are now termed 
els. There are usually three or four parallels made in the attack 
of a place, though of course the number will depend wholly on the 
strength of, and theartillery possessed by, the garrison ; the saliency of its 
main works, and of its outworks and detached works, should it possess 
any; the vigour of the defence and the nature of the ground in the 
neighbourhood, whether providing good natural cover for bodies of 
covering troops or not. Though the siege of different places will vary 
much according to these points, methods of attack are laid down 
in works on fortification on certain assumptions, in order to give an 
idea of the general method, and from which to deduce a standard of 
strength of different systems. In these there are generally three 
parallels ; the first at 600 from the place, another at about 300 
yards, and a third at the foot of the glacis. The second parallel is con- 
structed by flying sap, the third by regular sap, while the first, being 
su out of the range of musquetry, grape-shot, and canister, b 
trench-work. These distances and methods may be muc 

modified in practice, especially by the introduction of arms of pre- 
cision, but as an assumption either for instruction or for comparing 
different they are still retained. The method of tracing, &c., 
will be found under Srecr. ‘ 

PARALYSIS (a Greek word, rapdaveis, which signifies literally a 
- ing” or “ relaxation”) is the diseased condition in which the 
natural of sensation or motion is lost in any part of the body. 

The principal forms of paralysis are dependent on the fact that 
altho 


most of the nerves distributed 
sensation within the same sheath, yet the two orders of filaments are 
i i Kon separate portions or tracts of 
inal 
nervous wabler Sota which the sensitive nerves of any part arise, be 
destroyed or seriously diseased, there will be a loss of sensation in that 
pe be its natural power of motion will remain; if the same injury 
a motor nerve, or a centre of origin for motor nerves, the 

supplied therefrom will lose its motion, but retain its sensibility ; and 
if a mixed nerve, or both nervous centres simultaneously, be affected, 
there will be a loss at once of sensation and of motion. Hence we 
have two distinct kinds of ysis—tloss of sensation, which is some- 
times called anesthesia, and loss of motion, to which the term paralysis, 
or , is by some exclusively applied. 
: st these ‘varieties of patalysle ete eee 
rity, or in the extent of the part of the body which it affects, For 
example, either kind may be complete or incomplete : in the former, the 
sensation or loss of motion, or both, are com 


tion or motion, or of both; paraplegia, in w : 
body is paralysed, while the u retains both sensation and motion ; 
is, i the loss of nervous power extends over 


through the nerves of motion to the muscles. Thus pressur 
brain, by a fracture pp hcalngye of the skull [Heap, Injuries or], 
as effusion of [Arortexy], or by large tumours, or an 


: eneeton of the brain by softening or other excessive change 
of structure has the same PB often in a less degree, pro- 


ducing not a complete loss, but an impairment of nervous power. 
Injuries of the same kind affecting only one side of the brain produce 
hemiplegia, the loss of power existing on the side of the body opposite 
to that on which the brain is compressed, in consequence of the 
decussation of the nerves which takes place at the medulla oblongata. 
[Braty, Nat. Hist. Drv.] 

In like manner a similar compression of the spinal cord in any part 
will produce a eee of all the parts of the body whose nerves come 
off below the level of the injured part; and a similar obstruction 
applied to a single nerve will ‘affect only that part which it supplies. 
The effect is the same, whatever be the nature of the cause preventing 
the performance of the functions of the nerves or their centres; the 
results of each differing only in the suddenness or slowness, or the 
degree of intensity with which its symptoms are produced. 

There are some uther but rarer and generally less serious cases of 
paralysis, in which no material change is discoverable in the structure 
of the nervous system. These are called functional or idiopathic 
paralysis ; but it may be reasonably doubted whether they do not all, 
or fur the most part, depend on some alteration not yet discovered, 
and perhaps inappreciable by our present means of investigation. Such 
cases occur in some anomalous forms of nervous diseases, as in hysteria, 
and appear to be connected by sympathy with disorder of the 
uterine or digestive functions; they are also not unfrequently pro- 
duced by the introduction of poisons, as in those who work with 
lead or mercury. 

General paralysis, in which all sensation and voluntary motion are 
impaired or lost, is most commonly the result of apoplexy, or of 
severe injury to the head, producing concussion or compression of 
the brain; and indeed it may be said to exist in all cases of complete 
coma, or insensibility. More rarely it is produced gradually; the 
patient losing in succession the power of motion in all his muscles, and 
at last existing only with an internal life, but disabled from all active 
communication with the external world. This. state is usually the . 
result of disease of the brain or spinal cord gradually spreading 
through their substance ; and especially of disease of the latter spread- 
ing upwards, It not unfrequently comes on in the inmates of lunatic 
bg re freq f the onl, 

e most ent if not the only cause of paraplegia is inj or 
disease of the spinal cord; and this may ok arege gh fan Seo 
ture, or be produced by injuries or diseases of the vertebral column or 
other parts surrounding it. Paraplegia, when the result of disease, 
commionly affects first the lower extremities and the parts below the 
level of the haunches, because the first part affected in the greater 
number of diseases is the lower portion of the spinal cord, from 
which the nerves supplying the lower extremities and pelvic organs 
are derived. When produced by injuries of the vertebral column 
however, the paraplegia may from the first affect the body to a much 
higher level; its extent being always determined by the height in 
the vertebral column at which the injury is inflicted. In either case 
the disease, whether original or consequent upon injury, tends to 
spread up the cord; and with a corresponding progress, the paralysis 
rises up the trunk, and affects successively the chest and arms, termi- 
nating in death when the disease has reached the origin of the 
phrenic neryes, upon which the movements of the diaphragm 
depend, 

Tn this form of paralysis, when all sensation and voluntary motion 
are destroyed, involuntary movements are produced by irritating the 
skin of the insensible . These motions depend on the reflex action 
of the spinal cord [Nervovs System, Nar. Hist. Dry.]; the power 
of conducting impressions to and from the brain is lost, but the power 


| which the cord possesses of exciting motions when impressions are 


made upon it, remains, The patient thus affected is indeed, as far as 
his nervous system is concerned, in the same condition as a beheaded 
animal; and the actions produced by irritating the parts below the 
divided or injured portion of the cord are of the same kind as those 
observed after decapitation. 
In paraplegia the parts deprived of nervous connection with the 
in are, even more than in any other form of paralysis, liable to 
mortification when long subjected to pressure ; and hence the slough- 
ing of the back, which so commonly tends to shorten the patient’s life, 
The sensibility to the pain produced by long-continued pressure being 
destroyed, the patient would not be inclined, even if he were able, to 
make those frequent changes of position by which a healthy person 
avoids its dangers. 


Hemiplegia, in which the paralysis is confined to one side of the 
body, ieuatty i Tes 


affects (as plegia does) the sensitive and the motor 

nerves simultaneously. Wis is hy far the most frequent form of para- 
lysis, and is that by which those popularly called paralytic are usually 
affected. Hemiplegia generally occupies exactly one-half of the body, 
the middle vertical plane separating the healthy from the paralytic 
portion. It is at once easily recognised in any patient by the flatness 
and smoothness of the affected side of the face, by the angle of the 
mouth being drawn over towards the opposite side, and by a general 
wry position of the features. The arm hangs powerless by the side; 
and in walking, the patient drags the affected leg after him, or, 
raising it from the ground by depressing the opposite side of the 
elvis, lets it swing forward with its toe pointed towards the ground 
Tike apendulum, Hemiplegia is most frequently the consequence of 
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ee een , remaining after the 


ete insensibility or general 
was at first followed. More it appears to rise congestion 
or isation of the brain, and is not preceded by any fit, but 

pone by degrees from slight to perfect loss of nervous 


which the must wently remains for a long time local, are 
those in Sita tas undid of erertlon of the eye, and those in which 
the muscles of the face, are affected. 

In paralysis of the muscles of the eye, the most commonly affected 
are of the u eyelid and the orbicular muscle of both 
the When the former loses its power, the eyelid drops, and 
the eye is constantly more or less closed; when the latter is affected, 
the eye cannot be shut, and remains permanently wide open, The 
dropping of the upper eyelid (or ptosis) is dependent on a disease or 
injury of the third pair of nerves, and is usually accompanied by a 
paralysis of some of the muscles of the eyeball which are supplied by 
the same nerve; so that the position of the eye is altered, or it cannot 
be freely moved. The permanent openness of the eye is the result of 
disease of the seventh or facial nerve, or of its branch supplying the 
orbicular muscle ; sometimes this latter branch alone is implicated ; 
but more He ped the whole trunk is affected, and there is coincident 
paralysis of all the muscles of the face. As far as regards their influence 
on vision, both cases are almost equally injurious; the first by placing 
a veil constantly over the front of the eye; the second by destroying 
by which particles of dust, &c., are removed from the sur- 
eye, and thus leaving it exposed to the dangers of constant 
irritation i tion, 
is of the face many different conditions are observed, 

to the nerve which been diseased or injured. The 
sensation of the face depends entirely on the sensitive or larger portion 
of the fifth pair of nerves [Braty, in Nat, Hist. Drv], the motion of 
its muscles on the seventh or facial nerves, and the motion of the 
muscles of mastication on the motor or small portion of the fifth pair. 
Now if either of these three nerves or their sources in the brain be 
y injured, the paralysis will be limited to a loss of sensation, a 
loss of the motion of the muscles of the face, or a loss of the motion of 
those of the jaw, on the side affected. In the most frequent cases of 
affection of fifth nerve, both its sensitive and motor portion are 
injured, and there is both a loss of motion of the muscles of the jaw 
and a Joss of sensation of the whole of the skin of one side of the face. 

Lastly, a limb, or a part of a limb, or a single muscle or set of 
muscles in any of the body, may be paralysed. In some cases 
such an affection is only a sign of disordered digestion, and thus they 
occur chiefly in children; in others it exists in what is called general 
nervousness, as in hysterical women, who, with many other strange 
disorders, sometimes lose the power of swallowing or speaking. Most 
frequently, however, these forms of local paralysis depend on injury of 
the nerves of the ‘part, which are compressed by tumours or involved 
in some diffused disease. 

An important class of local paralytic affections includes those in 
which recent investigations have detected the sources of many cases of 


of the contracted muscle or its tendons. (Contraction. 

These, however, are the only cases in which general rules of treat- 
ment can be laid down. The varieties of causes from which paralysis 
may arise, afford sufficient evidence that its treatment in different cases 
must vary It cannot indeed be said to be a disease of itself, 
since it is only a sign of some disorder of the nervous system, which is 
often seated at a distance from the part whose motion or sensation is 
lost, This disorder, also, is of no definite kind, but may be the result 
of hwmorrhage, or inflammation, or slow structural change of the 
nervous substance ; or it may be produced Ey an peters pene 
bones, or tumours, &c. In each case, therefore, the cause of the para- 
een ne Sete bere there can be any expectation of removing 
ta effects. 

PARAMETER. This term was first used in reference to the conic 
, in which it was synonymous with latus rectum; that is, 

drawn to the axis a focus, terminated both 
ways by the curve, was the of the curve. It was afterwards 
used to denote any straight or even numerical co-efficient, by the 


value of which one individual curve of a species may be distinguished - 


from the rest. ory EGR, vissoslnay cea aires tarey ons 
parameters, a and b. t was never in very general 
use, and is sei rns only in questions in which what is called 
the variation oper Rll ey rete Thus when in the 
planetary theory the motion of a planet is ascertained by determination 
of the variation of the instantaneous ellipse [Gravitation ; Onurr], 
and of the motion in that ellipse, in contradistinction to determining 


the motion in longitude and latitude separately, the method of varia- 
tion of ters was said to have been , pa eae 
meters of the orbits are now generally called their elements ; the 
first term is little used in astronomy, though it ocenrs frequently 
enough in works on the differential calculus to require notice in a 
work of reference. ' 

PARAMIC ACID. This name has been given to a white crystalline 
precipitate obtained by dissolving paramide in ammonia and then 

uring the solution into hydrochloric acid, Its composition and even 
Its existence are somewhat doubtful. ; 

PARAMIDE (C,HNO,), Mellimide, is formed when mellitate of 
ammonia is heated in a retort to about 320°, It is accom by 
another body called euchroic acid. Paramide is a solid yellow sub- 
stance, which when long boiled with water is changed into a bimellitate 
of ammonia. 

PARAMORPHIA, paramorphine. [Oritum, ALKaLorDs oF.] 

PARAMOUNT. on 

PARAMUCIC AC 


are generally balustrades. In Gothic architecture, ho cones Sat 
continuation of the wall carried up above the edge of 


8 
E 


style, parapets and ents are either pierced or enriched with 
els, East Basham manor-house is a fine specimen of such 
in domestic architecture. (Pugin’s ‘Goth. Examples,’ vol. i.) The 
perforated or open-work parapets of quatrefoil ornaments other 
carved patterns often form a very rich feature in ecclesiastical and 
collegiate buildings of Third Pointed date. At a later period instances — 
occur of open-work for such purpose, forming the Ketters of some 
motto, date, or inscription. In Elizabethan buildings open-work para- 
pets, irr ce fantastical devices, are common. 

PARAPET, in Fortification, is generally an embankment of earth 
which is formed either on the natural ground or on the upper surface 
of the rampart of a fortress or outwork. In the latter case the parapet 
rests on that part of the rampart which is nearest to the exterior of 
the work, the terreplein, or nearly level part on the interior side, being 
occupied by the artillery or left free for the movements of the 
defenders. Parapets of brick or stone are sometimes constructed for 
works which are masked by others in their front, or on heights, or on 
the sea-coasts; but in other circumstances they would be improper, 
because the splinters detached from such materials by the enemy's — 
shot are dangerous to the defenders, whereas the shot sinks into earth 
without doing further mischief. 

The height of a parapet above the ground, or above the terreplein of 
@ rampart which it surmounts, is about 7} feet, in order that it may 
effectually cover the defenders behind it, In its mass are cut ,the 
embrasures thro which the guns are fired; and a uette, or 
step, about 3 feet high and 4 feet broad is formed, usually of earth, at 
its foot, on the interior side, in order to enable men, by standing on it, 
to fire over the ae SE, The form of a transverse section of a 
rampart, surmoun' y & parapet, is represented in fig. 2, BasTion; 
the pe ay with its banquette being that which occupies, on the right 
hand side of the figure, rather less than the upper half of the space 
between the dotted lines, —- 

The exterior face of a of earth is generally formed in a plane 
making an angle of 45 degrees with the horizon, in order that the earth 
may et unsupported ; the superior surface, which varies in breadth 
from 3 feet to 25 feet according to the nature of the shot which it is 
intended to resist (from musket bullets to the balls di from 
the heaviest ordnance), has its exterior crest or edge lower than the 
other by about one-sixth of the breadth of that surface. It is recom- 
mended that the depression of the slope should not bear a greater 
Pp rtion to the breadth, lest the upper part of the parapet should 

y its acuteness be weakened ; but the general rule is that the plane 
of the superior slope should, if produced, meet the counterscarp line of 
the ditch in front, in order that the enemy, at the time of an assault, 
and when ‘detained by the obstacles there, may be completely e 
to the fire of musketry from the parapet. e interior face of the 
parapet is frequently formed in a plane passing through the crest, and, 
at the terreplein of the uette, or at the foot of the parapet if there 
passing throt 
e slo 


is no banquette, de m a vertical 
same crest about one-third of the height of 
tion the earth, when reveted with fascines or , and even without 
any revetment, will support itself for a time, while a man, by 
leaning a little forward, is enabled without inconvenience to fire over 
the parapet. 

Occasionally parapets of field-works have been formed with the earth 
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obtained by excavating the ground in the interior ; and, in this case, 
the crest of the parapet may be only 3 or 4 feet above the exterior 
ground. Such a construction is admissible, however, only when the 
site of the work is several feet higher than the ground which the 
enemy may occupy, since otherwise the defenders, except when close 
behind the parapet, would be to his fire. Again, should the 
ground about the spot to be fortified be higher than that spot, the crest 
of the parapet must have a greater height than 74 feet, in order that 
the defenders may be sufficiently covered by it: but in general the 
parapets of field-works cannot be raised more than 14 feet above 
the ground; since a man can scarcely throw earth with a spade 
to a greater height than 7 feet, and a greater height than 14 feet 
would require, above ground, more than two rows of shovellers, 
one row 7 feet above the other, besides one row, or two rows, at an 
equal interval in the ditch; and it is seldom that the numerical 
St of a working party is sufficient to allow such a disposition to 


The earth used for forming the parapets should be as free as possible 
from stones or gravel, or these should be put into the centre of the 
mass, in order to avoid the accidents which might arise from the dis- 
persion of the stones when shot or shells strike ; and the slopes, as well 
as the banquettes, when time permits, should be covered with turf. 

PARAPHERNA’LIA. This term comprehends the dress and orna- 
ments of a wife which she occasionally wears, and which she is entitled, 
under some limitations, to retain after her husband's decease. It 
cannot be accurately stated how much a wife may claim as her para- 
phernalia, for this will depend on the rank and fortune of the husband 

and wife. A widow is entitled to retain as paraphernalia ornaments 
which she has received from her husband, provided she has worn them 
occasionally. The wife cannot give or bequeath such paraphernalia 
during her husband's life, nor can her husband bequeath such para- 
phernalia so as to deprive her of them; but he can sell them or give 
them. The wife's paraphernalia are liable to the payment of the 
husband's debts, unless the articles were given to her by a stranger 
before marriage or after marriage: in such case the articles are con- 
sidered as gifts to the separate use of the wife, and are accordingly 
neither at the disposition of the husband nor liable to the claims of his 
creditors; but if such gifts are to be considered as the separate estate 
of the wife, they are not properly paraphernalia, 

The widow is entitled to her paraphernalia in preference to any claim 
of legatees ; and if specialty creditors of her husband have taken her 
paraphernalia for payment of their debts after the nal estate is 

, she has a right to reimburse herself out of the real estate 
which has descended to the heir. 

The term paraphernalia is derived from the Greek parapherna, a 
term which the Roman lawyers adopted to express what in their own 
language could not be expressed by a pre word, and which was 
expressed v Ban periphrasis of preter or extra dotem. The parapherna 
comprised the things which the wife brought to the husband's house, 
and which were not part of her dos. The common practice at Rome 
was for the woman to make out a list of such things as she used, 
clothing, &c., which list was signed by the husband, as an acknow- 
ledgment of receiving them, or at least of receiving them into his 
house. This practice, derived from the Roman law, is still in use in 
some countries of Europe. The husband did not obtain the owner- 
ship of the things included in such list, and in case of a separation, 
they were restored to the wife: if they were not restored, could 
recover them by an action framed according to the circumstances of 
the case. (‘ Dig.,’ 23, tit., 3,5. 9.) It must be remembered that the 
Roman dos is a different thing from the English dower, though some 
English writers on law have confounded them. (Roper, ‘Law of 
Husband and Wife,’ ‘ Paraphernalia.”) [Marrrace.] 

PARAPHRASE (from the Greek tenes A paraphrase par- 
takes of the ecard: both of a version, if “eo = paraphrased be in a 
foreign language, of a commentary. Its object is to express the 
full sense contained in the words which are paraphrased, by the intro- 
duction of circumlocutions, explanatory clauses, and expansions of the 
author's meaning. A paraphrase, if well and honestly executed, is an 
excellent mode of giving a connected interpretation of a whole work. 
The faults to which this sort of commentary is most liable are an 
alteration of the author's sense, and a degree of weakness and 
tediousness resulting from the use of unnecessary words. 

PARAPLEGIA. [Paratysis.] 

PARASANG (4 rapacdyyns), a Persian measure of length, which, 
according to Herodotus (ii. 6; v. 53; vi. 42), was equal to 30 stadia 
and if we reckon eight stadia as equal to one English mile, the 
was consequently equal to nearly four English miles. Hesychius an: 
Suidas also give the length of the parasang at 30 stadia; and Xenophon 
must have calculated it at the same length, as he says (‘ Anab.,’ ii. 2, 
8. 6) that 16,050 stadia are equal to 535 Coie 4 (16,050+-435 = 30). 
Pliny (‘ Hist. Nat.,’ vi. 20), however, informs us the length of the 
parasang was reckoned di tly by different authors; and Strabo 
states (xi., p. 518, Casaubon that some reckoned it at 60, others at 40, 
and others at 30 stadia, Arabic geographers (see Freytag, ‘ Lex 
Arab.,) sub Farsakh) reckon it equal to three miles, The Kev. G. 
— a feat: note in his edition of Herodotus, 1859), that 

parasang, like the farsakh, was originally a measure of time, not of 
distance, and consequently varied according to the nature of the 
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country passed over. He agrees, however, in the general conclusion 
that it averaged about three and a half to four English miles. ‘ 
Parasang is a Persian word, and is derived from the ancient farsang, 
which is pronounced in modern Persian, ferseng. It has been changed 
in Arabic into farsakh. Various etymologies of this word have been 
proposed. The latter part of the word is supposed to be the Persian 
seng, a stone, and the word might thus be derived from the stones 
which were placed to mark the distances in the road. Bohlen (quoted 
by Rédiger) supposes the first part of the word to be the preposition 


fera, and compares the word with the Latin ad lapidem. 


PARATHERMIC RAYS. Photographic processes are considerably 
expedited by the application of a gentle heat, and the active agent is 
supposed to consist of rays which are found in and below the red and 
orange of the solar spectrum, and which are emitted by hodies heated 
just below redness. These parathermic rays probably bear the same 
relation to the true calorific rays as those which produce chemical 
phenomena do to the luminous rays. 

PARATHIONIC ACID (C,H,8,0,). An acid of little importance, 
isomeric with sulphovinic or ethyl-sulphuric acid. [Erayt.] 

PARATONNERRE, The French term for a Licuryina Con- 
DUCTOR. 

PARCZE (Moipa:), the Fates, were goddesses who were supposed to 
preside over the destinies of man. In Homer we only read of one deity, 
Moipa or Aloa; but in Hesiod and all succeeding poets we read of three 
Fates: Clotho (KAw6é), the “Spinster;" Lachesis (Aaxéots), the 
“ Distributor ;” and Atropos (“Atpwmos), the “ Uncbangeable.” In one 
passage Hesiod (‘ Theog.,’ 904) calls them the daughters of Zeus and 
Themis; and in another (‘ Theog.,’ 217), the daughters of Night, which 
agrees with the statement of Cicero (‘De Nat. Deor.,’ iii. 17), who 
makes them the daughters of Night and Darkness (Erebus). ‘This 
contradiction seems to have arisen from the different notions enter- 
tained by the ancients respecting the relative power of Zeus and the 
Fates, since they were sometimes represented as ruling the gods and 
Zeus himself, and at other times as merely carrying into etiect the 
determinations of Zeus. In the ancient Greek writers, and espe- 
cially the tragic poets, the gods themselves are represented as subject 
to the decrees of fate; but in later times the Fates appear to have 
been generally regarded as subject to Zeus. Thus we learn from 
Pausanias (v. 15,8. 4; x. 24,8. 4) that Zeus was worshipped both at 
Olympia and Delphi under the name of Moipayérns, or “ Leader of the 
Fates,” which title was also applied to Apollo at Delphi. (Paus., x. 
24,s. 4.) Pausanias, in describing (i. 40,8, 3) a celebrated statue of 
Zeus at Megara, on the head of which the Fates (Motpa:) were placed, 
remarks that this was done because destiny (Thy mempwuévny) is 
obedient to Zeus alone. 

The Fates are usually spoken of by the Greek and Roman poets as 
spinning the destinies of men (‘Il,’ xx. 128; ‘Od.,’ vii. 197); and 
according to mythologists, each of the three presided over different 
periods of human life: Clotho over the beginning, Atropos the end, 
and Lachesis the general course of the life of each individual. Apu- 
leius (‘ De Mundo,’ p. 280, Bipont), whose opinion however can scarcely 
be regarded as representing the popular. belief upon the subject, 

igns a different office to each of the Fates. Atropos he regards as 
the Fate of past time, Lachesis of future, and Clotho of present events. 
In Greek art the Fates are sometimes represented as matrons winged. 
In some instances Atropos has a style, holds scales, or points to the 
hour on a sun-dial, or is cutting the thread of life ; Clotho is spinning ; 
Lachesis holds a roll, or is writing. 

There was a temple at Lacedeemon sacred to the Fates (Paus., iii. 11, 
s. 8), and there were also altars sacred to them in the neighbourhood of 
Sicyon. (Paus. ii. 11, 8.4) They had also in later times a small 
temple at Rome in the eleventh district (regio) of the city (Onuphr. 
Panvin. apud Rosin.,i,c. 13); but their worship seems to have pre- 
vailed at Rome to a very small extent. 

PARCENERS, or COPARCENERS, are so called because the lands 
of which they are parceners may be partitioned or divided among them, 
There may Le parceners by common law and parceners by custom. 

As to parceners by common law, if a man dies intestate seised of 
lands in fee, and leaves only daughters, the lands will descend equally 
to all the daughters; or if he has no daughters and no brothers, the 
lands will descend equally to all his sisters, if he has any ; and if there 
are no nearer heirs, the lands will descend to his aunts. The descent 
is the same if a man dies seised of lands in tail, except where the estate 
tail was limited to such man and the heirs of his body, for in that case 
the lands can only descend to those who are heirs of the body. In all 
cases where several females take one inheritance by descent, they are 
called parceners; and all lands or tenements, including a rent charge, 
may descend in this manner. If there be a title of dignity descendible 
to heirs of the body, the lands and tenements belonging to it ma 
descend to parceners; but the dignity itself does not descend, for all 
the parceners only make one heir, and a title of dignity is not in its 
nature divisible. The dignity therefore will be in abeyance. [Baron.] 

The descent of the crown is an exception to this rule; for if there 
are several daughters, &c., and no male heir, the crown with all its 
rights descends to the eldest female, In the case of the high con- 
stableship of England, if there were parceners, the office was executed 
by the husband of the eldest daughter, and, before her marriage, by 
deputy. ce 
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Parceners resemble joint tenants in having a unity of title and one 
entire freehold; but the unity of title can only be by descent, and 
there is no survivorship among parceners; if one of them dies, her 
heir is parcener with the survivor or survivors, Parceners resemble 
tenants in common, in having each a moiety or several interest in the 
land which has descended to them. It follows from the nature of this 


interest, that one parooner may either enfeoff another parcener of her 
share, or release her share to such er. If a parcener aliene her 
undivided share before partition, the alience is tenant in common with 
the other 


Pareeners may voluntarily make partition of the land among them; 
or any one might formerly compel her coparceners to make such 
division by a writ entitled de partitione faciendd, which was also 

to the case of joint tenants and tenants in common. The 
of Chancery in course of time acquired a jurisdiction in these 
-matters, and a bill may be filed in chancery wy a parcener, praying for 
tion, which prayer will be granted on the parcener making out 
Ker title The partition is effected by issuing a commission out of 
chancery to commissioners, who set out and divide the lands, upon 
which the parties execute mutual conveyances. When partition is 
made, the several parceners hold their lands as several and distinct 
estates, By statute 8 & 9 Vict., c. 106, a deed is made necessary to a 
_partition. It might previously have been effected by a writing not 
under seal. The general Inclosure Act, 8 & 9 Vict., c. 118, contains a 
provision by which the Inclosure Commissioners are enabled to effect 
partitions in a more compendious mode than that of a suit in chancery. 
(2 Blackst. ‘Comm.,’ p. 820, Mr. Kerr's ed.) 

Co may exist among males and females. For instance, if a 
man two daughters, and one of them dies in his life-time, but 
leaving a son and daughters, and then the father dies, the son of the 
deceased daughter will be coparcener with his aunt; for he must trace 
his descent through his mother, who, if she had survived her father, 
would not have been his heir, but together with her sister, who did 
survive the father, would have made his heir. 

By a recent Act (3 & 4 Will. IV.,¢. 27,5. 12) it is declared that 
when a has been in possession of more than her share of the 
land, or in the receipt of more than her share of the rent, held in 
coparcenary, for her own benefit or for the benefit of some other 
persons than her coparceners, such possession or receipt by her shall 
not be considered the possession or receipt of her coparceners, 

When all the sons take the land equally among them by descent, 
as in the case of gavelkind lands in Kent, they are parceners by 
custom. 

Coparcenary is not very common at present, lands being generally 
so settled as to ent its occurrence. The chief rules as to co) 
ce are in Comyn’'s ‘ Digest,’ ‘ Parcener ;’ and in Littleton, 
b. iii, “ Of Parceners.” 

PARCHMENT is the skin of an animal prepared for writing upon. 
The name is a corruption of the Latin Pergamena, from Pergamus, 
the all place of its invention. Parchment is said to have been 
invented by Eumenes II., king of Pergamus (who reigned B.c. 197- 
.159), in consequence of the prohibition of the export of papyrus from 
Egypt by Ptolemy Epiphanes; but parchment of at least 1000 years 
earlier is in the collections of the British Museum. [Paryrvs.] 
The probability is, that some improvement was made in the manu- 
facture at Pergamus. The word Pergamena was not used until several 
centuries after the death of Eumenes. Tatto, a monk of the 4th 
century, is, according to Mabillon, the first writer in whose works it 
is met with, Previous to his time the usual term was membrana, 
which is the word we find in the Greek Testament, 2 Timothy, iv. 13, 

The ancient parchment must have been exceedingly fine, if we are 
to believe the story of Cicero's having seen the ‘ liad’ written on this 
material enclosed in a nut-shell; but for this we have only Pliny’s 
authority. (‘ Hist, Nat.,’ vii.,c, 21.) The parchment of the 7th to the 
10th century was white and good; and at the earliest of these periods it 
appears to have nearly superseded  peryrus, which was brittle and more 
perishable. A very few books of the 7th century have leaves of parch- 
ment rw mixed, that the former costly material might 
strengthen support the friable paper. About the 11th century it 
grew worse, This may possibly have arisen from the circumstance, 
that writers of this time p their own parchment, and that 
they were probably not so skilful as manufacturers; and a dirty 
coloured parchment is evidence of a want of antiquity. A curious 

from a sermon of Hildebert, archbishop of Tours, who was born 

1054, is a voucher for this fact. The sermon is on the ‘ Book of Life, 
which he recommends his hearers to obtain. “Do you know what a writer 
does! He first cleanses his parchment from the grease, and takes off the 
principal of the dirt; then he entirely rubs off the hair and fibres 
with en Seaeea if he ~ — ig ey es letters written upon it 

, nor w ey . He then rules lines, 
that the writing may be straight, All these things you ought to do, 
if you wish to — the bo k which I have been displaying to you.” 
(Sermon xv., Paris, 1708, fol.) At this time parchment was a very 

material; we find it mentioned that Gui, count of Nevers, 
having sent « valuable present of plate to the Chartreux of Paria, the 
wnostentat:ous monks returned it with a request that he would send 
them instead, It had long been customary to erase ancient 


writing from parchment by rubbing it with pumice-stone. When the 


we do not know; but it had became 


ustom common 
° — But the invention of linen 


Sth aud 10th centuries. [Paciwrsest. 
ee Se 
ure 


urability required. : 

Parchment is ordinarily made of the skin of sheep 
drums it is often made of goat’ or wolf skins; the parchment 
which church-books are covered is made of pigs’ skins. Vellum 
finer, smoother, and whiter sort of parchment, made of 


Vv oung calves, : 
"Whatever may be the kind of skin used, the of man‘ 

is the same. hen the skin is divested of its hair or wool, it is 
for some time in a lime-pit, and then stretched on a square 

frame drawn tight by pegs. When in the frame, it is first — on 
the flesh side with a blunt iron, then wetted with a moist rag, 
covered with pounded chalk, and rubbed well with 4 
after a short pause, these operations are repeated, but without 
chalk ; the skin is then turned and scraped on the hair side once ra 
the flesh side is scraped once more, and again rubbed over with > 
which must be brushed off with a piece of lamb-skin i 
wool. All this is done by the skinner, who allows the skin to i 

the frame, and then cuts it out and sends it to the parchment- te 


who repeats the peep cig with a sharper tool, using a sack stuffed 
stretching 


— flocks to lay the vege iz mn of it in cane 
e of the largest pieces of parchment ever prepared forms a 
‘| drum made by Mr. H. Distin for the Crystal Palace, and first used in 


June, 1860 ; it is 7 feet in diameter. a 
There is a kind of ent made from refuse fish, The skin and 
offal being removed, all the rest is mixed with a dilute solution of 
ashes or carbonate of potash, and then with a dilute solution 
muriatic acid. The mass is then pulped, washed over sieves to remove 
saturated with a dilute solution 
of bichloride of mereury, When washed thoroughly, the pulp is 


leather, 

PARCHMENT, VEGETABLE, is a substance lately t into 
notice, as an important addition to the materials for manufactures. It 
is in fact, paper, but Pee secede of the 
paper owl parchment. Messrs. pengyea b alaielonry a mode of 
80 pre; paper as to convert it intoa 0! q “a 
among other purposes, as a substitute for goldbeaters’-skin ; Mr. 
Gaine's vegetable parchment is a different substance. As described 
before the Royal Institution, in 1857, it appears to be altered in 
its textural qualities by the action of sulphuric acid, [Paryrin.) Very 
little more is required than dipping a sheet of paper into the acid; but 
than the aicebath of the acid must be exactly determined. The peculiar 
effects of acids and alkalies on paper were known long before—as in 
Kuhlmann’s pyroxylised texture, Pelouze’s gun papery and Mercer's 

for fibrous textiles; but Mr. Gaine’s success depends mainly on 
the adoption of one particular strength of sulphuric acid, mixed with 
half its bulk of water. A sheet of paper being dipped in this liquid, 
it is almost instantly changed in character. It becomes ; 
and fibrous, without any alteration of weight. It gives a writing surface 
far better than that of animal parchment. It receives vils and varnishes 
freely. It bears rubbing better than any kind of paper, and almost as 
well as sheepskin. It will serve as a substitute for vellum in book- 
binding ; as a material for policies, certificates, &c. ; as a strong 
for school-books : and as covering for jars and bottles of various linds. 
Ordinary paper, even after being printed on, can be converted into this 
v prvged ind ge oe F Sel oe ce hing a bere a erg kty. 
ei of an inch in width, and wei only 28 grains, is said to 
bar a —— weight of 92 lbs. i 4 ‘ 

‘Soon Mr. Gaine’s process became known, and comm : 
introduced by Messrs. De la Rue, Mr. W. Crookes made 
to determine its possible or ig orca relation to photography. He 

slips nb photographs through acid of the required strength, 

and found that colours and tints, even in the delicate half-tones, 

remained intact; that the uniform contraction of the paper added 

materially to the sharpness of the picture; that the paper became 

much stronger than before; that it would bear rough ‘han imme- 

diately, without tearing; that the non-albumenised powens 

acquired a iar glossy appearance, giving a rich finish without 

; and that the picture might be washed avith soap and water, and 
rubbed with a cloth, without injury. 2 

Professor Muschamp, of Wurtemberg, has devised a mode of making 

r waterproof, without, however, giving it those qualities which 

ong to vegetable parchment. He dissolves 24 ozs. of alum and 4 ozs, 

of white soap in 2 lbs. of water; also, 2 ozs. of gum arabic, and 6 ozs, 

of glue, in 2 lbs, of water; the two solutions are mixed, and the sheets 

of paper dipped into the mixture while warm. The sheets are hung 

up till dry, and sometimes also between rollers. The paper 
thus pre is intended for packages exposed to the weather. 

pica’ At bogie BE, = enclosure ; in Gothic architecture 

@ screen or railing w! encloses anything, or separates it from _ 
the main body of the church, Thus the screen or railing which — 
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divides the choir from the nave ; shuts off a mortuary chapel; or 
surrounds a tomb, is termed a ose, 

PARDON. <Aecording to the laws of most countries, a power of 
pardoning, or remitting the penal consequences of a conviction for 
crimes before the judicial tribunals, is vested in the chief magistrate of 
the state. The utility of such a power has been doubted by judicial 
writers, the ground that it supposes an imperfect system of 
criminal law, and that every instance of its exercise is the proclama- 
tion of an error either in the law itself or in the administration of 
justice. (Beccaria, chap. 46.) There is no doubt that the nearer a 

system approaches to ection, the fewer will be the occasions 
or resorting to extrajudicial remissions of the execution of the law: 
but considering the numerous causes of erroneous decision, arising not 
only from the imperfection of laws themselves, but from the infinite 
sources of error in the instruments and means by which they are 
administered, it seems to be desirable that some power should exist 
which may by timely interference prevent the occurrence of irremedi- 
able wrong in cases where the error cannot be corrected by any appel- 
late tribunal. At the same time it is evident that such a power should 
be circumscribed and defined, as far as its nature will admit, and 
exercised with the utmost caution, By the law of England, besides 
ions by act of parliament, the power of granting pardons for crimes 
is exclusively vested in the sovereign as a branch of the prerogative. 
[Preroearive.] z 

Formerly, Counts Palatine, Lords Marchers, and others who pos- 
sessed jura regalia, had authority to pardon crimes; but by the stat. 
27 Henry VIIL., c. 24, this power was entirely abolished, and the sole 
right of remitting the sentence of the Jaws was permanently vested in 
the crown. The power of pardoning is applicable in all cases in which 
the crown is either concerned in interest or utes for the public ; 
the only exception being that contained in the Habeas Corpus Act 
(31 Car, IL, ¢. 2, s. 12), by which persons convicted of signing commit- 
ments of British subjects to foreign prisons, are declared to incur the 
penalties of a pramunire and to be “ incapable of any pardon from the 
crown.” 


The crown has, moreover, no power to on any offence in the 
prosecution of which a subject has a | interest, or, as Bracton 
expresses it, “non potest rex gratiam facere cum injurid et damno 
aliorum ” (lib. iii., p. 132), Thus in appeals of death, robbery, or rape, 
the king could not on the defendant, “ because,” says Sir Edward 
Coke, “ it is the of the party to have revenge by death” (3 ‘ Inst.’ 
237). Upon the same principle, where an attaint was brought against 
a jury who had delivered a false verdict, and the party in whose favour 
it had been given was joined in the attaint, the king might pardon the 
jury, if convicted, because they were merely subject to an exemplary 

i ; but he could not pard hatter 


by 
of Danby in the reign of Charles II. (Howell’s ‘ State Trials,’ vol. ii., 
i enacted, by the Act of Settlement, 
under the great seal of England shall be pleadable to 
t by the Commons in Parliament.” This statute how- 
joes not affect the power of the crown to pardon the offender 
after he has beep found guilty upon the impeachment, and the pro- 


are 
A pardon from the crown to be effectual must apply in express 
terms to the icular offences intended to be pardoned ; and no grant 
of a commission or protection by the king can amount by implication 
to a pardon of any offence previously committed. 
A pardon may be either absolute or subject to any condition which 
_ the crown may think proper to annex to it ; and in the latter case, the 
of the pardon depend upon the performance of the condi- 
ntil the recent improvements in the criminal law of England, 
_ almost all felonies were nominally capital; and in the numerous cases 
where it was not intended that the sentence of death should be exe- 
criminal obtained a 
or some 


: 


F 


h pardon. 
formerly Sry A that a pardon should be under the great 
7 k 


&8 IV., c. 28, s. 13, it is now sufficient, if 
manual, and countersigned by one of the secretaries of 


effect of a pardon is not merely to prevent the infliction of the 


it denounced i the sentence upon the offender, but to give 
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and character. A man attainted of felony 
homo, and can neither bring an action for 
a in any legal proceeding; but upon 
disabilities are removed. In this 
the | id differs from the abolitio of the 
f h in other points it bears a near resemblance. 
to the latter, “ Indulgentia, quos liberat, notat; nec in- 


1 


in 
i 


il 
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famiam criminis tollit, sed pene gratiam facit.” (‘ Cod.’ lib. ix., tit. 
43.) By the English law a distinction is made as to the effect of a 
pardon where the incapacity is part of the legal sentence, and not 
merely a consequence of attainder, as in the case of perjury under the 
statute 5 Elizabeth, c. 9; where the incapacity or infamy is part of a 
statutory sentence, a pardon from the crown has been held not to 
restore the party, and in such a case nothing less than an act of parlia- 
ment will have that effect. Some doubt has been expressed, and the 
point has not yet received a judicial determination, whether a pardon 
will fully restore a person convicted of a crime, such as perjury, which 
is considered infamous at the common law. This subject is elaborately 
discussed, and all the authorities carefully examined in Mr. Hargrave’s 
‘ Argument on the Effect of the King’s Pardon of Perjury.’ 

(Hargrave’s Juridical Arguments, vol. ii., p. 221.) 

PARKELLIC ACID (C,,H,0,!), Parellin. One of the substances 
produced in the various dyeing lichens of commerce. It is found in 
company with lecanoric acid. [LicHens, Ovlouring matters of.] 

PARELLIN. ARELLIC AOID. 

PARENT AND CHILD. This relation arises only from a legal’ 
marriage. ‘The relation between parents and their illegitimate children 
is considered in the article BasTarp. 

Parents are bound to maintain their legitimate children who are 
unable to maintain themselves owing to infancy or inability to work. 
This obligation extends to father and mother, grandfather and grand-" 
mother, if they are able to perform it (43 Eliz.,c. 2; 5 Geo. I., c. 8). 
But such persons are only bound to furnish the children with the 
necessaries of life; and the penalty incurred in case of refusal is only . 
20s. per month. A husband is also, by 4 & 5 Will. IV., c. 76, liable 
to maintain the children of his wife, born before marriage, whether 
they are legitimate or not, until they are of the age of sixteen, or 
until the death of his wife. If a parent deserts his children, the 
churehwardens and overseers may seize his goods and chattels, and 
receive his rents, to the amount mentioned in the justices’ warrant, 
which must be obtained before such seizure is made. 

Formerly, if a Popish parent refused to allow his Protestant child a 
suitable maintenance, with the view of compelling him to come over to 
the Roman Catholic religion, the lord chancellor might enforce from the 
parent a proper allowance (11 & 12 Will. III, c. 4); and so if Jewish 
parents refused to allow their Protestant children a maintenance suit- 
able to the parent’s fortune and the age and education of the children, 
the lord chancellor might make such order as he thought proper 
(1 Anne, st. i. c. 30), Both statutes were repealed by 9 & 10 Vict., 
c. 59. . 

Parents are not bound to make any provision for their children after’ 
their death. Every man, and every woman who is capable of disposing 
of her property by will, may dispose of it as they please; except a' 
freeman of London, who is under some limitations as to the power of 
disposing of his personalty by will, which limitations are in favour of 
his wife and children. A parent or child may aid each other in a law 
suit, without being guilty of maintenance. [MatnTENANCz. ] 

Parents are not legally bound to give any education to their children, 
nor are they under any restrictions as to the kind of education they 
may give. Certain penalties might formerly be imposed (1 Jac. L, 
c. 4; 3 Jac. L., c. 5) on a person who sent a child under his government. 
beyond seas, either to prevent his good education in England or for the 
— of —— in a Popish college, or being instructed in the 

opish religion. The statute 3 Car. Lc. 2, extended these penalties, 
and added certain disabilities. It seems that it was intended to repeal 
these penal and disabling statutes by the 31 Geo. III., c. 32, in favour 
of any Roman Catholic who took the oath therein prescribed. They 
are now repealed by 2 & 3 Will. [V. ¢. 115. 

The power of a parent over his childen continues until the age of 
twenty-one, when they are emancipated ; and if a Va die leaving a’ 
child under age, he may appoint a guardian to such child till the age 
of twenty-one. A mother has no power over her children. : 

A child under age may acquire property by gift; and if a father is 
the trustee of his child’s estate, he must t to the child when he 
comes of age, like any other trustee. So long as a child who is under 
age lives with and is supported by the father, the father is entitled to 
receive the reward of the child’s labour. When a child has a fortune 
of his own, and the father is not able to maintain him suitably to 
such fortune, a court of equity wijl allow the father a competent 
sum for maintenance out of the child’s estate; but a father is not 
entitled to any such allowance in respect of costs incurred by him 
for his child’s maintenance before he obtains such order of court for 
maintenance. 

A parent may maintain an action for the seduction of a daughter 
on the ground of loss of her services, if there is evidence of her acting 
in the capacity of servant, or living with the parent in such a manner 
that the parent had a right to her services. This action has beew main- 
tained by a father in the case of his daughter, a married woman above 
age, living separate from her husband, and with the father; and by an 
aunt for the seduction of her niece living with her, to whom she.stood 
in the relation of parent. The foundation of the right to maintain 
prs g action is the loss of the services to which the parent is 
entitled. d 

A father is legally entitled to the care and custody of his children, 
but he may be deprived of the care of them by the court of chancery, 
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the year 1624, for the purpose of making collections for him of ancient 
works of art io Greece, Asta Minor, and the lalands of the " 
in his‘ Life of Peiresc’ (lib. iv., ed. of 1629), who was 


an 

of his infant children, on the ground of his professing 

iples and oa them, W. P. T. L. 
a 


custody of 


of the mother or an 
Under rds act (2&3 


other person. 
ict,, c. 64) a mother may obtain access 
custody of the father, or of any rae 
or of any after the death of the father, 
oe nS the court of chancery may think con- 
t and just; and if such child shall be within the age of seven 
years, the court may order the child to be delivered into the custody 
ntil the child attains the age of seven years. But no 
mother is to have the benefit of the act against whom adultery has 
been established by judgment in an action at law, or by the sentence 
of an coclesiastical court. : , 

Achild who is under the parental power owes obedience to his parent, 
which the parent may enforce 7 superior strength, provided he 
uses it with moderation, He may his child and restrain his liberty, 
but not in such a way as to injure his health A child is legally 


ration Originally 
had no ind 


subject to the domestic tribunal. Within the family the father had a 
wer of lifeand death, and could sell the son as ares mancipi, either 
way of punishment, or by way of dissolving the family connection. 
pr ane The father also originally possessed the jus noxae 
i with respect to his son as well as a slave, a power which was a 
consequence of the principle of the father being answerable for the 
delicts of his son, and continued so long as that principle was in full 
vigour, The son who was in the power of his er could acquire no 
property for himself; all his acquisitions, like those of a slave, cnn 3 
to his father; but at the death of the father they might become hi 
own property, a circumstance which distinguished the acquisitions of 
a son from those of a slave. The father could marry his children, 
divorce them, give them in adoption, and emancipate them at 
pleasure. 
The strict notion of the patria potestas lies at the foundation of the 
Roman polity, Like other institutions, however, which in the early 
history of a state form its essential elements, the strict character of the 


potestas became ually relaxed and tly changed. The 
wil orpetandh een ge of tho diicny of oie 
The patri ight be dissolved in other ways besides those 
mentioned. If a father or son lost his citizenship, the relation between 
them ceased, for this relationship could only exist between Roman 
citizens, If father or son was made a prisoner by an enemy, the 
relation was in abeyance (in suspenso), but was not extinct. If the 
son attained certain high offices in the state, either civil or religious, 
the — potestas was thereupon dissolved. 
(Gaius, i. 55, 97, 127, &c.; Marezoll, Lehrbuch der Instit, des 
Rim. Rechtes, 1839 ; Savigny, System des heutigen Rim. Rechts, 1840.) 
PARGETING, or PARGE-WORK, the old English term for plaster- 
work in building. It is now chiefly applied to the ornamental plaster- 
work, mostly of patterns m in relief, of which characteristic 
examples are seen on the fronts of houses of the reigns of Elizabeth and 
James I., some of which are very picturesque. By workmen the term 
is used in the present day for the plastering of the sides of chimney- 
and other coarse work. 
PARHE’LION (a4, by the side of, HAs, the sun), a name given to 
- mock suns, as — have been called, ewe sometimes rons near 
sun; being, as is supposed, images of the latter formed reflec- 
tion from a cloud, ‘ 
PARIAN CHRONICLE is the name given to a block of marble 
at Oxford, which contained in its fect state a chronological 
account of the principal events in Greek history during a fod of 
1318 years, with Cecrops, B.c, 1582, and with the 
archonship of , at Athens, p.c, 264. The chronicle of the 
last ninety years was however lost, so that the part which now remains 
ends at the archonship of Diotirnus, p.c. 354. This chronicle was 


ew aa Ser with several other relics of anti uity, 
Mr. William Petty, who was employed by the Earl of Avondel, in 


counsellor in the parliament of Provence, and a munificent patron of 
or par pail 


arts and learning, that the Parian Chronicle was first 
means of Peiresc, and was baba ghar one oe , his. 
tat Smyrna, for fifty pieces of gol 1! when it was ready 
rg ne on board, Sampson was thrown into prison, and that the 
Chronicle was afterwards purchased for Lord Arundel, by Mr. Petty, 
at a much higher price. Dr, Hales, in his‘ Analysis of pga 
(vol. i. p. 103, 8vo. edition), brings forward several reasons to show 
improbability of this account ; but however this may be, the Chronicle 
reached London in 1627, and was examined, i 
Robert Cotton, with care by the learned Selden, in conjunction 
with Patrick Young, librarian to James I, and Charles L, and Richard 
James, Fellow of Corpus Christi College, Oxford. “ Many of the 


characters,” says Selden, “were entirely obliterated, and many nearly 
so; nevertheless, by the assistance of glasses, and the critical ‘ity 

of my very kind Sen d Patrick Young, after a Ys 
trials, I have restored them as well as I could.” The was 


ee by Selden, together with other inscriptions which were 
rought to EK 


the title of ‘ ora Arundelliana,’ 


land by Mr. Petty in the following year (1628), under 


During the civil war in the reign of Charles I., the Earl of Arundel a 


removed to Antwerp, and many of the marbles, which were 
in the 


have 
fortunately a copy of it was preserved in len’s work, Y 
In 1667 the Hon, Henry Howard, grandson of the Earl of Arundel 
who obtained the Chronicle from Greece, presented it to the University 
of Oxford, where it is preserved, together with other antiquities 
collected by the Earl of Arundel, in a room adjoining to the public 
schools, ed the Museum Arundelianum. The Chronicle was 


lished again in Prideaux’s ‘ Marmora Oxoniensia,’ fol. 1676, which was 


reprinted in 1732, under the care of Michael Maittaire, and again in 
1791, Oxford, under the care of W. Roberts. In Chandler's ‘ Marmora 
Oxoniensia,’ which was published in 1763, great pains were bestowed 
upon the Parian Chronicle, and many parts in which the inscription 
was defaced were sup lied by conjectures, which are frequently very 
ingenious and probable. It has also been published, with an English 
translation, in the works of Robertson, Hewlett, and Hales, which are 
mentivned in the course of this article. 

The authenticity and antiquity of this Chronicle was never called 
in question till the latter end of the last century, when a work was 
published by the Rev, J. Robertson under the title of ‘The Parian 
Chronicle, or the Chronicle of the Arundelian Marbles, with a Disser- 
tation concerning its Authenticity,’ London, 1738, in which it is 
maintained to be a fabrication of modern times. The principal objec- 
tions brought forward by Robertson are :—1. That the characters have 
no certain or unequivocal marks of antiquity. 2. It is not probable 
that the Chronicle was engraved for private use. 3. It does not appear 
to have been engraved by public authority. 4, The Greek and Roman 
writers for a long time after the date of this Chronicle complain that 
rg: Ri; no chronological account of the affairs of ancient Greece. 
5. This Chronicle is not once mentioned by any writer of antiquity, 
6. Some of the facts seem to be taken from authors of a later date. 
7. Parachronisms eppe: Seat the which we can hardly 
suppose a Greek mologer in the 129th Olympiad would be likely 
to commit, &c. - 

The objections of Robertson were replied to by Mr, Hewlett, in a 
work entitled ‘A Vindication of the Authenticity of the Parian 
Chronicle,’ London, 1789: by Mr. Gough, in the ninth volume of the 
* Archwologia ;’ and by Porson, in the ‘Monthly Review,’ in 1789. 
His objections have been more recently noticed in the first volume of 
Hales’s ‘ Chronology ;* and the whole subject has been in’ 
with great accuracy by Béckh, in the second volume of his ‘ Corpus 
Inscriptionum.’ The authenticity of the Chronicle has been also 
vindicated by Wagner, Gitt., 1790, 8vo, The result of these inquiries 
can leave little doubt respecting the authenticity and antiquity of the 
Chronicle ; and the subsequent silence of classical writers i 
it, which is perhaps the strongest ment against its antiquity, 
pe f be accounted for, as Dr. Hales remarked, by the retired 
and insular situation of Paros, It is written in pure and classical 
Greek ; the characters bear several marks of antiquity; and none 
of the passages adduced by Robertson to prove that parts of it 
were taken from writers of a later date are sufficient to establish the 


fact. 

The marble on which the Chronicle was engraved was five inches 
thick, and measured, when Selden viewed it, 3 feet 7 inches by 2 feet 
ie Asai one Rectoed ai ale nap off. . contained at that 

ime ines, rec ect ones, and might originally 
perhaps have contained a hundred. Upon an average the lines consist 
of 130 letters, all capitals, in close continuation, and unbroken into 
words, The events which it records are not so much those which 
relate to the history of the different states of Greece, but rather such 


as serve to illustrate the history of the civilisation and literature of © 


lens of Arundel House, were defaced and broken, or used to 

repair the house. The latter was the fate of the Parian Chronicle; _ 

the upper part of it, containing at least half the inscription, is saidto __ 
iad worked up in repairing a chimney at Arundel House; but 
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Greece. Thus we do not find one event in the Peloponnesian war 
either mentioned or alluded to, but we have an account of the esta- 
blishment of the principal religious festivals, of the introduction of 
the different kinds of music into those festivals, of the origin of 
tragedy and comedy, and of the time in which the most eminent poets 
and philosophers lived. 

For an examination of the dates which are assigned to the different 
events it records, the reader is referred to the first volume of Hales’s 
* Analysis of Chronology.’ 

PARIDIN (C,.H,,0, ?). A crystalline, colourless, organic substance 
found in the leaves of the Paris quadrifolia. It is coloured red by 
concentrated phosphoric or sulphuric acid. 

PARIETIN. A name first given to a substance extracted from 
Parmelia parietina, but which has now been proved to be identical with 
usnic acid. [Usyic Acr.] 

PARIGLIN. [Ssmracry. 

PARING AND BURNING. This operation consists in cutting a 
thin slice from the surface of land which is overgrown with grass, 
heath,-fern, or any other plants which form a sward by the matting 
together of their roots. The sods are allowed to dry in the sun toa 
certain degree, after which they are in heaps, and burnt 
slowly, without flame or violent heat. The result is a mixture of 
burnt earth, charred vegetable fibre, and the ashes of that part which 
is entirely consumed. 

The object of this operation is twofold: first, to kill insects and 
destroy useless or noxious weeds completely ; and secondly, to obtain a 
powerful manure, impregnated with alkaline salts and carbonaceous 
matter, which experience has shown to be a very powerful promoter of 

ion. 

instruments by which this is effected are, either a common 
plough with a very flat share, which may be used when the surface is 
very level without being encumbered with stones or large roots, as in 
low moist meadows, or in most other cases a paring-iron used by hand. 
Instead of the common plough, Snowden’s or Woofe’s paring plough 
(Hancock, Gloucester) may be used. It is a very effective tool—self- 
cleaning in its operation—and capable of cutting a thinner slice than can 
be separated by the common plough. The hand-parer is a most cumbrous 
tool, and in its use the power of the workman is most wastefully 
exerted. The crossbar of the instrument is held with both hands; 
and the upper parts of the thighs, being protected by two small slips 
of board, push the instrument into the ground, so as to cut a slice of 
the required thickness, which is then turned over by moving the cross- 
handle. The labour is severe, and a good workman can scarcely pare 
more than one-sixth of an acre m a day. The price of this work is 
from 15s. to 25s. per acre, according to the price of labour. The 
drying, burning, and spreading of the ashes are contracted for at from 
10s. to 15s, more : thus the whole cost is from 25s. to 2. per acre. In 
France it is done by a cob, which is like a shipwright’s adze, and the 
operation is called écobuer. 

Paring and burning the surface is an almost invariable preliminary 
in the converting of waste lands to tillage; and where these lands are 
pale Aang sone tenttog the plants se cannot be easily 

t y by simply ing them in the ground, burning is 

the readiest and most effectual mode of p renee, them. In this 
case the practice is universally recommended and approved of. 
But it is not only in the reclaiming of waste lands, and bringing 
them into cultivation, that paring and burning the surface is practised. 
The fertility produced by the ashes, which is proved by the luxuriance 
of the vegetation in the first crop, has induced many to repeat this 
process so often, as materially to exhaust the soil, and induce partial 
sterility. Hence the practice has been recommended on the one hand, 
and strongly reprobated on the other. 


tion is carried on. But it may be necessary to an impartial 
examination of the subject, to inquire into the changes Semanal a 
the substances subjected to the process of burning, when it is done 
with due precautions. 

In burning vegetable matter in an open fire, the whole of the carbon 
is converted into carbonic acid and flies off, leaving only some light 
ashes containing the earthy matter and the salts which the fire could 
. These are no doubt very powerful its in promoting 
are obtained at 


, might also have afforded food for vegetation. If the 
earth which is burnt with the sods is of a cold clayey nature, the fire 
will change it into a kind of sand, or brick dust, which is insoluble in 
bi ane at by ios the too ey tenacity of clays, by converting them 


mechanical effects of heat on cla: , there are certain chemical results of 
Reosense of ca fertility. 


advantage in paring and burning, that of the vegetable ashes and of 
the burnt clay. 

Burning clay soils is in fact something analogous to liming. Lime 
dissolves the vegetable matter and sets free the alkalies, and it enables 
the detached elements to enter into new combinations; but if no new 
vegetable matter be added to restore what is exhausted by vegetation, 
liming, as well as paring and burning, is detrimental in the end. 
Many experienced farmers pare and burn the soil on the edges of their 
ditches and on the banks on which the hedges grow, because they thereby 
exterminate many rank weeds; and the burnt earth mixed with farm- 
yard dung makes an admirable compost. Here the burnt earth acts 
as an absorbent, and no doubt attracts many of tle volatile parts of 
the manure, which are produced by the decomposition of animal 
and vegetable matter in it. Paring and burning therefore should be 
joined to manuring, if a powerful and immediate effect is desired 
without exhausting the soil; and in this case we do not hesitate to 
recommend it on all cold clay soils where rank weeds are apt to spring up, 
and coarse grasses take the place of the better sorts which have been 
sown. ‘The proper time to pare aud burn is evidently after the land 
has lain in grass for several years, and is broken up for tillage. The 
surface should be thin; about two inches is the extreme 
thickness allowable for the sod if the soil is very stiff and poor, and as 
thin as possible in a better soil. The sods should be moderately dried, 
and then arranged into small heaps with a hollow in the middle to 
hold heath or bushes to kindle the fire, When it has fairly established 
itself, all the apertures should be carefully closed. Wherever any 
fire breaks out, a fresh sod should be immediately put over it; a heap 
containing a small cart-load of sods should be smouldering for several 
days without going out, even if it rains hard. If the fire is too brisk, 
the earth will form hard lumps, and even vitrify ; but otherwise it 
comes out in the form of a fine powder, in which evident marks . of 
charcoal appear. If this is of a fine red colour, it is a good sign; for 
the iron in the earth has been converted into a peroxide, which is 
perfectly innocent in its effects on vegetation, whereas all the saline 
impregnations of iron are more or less hurtful. It is better to burn 
the sods in large than in small heaps; for the more the fire is 
smothered, the better the ashes. 

So great a quantity of ashes is sometimes produced as to admit of a 
portion being carried off on grass-land, or used to manure another field 
for turnips. As this is evidently robbing the field where the operation 
has been carried on, an equivalent quantity of manure should be 
brought in exchange. Perhaps the most advantageous mode of using 
the ashes is to spread them in the drills where the turnip-seed is to be 
sown, after a portion of dung has been buried under them. In this 
manner the ashes from one acre of land pared and burnt, together 
with ten or twelve cart-loads of good yard dung, and a half dressing of 
superphosphate of lime, will manure two acres, and all the manure of one 
acre, in the ordinary mode of raising turnips on ridges, will be saved. 
If the ashes will produce as good turnips with half the usual quantity 
of dung, the expense of paring and burning is amply repaid, But 
experience proves that the earth and ashes almost ensure a good crop 
of turnips in many poor stiff soils in which they would probably not 
have succeeded if sown in the common course of cultivation without 
bones or ashes. 

When a considerable extent of poor land is brought into cultivation, 
and there is no sufficient supply of manure at hand, paring and 
burning a portion of the land every year, by which a crop of turnips is 
obtained, is a most effectual means of improvement, Lime may be 
used at the same time with the ashes, and will increase their effect, 
provided some vegetable undecayed matter remains in the soil after 
paring ; but lime will tend to exhaust this; and if, in consequence of 
liming, a few good crops of corn are obtained at first, the soil will be 
so exhausted as to be of little value afterwards, This is the abuse of 
the practice, which has caused it to come into disrepute, It would be 
a great waste to burn the surface of a rich piece of grass-land where 
the plants growing in it are tender and succulent, and would readily 
rot on being ploughed under ; in such case a moderate application of 
lime would have a much better effect. This kind of land will produce 
good crops without any manure, and continue fertile for many years 
if judiciously cultivated. To pare and burn rich land is wasteful, and 
can never be recommended, It is only on poor land which has not 
strength to produce a crop, and of which the texture requires to be 
improved and its powers stimulated, that paring and burning is 
advantageous; on poor thin chalky soils which have been laid down 
with sainfoin, of which the roots and stems are grown coarse and hard, 
so as not readily to rot in the ground, the operation is proper and 
advantageous. The turnips produced by the ashes, with or without 
the assistance of dung, must be fed off by sheep folded on the land, 
whose dung and urine will enrich it, and their tread consolidate it. By 
this mode of proceeding great advantages are obtained from paring and 
burning, and the land, so far from being deteriorated, will be improved. 
_ Many landlords rigidly forbid their tenants to pare and burn any 
— of their land, from an idea that the heart of it is destroyed by the 

urning. But in the hands of an intelligent tenant the practice is 
perfectly safe and even beneficial, for he knows it to be his interest to 
apply a certain quantity of dung, either at the same time that the land 
is thus treated, or for the next crop, and where under ordinary farming 
there is no sowing of corn crops except after turnips, clover, or some 
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other green crop consumed on the farm, there could be little danger of 
any detriment tL the land, even if it were pared and burnt once in 
every ten or twelve years, provided it were judiciously treated in the 
intervals. The farmer would be benefited in many situations, and the 
practice would tend to keep up the value of the farms, 

In Devonshire, where the land has been pared and burnt from time 
immemorial, even where the soil is rich, the practice has been often 
resorted to without any judgment. Provided 4 crop of corn or 
potatoes was obtained at little cost, the consequences to the future 
state of the land were not heeded; and landlords, seeing their farms 
impoverished, put a stop to the practice. Thus many useful modes of 
cultivation have been reprobated from the abuse of them, which, 

perly applied, would have been advantageous to all parties, ere 

no maxim more true than this: that whatever injures the landlord, 
injures the farmer who is not desirous of removing, and vice versd ; 
and all itive restrictions on cultivation, however n when 
there is a fear of dishonest conduct, diminish the value of a farm and 
lessen the rent which can be fairly afforded for it. Ignorance is often 
a greater destroyer of the interest of both landlord and tenant than 
wilful dishonesty ; and the spreading of useful information amongst 
tenants, so that they may see their own advantage, is the surest means 
of improving landed property. Many tracts of waste land might be 
ves 2 into cultivation by means of paring and burning, which 
without it would never repay the labour required. Where the soil is 
inclined to peat, this operation and abundant liming are the indis- 
pensable preliminaries of cultivation. The ashes and the lime will 
produce vegetation and food for animals. These will produce dung 
to supply what the vegetation abstracts, and to assist also in the 
further decomposition of the peaty matter, converting it into vegetable 
mould. 

The first crop after paring and burning, as was observed before, 
should, if Pate be turnips, and these should be consumed on the 
spot; but there are exceptions to the rule, The soil may be a stiff 
an of a considerable degree of natural fertility, only encumbered with 
rank weeds and grasses. Tn Shis cons the Merlo is burnt to destroy 
these, and a crop of corn may safely be taken after the paring and 
burning, the land coming into a regular alternate rotation after it. 
For example, the next crop may be beans or tares, with a good pro- 
portion of dung; or clover may be sown with the first crop, if the 
ground appears fit for it. The effect of the ashes will be readily per- 
ceived in the luxuriance of the clover. Such land may be afterwards 
cultivated, according to its nature and quality, with the rest of the 
farm; or laid down to grass after a course of cleansing and ameliorating 
crops. Thus old wet meadows, after having been well underdrained, 
may be greatly improved, and either converted into arable fields or 
laid down again with choice grasses, 

Old rough pastures have often been greatly improved by a very thin 
paring and burning, so as not to destroy all the roots of the grass. 

hen the ashes are spread over the pared surface, sume good grass- 
seeds are sown with them. The whole is well harrowed or scariiied 
and rolled, and the grass which will spring up after this will be greatly 
improved, and will fully repay the ex of this simple mode of 
renovating it. This is the cheapest mode of improving coarse pastures 
that we know, without breaking them up. 

The partial paring and burning of the headlands of fields, for the 
purpose of mixing the ashes and burnt earth with dung in a compost, 
is a most excellent practice, and often superior to that of using the 
soda only, without burning them. These sods contain innumerable 
seeds of weeds, and eggs or maggots of insects, which are not destroyed 
the fermentation of the heap, but on the contrary, are brought to 

The loss of a portion of vegetable matter in the burning is 
amply compensated by the destruction of these enemies of the future 
crops. 

It now only remains to take notice of the soils and situations where 
ing and burning cannot be recommended. Wherever the soil is 
very loose from a great proportion of silicious sand in its composition, 
is held together chiefly by the slender roots which run through it, 
the burning would destroy the whole of the vegetable matter; and 
the residue would be a mere barren silicious sand, much worse and 
more porous than it was when held together by the roots, The only 
way to bring such soils into cultivation is to put clay or marl on them, 
oon to force vegetation by means of liquid and other manures, con- 
solidating them by every means applicable, so that they may retain 
moisture, and that the manure may not be washed through by the 
rains. Such soils may be improved, but they are the most ungrateful 
of any; and it is only necessity and indefatigable industry which can 
make them a yr any crops. 

On the whole, the operation of paring and burning, when judiciously 
applied and ay Petorme, is a most excellent and cheap improve- 
ment of dry 5 it will never diminish their fertility, if they are 
puey cultivated and manured, and a judicious succession of crops 

adopted; but on the con it will improve their quality and tex- 
ture, and make them more uctive. 

PARIS RED. (Cotouniye Marrens.] 

. [Covountye Matrens.] 

PARISH. This word is probably derived into the English language 
A ee ee ee ane at pareetia ox porvecio, and 
ultimately from the Greek parvikia (wapoxia). At the present day it 


denotes a circumscribed territory, in extent. and population: 
but annexed to a single church, whose incumbent or minister is en’ 
law to the tithes and spiritual offerings within the territory, In 
e early ages of Christianity the term appears to have been used in 
some parts of Europe to signify the district or diocese of a x 
distinguished from the ‘ provincia’ of the archbishop or m: tan. 
(Du Cange, ‘ Gloss,,’ ad verb. ‘ Parochia ;’ Selden’s ‘ History of Tithes,’ 
vi,, sect. 3.) These large evclesiastical vinces were grad 
broken down into subdivisions, for which m were appoin 
either permanently or occasionally, who were under the role of 
bishop, were paid out of the common treasury of the bish 
had no particular interest in the oblations or profits of the church 
which their ministry applied, This was the state of things in 
primitive times, which probably continued -till towards the end 
3rd century. After that period proprietors of lands 
licence of the higher esiastical authorities, to buil 
churches in their own possessions; and in such cases the cha 
est was not paid by the bishop, but was permitted to 
is maintenance and to the particular use of his own church the 
or the proportion of the profits of the lands with which the founder 
had ra ah it, as well as the offerings of such as repaired thither for 
divine service. This appears to be a probable account of the 
and gradual formation of parochial 
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the purpose ; and a bishop, with subordinate priests, began to reside 
in the immediate neighbourhood of the ious houses, having the 
charge of districts of various extent, comprehending several towns and 
villages, and assigned principally with a view to the convenience of 
the inhabitants in assembling Neo = = church. Within these 
districts, or circus, as they were ,» Which were precisely analogous 
to the diocesan parishes in other parts of Barops, this at 
priests itinerated for the purpose of exercising their shriving, but 
always resided with the bishop. By degrees other churches were 
to meet the demands for public worship, but still at first wholly de- 
ding upon the mother-church, and supplied by the bishop from his 
ily of clergy resident at the bishopric with ministers or curates, 
who were supported by the common stock of the diocese. For the 
fund or endowment in each of these districts was common; and what- 
soever was received from tithes or the offerings of devotees at the 
different altars, or by any other means given for ous uses, Was 
made into a general treasure or stock for the eccl purposes of 
the whole diocese; and was applied by the bishop in the first place to 
the maintenance of himself and the college of priests resident with 
him at the church, and afterwards for distribution in alms among the 
poor and for the reparation of churches. 

This community of residene and interest between the bishop and 
his attending clergy, who are often termed in the chronicles of those 
days episcopi clerus, constituted the notion of cathedral churches and 
monasteries in their simplest form. How long this state of things 
continued does not precisely appear, though Selden expresses an 
opinion that it was in existence as late as the sth century. (‘ History 
ot Tithes,’ chap, ix., sect, 2,) It has indeed been asserted by Camden 
(‘ Britannia,’ p. 160), and was formerly the commonly received opinion, 
that Honorius, the first archbishop of Canterbury after Augustine, 
divided his province into parishes about the year 630; but Selden proves 
satisfactorily that Honorius could not have made a parochial division 
in the sense in which we now understand the term; and that, if made 
at all, it must have been such a distribution into districts, then called 
parishes, as is above described, and which was so far from originating 
with Honorius, that it must have been nearly as ancient as bishoprics. 

It seems most probable that the creation of parishes in England 


piety tended to the advancement of religion, and were in aid of the 
common treasury of the diocese, they were encouraged by the bishops, 
who readily consecrated the of worship so established, and con- 
sented that the minister or incumbent should be resident at his church, 
and receive for his maintenance, and for the use of that 

church, the tithes and offerings of the inhabitants, as as any 
endowment or which the ge ery to it. Fo A pcondel 
ment or salary us consisted of a glebe, or a portion appro- 
priated to that purpose, which was indeed the only means of providing 
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for the maintenance of the incumbent at a time when almost all the 
wants of life were supplied from the immediate produce of the earth, 
and, together with the right of receiving the other ecclesiastical profits 
which arose within the territory limited by the founder, became the 
settled revenue of the church, and annexed to it in perpetuity. The 
last concession made to the lay founder was probably the patronage or 
right of ing the clerk to the church, which by the primitive 
constitution, belonged exclusively to the bishop; and when this was 
obtained, these limited territories differed in no material respect from 
our modern parishes. Indeed it can ly admit of doubt that our 
ial divisions arose chiefly from these lay-foundations, the differ- 
ences in extent being accounted for by the varying limits appointed 
for them at their origin. Their names were derived from some 
fayourite saint, from the site, or the lordship to which they belonged, 
or from the mere of the respective founders. Such appears to 
have been the origin of the lay parishes; and it is reasonable to con- 
clude that as soon as this practice was established, the bishops and 
igious houses, in the districts or parishes in which they had reserved 
to ves the right of presentation, followed the same course by 
limiting the ecclesiastical profits of each church to the particular in- 
cumbent, and restricting the devotions as well as the offerings of the 
inhabitants to that church only. 

The earliest notice of these lay foundations of parishes is by Bede, 
about the year 700 (‘ Hist. Eccl.’ lib. v., c. 4and 5). By the end of 
the Sth century they had become frequent, as clearly appears from the 
charters of confirmation made to Croyland Abbey, by Bertulph, king 
of Mercia, in which several churches of lay-foundation are compre- 
hended. In the laws of king Edgar (a.p. 970) there is an express 
provision that every man shall pay his tithes to the most ancient 
church or monastery where he hears God's service; “ Which I under- 
stand not otherwise,” says Selden, “than any church or monastery 
whither usually, in respect of his commorancy or his parish, he re- 
paired; that is, his parish church or monastery.” (‘ History of Tithes,’ 
chap. ix., 1-4.) 

Although the origin of parishes generally in England is pretty 
clearly ascertained, the hi of the formation of particular parishes 
is almost wholly unknown. As these divisions originated in an un- 
lettered period, and were too local and obscure to be recorded in the 
chronicles or general histories of the times, and for the most part too 
ancient to be ed in any episcopal registers now existing, it 
would be unreasonable to expect any satisfactory evidence of their 
 ayairved origin; and as a matter of fact, no evidence whatever can 

juced on the subject, 
owever satisfactory this account of the origin of parishes may be 
with reference to country parishes, it furnishes no explanation of the 
origin of parishes in towns—a subject which is involved in great ob- 
seurity ; and indeed the changes which the latter may be shown to 
have undergone within time of memory seem to point to a different 
principle of formation. 

The country parishes appear to be nearly the same in name and 
number at the present time as they were at the time of Pope Nicholas’s 
‘ Taxation,’ compiled in the reign of Edward I, (a.p, 1288); but in 
some of the large towns the number of parishes has very considerably 
decreased, Thus, in the city of London there are at present 108 

ishes, though at the time of the ‘ Taxation’ the number was 140; 

like manner in Norwich the number has been reduced from 70 in 
the time of Edward 1, to 37 at the present day. In other ancient 
towns, such as Bristol, York, and Exeter, the number does not appear 


materially changed, but the names have been often altered. 
causes of these variations it would be difficult to trace ; 
but greater changes might reasonably be expected in towns than in 
the country parishes, in consequence of more frequent fluctuations of 
wealth and population in the former, Where a decrease has taken 
place in the number of town parishes in the three Jast centuries, it is 
probably to be accounted for by the great reduction since the Reforma- 
tion in the amount of oblations and what are called personal tithes, 
which in cities were almost the only provision for the parochial clergy. 
The size of English parishes varies much in different districts. In 
the northern counties they are extremely large, forty square miles being 
no unusual area for a parish; and, generally speaking, parishes in the 
north are said to average seven or eight times the area of those in the 
southern counties, The boundaries of parishes in former times ap 
to have been often ill-defined and uncertain; but since the establish- 
ment of a com provision for the poor by means of assessments 
of the inhabitants of parishes, the limits have in general been ascer- 
tained with sufficient precision. 


parish 
or district supporting its own poor, and from these returns, in 1854, 
it appears that the total number of such places is 14,603, and the num- 
ber is constantly increasing with the increase of tion, But in this 
number are included many subdivisions of such as the town- 
ships in the northern counties, which by stat. 13 & 14 Car. II., c. 12, f.21, 
are permitted to maintain their own poor, and also other places which 
by act of parlinment, though not parishes, have the same privilege. 


| 


Another difficulty, which has probably affected all the enumerations 
which have hitherto been made, is the large number of doubtful 
parishes. It is somewhat uncertain at the present day what circum- 
stances constitute a parish church, In the Saxon times, and for some 
centuries after the Conquest, the characteristics which distinguished a 
parish church from what were called field churches, oratories, and 
chapels, were the rights of baptism and sepulture. (Selden, ‘ History 
of Tithes,’ chap. ix., 4; Degge’s ‘ Parsons’ Counsellor,’ part i., chap. xii.) 
But in modern times this line of distinction would include as parish 
churches almost all chapels-of-ease, and also the churches and parochial 
chapels erected under the stat. 58 Geo. III., c. 45, “ for building addi- 
tional churches in populous places.” The various views entertained of 
the constituents of a parish will in a great measure account for the 
different results of the several enumerations which have been made; 
and this is in fact one of the reasons assigned by Camden for the 
difference between the number of the parish churches in England and 
Wales stated to Henry VIII. in 1520, by Cardinal Wolsey, and that 
stated about a century after to James I., the former being 9407, and 
the latter 9284. (Camden's ‘ Britannia,’ 161-2.) The number of the 
parishes mentioned in Pope Nicholas’s ‘ Taxation’ above referred to, as 
nearly as can be ascertained, appears to be between these two accounts. 
Blackstone says, that the number of parishes in England and Wales 
had been computed at 10,000. Perhaps the number of parishes in 
England and Wales (meaning by the term simply a district annexed 
to a church whose incumbent is by law entitled to tithes in that 
district) may be taken to be about 11,000. 

(See Holland's ‘ Observations on the Origin of Parishes,’ in Hearne’s 
pee tg vol, i. p. 194; and Whitaker’s History of Whalley, book ii, 

p. 1.) 

PARK. This term, in its legal signification as a privileged enclo- 
sure for beasts of the forest and chace, is at the present day nearly 
obsolete. Under the ancient forest-laws, the franchise of the highest 
degree was that of a forest which was nomen generalissimum, and 
contained within it the franchises of chace, park, and warren. The 
only distinction between a chace and a park was, that the latter was 
enclosed, whereas a chace was always open, and they both differed 
from a forest, inasmuch as they had no peculiar courts or judicial 
officers, nor any particular laws, being subject’ to the general laws of 
the forest; or as Sir Edward Coke maintains, to the common law 
exclusive of the forest-laws. (4 ‘ Inst.,’ 314.) A chace and a park 
differed from a forest also in the nature of the wild animals to the 
protection of which each was applied. The beasts of the forest, or 
beasts of venery, as they were called, were tantim silvestres, that is, 
as Manwood explains the phrase (‘Forest Laws,’ chap. iv., sec. 4), 
animals such as the hart, hind, hare, boar, and wolf, which “do keep 
the coverts, and haunt the woods more than the plains.” On the 
other hand, the beasts of chace or park were tuntdm campestres, that 
is to say, they haunted the plains more than the woods, According to 
the strict legal meaning of the term, no subject can set up a park 
without the grant of the Crown or immemorial prescription, which is 
presumptive evidence of such a grant. In modern times the term is 
little known, except in its popular acceptation as an ornamental 
enclosure for the real or ostensible purpose of keeping fallow deer, 
interspersed with wood and pasture for their protection and support. 
(Blackst. ‘Comm.’ Mr. Kerr’s ed. vol. ii.) 

PARK OF ARTILLERY. [Arrintery Park.] 

PARK, ENGINEER, is the term applied to the whole equipment of 
stores, intrenching tools, &c. belonging to the engineer department in 
the field, and to the depdt where these are stored, and where the 
officers and men of this branch of the service are camped. In a siege 
the engineer park should be as near as possible to the siege works, but 
covered from the enemy’s fire. Natural positions, in hollows and 
behind hills, affording such protection, may generally be found within 
1000 yards or so of the first parallel. 

PARKS, PUBLIC. [Arsoretum.] 

PARLIAMENT, IMPERIAL, the legislature of the United King- 
dom of Great Britain and Ireland, consisting of the king or queen 
[rsa], the lords spiritual and temporal [Lorps, Hous oF], and the 

ights, citizens, and burgesses [Commons, Houss or] in parliament 
assembled. 

The word is generally considered to be derived from the French 
parler, to “It was first applied,” says Blackstone, “ to general 
assemblies of the states under Louis VII. in France about the middle 
of the 12th century,” The earliest mention of it in the statutes is in 
the preamble to the statute of Westminster, a.p. 1272, 


OricIn ayp ANTIQUITY OF PARLIAMENT. 


The origin of any ancient institution must be difficult to trace, 
when in the course of time it has undergone great changes; and few 
subjects have afforded to antiquaries more cause for learned research 
and ingenious conjecture than the growth of our parliament into the 
form which it had assumed when authentic records of its existence and 
constitution are to be found. Great councils of the nation existed in 
England both under the Saxons and Normans, and appear to have 
been common amongst all the nations of the north of Europe. They 
were called by the Saxons michel-synoth, or great council; michel- 
gemote, or great meeting; and wittena-gemote, meeting of wise men—by 
the last of which they are now most familiarly known. 
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these councils cannot be known with any 


The constitution o! 2 ~f ta the wibjeck, and 


f 
there has 


they were surmmoned, and what = of power 
isa matter of doubt and obscurity. “ The main con- 
canon etgiaibenoaty on it now stands,” says Blackstone, “ was marked 


that prince, wherein he promises ome] 
all archbishops, bishops, abbots, earls, and greater barons [Barons 
personally, and all other tenants in chief —_ oe Reet A 

in piace, wi ys’ notice, 
hes ; and hie costteation has 


lis 
ieioks of ths realm and of the people, should be treated, accorded, and 
establiahed in iament, by the king and by the assent of the pre- 
lates, earls, barons, and the commonwealth of the realm, a ing 
as had been before accustomed.” In reference to this statute, Mr, 
Hallam observes, “that it not onl en ty . legislative jmp 
ration the present constitution of parliament, ut it as | 
already standing upon a custom of some length of time.” (1 ‘ Const, 
Hist.,’ 5.) 


Constitvent Parts OF PARLIAMENT. 


. These have been treated of in separate articles, and nothing more 
will be attempted in this place than a brief analysis, which will bri 
the whole under one view. Of the king (or queen), the 
ing need be repeated. 
The House of Lords is at present composed of — 


Lorps Srrrirvat. 


first in rank, 


2 archbishops (York and Canterbury) 
24 ish bishops 
4 Irish representative bishops 
Total, 30 


Lorps Temporat. 
3 princes of the blood royal 

20 dukes 
21 marquesses 

111 earls 
22 viscounts 

213 barons 
16 representative peers of Scotland 
28 representative peers of Ireland 


Total, 461 


The number has been greatly augmented from time to time, and 
there is no limitation of the ad of the crown to add to it by 
further creations. The titles of all temporal peers are now hereditary ; 
since the decision of the House of Lords in 1856 (when by letters 

Baron Wensleydale was created “for and during his natural 

} that neither such letters patent, nor the writ of summons, could 

the person named therein to sit or vote in parliament. The 
introduction of the representative peers of Scotland and Ireland was 
effected on the union of those kingdoms respectively with England. 
The former are elected by the hereditary peers of Scotland descended 
from Scottish peers at the time of the Union, and sit for one par- 
liament only ; the latter are chosen for life by the peers of Ireland, 
wi hereditary or created since the Union. The power of the 
crown to create Irish peers is limited by the Act of Union, so that 


when three of the peerages of Ireland have 


The House of Commons properly consists of 658 members, but 
St. Albans and Sudbury having been disfranchised, and not havi 


ving 
been any other towns, it now consists of 654 only, dis. 
tetbouted as follows ar 


ENGLAND AND WALES. 


159 knights of shires 
337 citizens and burgesses 


Total, 496 
Scortann, 


30 knights of shires 
28 citizens and burgesses 


Total, 53 


IRELAND, 


64 knights of shires 
41 citizens and burgesses 
Total, 105 
Total of the United Kingdom, 654. 


An account of the changes effected in the parliamen| 
tuencies at different times, more particularly by the Reform 
a full view of the present system of representation, is given 
article Commons, House or, 

The lords and commons originally were one assembly, 
of their separation is not known. Sir Edward Coke states 
seen a record, 30 Hen, I, (1130), of their degrees and 
body, and affirms that the ion took place at the desire 
commons, (13 ‘State Trials, 1410.) Elsynge avers that “the commons 
ever had a place for their consultation apart from 
they did often meet and sit in one room,” 
precedents in support of his position, (‘Manner of Holding 
ments,’ pp. 101-104, 155.) 


PoWER AND JURISDICTION OF PARLIAMENT. 


1, Leoistative AUTHORITY COLLECTIVELY.—The authority of par- 
liament extends over the United Kingdom and all its colonies 
foreign possessions, There are no other limits to its power of 
laws ed the whole a thei ot i to i 
all other sovereign authority, illi 
or their power to resist them. It has er to alter the : 
of the country, for that is the constitution which the last act of 
parliament has made. It may take away life by acts of attainder, and 


E 
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ring | make an alien be as a natural-born subject. 


Parliament does not in the ordinary course directly for the 
colonies. For some, the queen in council legi , and others have 
legislatures of their own, and propound laws their internal govern- 
ment, subject to the approval of the queen in council; but these may 
afterwards be repealed or amended by direct statutes from 
country. Their legislatures and their laws are both subordinate to the - 
mother country. ; = 

The power of imposing taxes upon colonies for the support of the 
parent state was attempted to be exercised by parliament upon the 
provinces of North America; but this attempt was the immediate 
occasion of the severance of that great country from our own. The 
injustice and hardship of colonial taxation must be admitted; but the 
legal power of parliament to impose such taxes can be e 
by its own acts conferring constitutions and privileges the 
colonies, which are all subject to its authority. 

There are some subjects indeed upon which parliament, in familiar — 
language, is said to have no right to legislate; such for instance as the 
Church ; but no one can intend more by that expression than that it 


To conclude, in the words of 


even transference which parliament may think fit. The king swears 
at the coronation to govern “according to the statutes in me 
agreed upon,” and these of course may be altered. Pre! of the 


away by the 
i , with the consent of the three estates of the realm. ‘The king 


into a view of his general prerogatives, which are treated of elsewhere 
[Kine], it will be necessary to advert to certain parliamentary functions 
exercised by him, and which are most important in the conduct of 


on, 

Scomnone I & by MSLAEEE the king alone that parliament can be 
assembled. There have been only two instances in which the lords 
and commons have met of their own authority, namely, previously to 
the restoration of King Charles II. and at the Revolution in 1688. 

The the be “houses of pats intaat, Sovritbetancing “coo Reelin 
to ie two notwi! i 
Salrned by So gaeG Tee en ee 
601 ed mt summoned ’ ‘ 
which howevale BS gr vance the confirmation of them by ‘d ing that 
“the manner of the enforced by the difficulties and 
exigencies which then lay upon the nation, is not to be drawn into 
example.” In the same manner the first act of the reign of William 
re pe eet os np ce ip ieeligeati oh Dare 
two houses of parliament, as ey en summoned according to 
the usual form, and the succeeding parliament recognised the legality 
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of their acts. But apa the king may pe poles the sapretion 
calling parliaments, prerogative is restrained within certain limits ; 
as he is bound by statute to issue writs within three years after the 
determination of any parliament; while the practice of providing 
money for the public service by annual enactments renders it com- 
pulsory upon him to meet parliament every year. 

There is one contingency upon which the parliament may meet 
without summons, under the authority of an Act of parliament. It 
was provided by the 6 Anne, c. 7, that “in case there should be no 

liament in being at the time of the demise of the crown, then the 

preceding parliament should immediate convene and sit at West- 
minster, as if the said parliament had never been dissolved.” By the 
$7 Geo. III., c. 127, a parliament so revived would only continue in 
existence for six months, if not sooner dissolved. 

As the king appoints the time and place of meeting, so also at the 
commencement of every session he declares to both houses the cause 
of summons by a speech delivered to them in the House of Lords by 
himself in person, or by commissioners appointed by him. Until he 
has done this, neither house can proceed with any business. 

The causes of summons declared do not make it necessary for 
parliament to consider them only, or to proceed at once to the con- 
sideration of any of them. After the speech, any business may be 
commenced; and the commons, in order to prove their right to act 
without reference to any authority but their own, invariably read a 
bill a first time pro forma before they take the speech into considera- 
tion. Other business is also done very frequently at the same time. 
New writs are issued for places which have become vacant during the 
recess, returns are ordered, and even addresses are presented on 
matters unconnected with the 

ion and Adjournment.—Parliament, it has been seen, can 
only commence its deliberations at the time appointed by the king; 
neither can it continue them any longer than he pleases. He may 
e parliament by having his command signified in his presence 
the lord-chancellor or speaker of the House of Lords to both houses, 
or by writ under the great seal, or by commission. The effect of a 
prorogation is at once to suspend all business until parliament may be 
summoned again. Not only are the sittings of parliament ‘at an end, 
but all proceedings pending at the time, except im ents by the 
commons, are quashed. A bill must be renewed a prorogation, 
as if it had never been introduced, though the rogation be for no 
more than aday. William III. prorogued parliament from the 21st 
October, 1689, to the 23rd, in order to renew the Bill of Rights, con- 
cerning which a difference had arisen between the two houses that was 
fatal to it. It being a rule that a bill cannot be passed in either 
house twice in the same session, a tion has been resorted to in 
other cases to enable a second bill to be brought in. 
+ Adjournment is solely in the power of each house respectively. It 
has not been uncommon indeed for the king’s pleasure to be signified, 
by ag proclamation, that both houses should adjourn. Either 
them however may decline complying with what can be considered 
as no more than a request. Business has frequently been transacted 
after the king’s desire has been made known, and the question for 
adjournment put in the ordinary manner. 
Dissolution.—The king may also put an end to the existence of 


ves only to execute 


pleasing things, and to rae personally in matters that may 


The judicial functions of the lords and their right to pass bills 
affecting the peerage which the commons may not amend, are the only 
properties peculiar to them, apart from their personal rights and 
privileges. 

Tazation.—The chief powers vested in the House of Commons are 


those of taxes and voting money for the public service. 
Bills for these purposes can only originate in that house, and the Lords 
may not make any alterations in for the correction of 


commons at pleasure. Grants distinct from those proposed 
estimates cannot be made without the king’s recommendation being 
signified. The commons will not allow the right of the lords to 
insert in a bill any pecuniary penalties or to alter the amount or 
application of any penalty imposed by themselves; but the rigid asser- 
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tion of this rule was found to be attended with much inconvenience, 
and a standing order was made in 1831, directing the Speaker in each 
case to report whether the object of the lords appears to be “to 
impose, vary, or take away any pecuniary charge or burthen on the 
subject,” or “ only to relate to the punishment of offences, and the 
house shall determine whether it may be expedient in such particular 
case to insist upon the exercise of their privilege.” 

On May 21, 1860, the bill for the repeal of the paper duty was 
thrown out by the House of Lords, after having been passed by the 
commons. This excited much attention, as it was contended that the 
power of refusing to repeal a tax was in fact equal to that of imposing 
one. It was, however, generally agreed that the lords had the power 
of refusing to pass any bill of which they disapproved. On July 5, the 
House of Commons, on the motion of Lord Palmerston, unanimously 
resolved, “1. That the right of granting aids and supplies to the crown 
is in the commons alone, as an essential part of their constitution; and 
the limitation of all such grants, as to the matter, manner, measure, 
and time, is onlyin them. 2. That although the lords have exercised 
the power of rejecting bills of several descriptions relating to taxation, 
by negativing the whole, yet the exercise of that power by them has 
not been frequent, and is justly regarded by this house with peculiar 
jealousy, as affecting the rights of the commons to grant the supplies 
and to provide the ways and means for the service of the year. 3. That 
to guard for the future against an undue exercise of that power by the 
Lords, and to secure to the commons their rightful control over tax- 
ation and supply, this house has in its own hands the power so to impose 
and remit taxes, and to frame bills of supply, that the right of the 
commons as to the matter, manner, measure, and time, may be 
maintained inviolate.” 

Right of determining Elections.—Another important power peculiar 
to the commons is that of determining all matters touching the 
election of their own members, and involving therein the rights of 
the electors. Upon the latter portion of this right a memorable contest 
arose between the Lords and Commons in 1704. Ashby, a burgess of 
Aylesbury, brought an action at common law against the returning- 
officers of that town for having refused to permit him to give his vote 
at an election. A verdict was obtained by him, but a judgment was 
given against him in the Queen’s Bench, which was. reversed by the 
House of Lords upon a writ of error. The commons declared that 
“ the determination of the right of election of members to serve in 
parliament is the proper business of the House of. Commons, which 
they would always be very jealous of, and this jurisdiction of theirs is 
uncontested ; that they exercise a great power in that matter, for they 
oblige the officer to alter his return according to their judgment; and 
that they cannot judge of the right of election without determining 
the right of the electors, and if electors were at liberty to prosecute 
suits touching their right of giving voices in other courts, there might 
be different voices in other courts, which would make confusion, and be 
dishonourable to the House of Commons; and therefore such an action 
was a breach of privilege.” In addition to the ordinary exercise of 
their jurisdiction as regarded the right of elections, the commons 
relied upon an Act of the 7 Will III, ¢. 7, by which it had been 
declared, that “the last determination of the House of Commons con- 
cerning the right of elections is to be pursued.” On the other hand, 
it was objected that “ there is a great difference between the right of 
the electors and the right of the elected: the one is a temporary right 
to a place in parliament pro hdc vice ; the other is a freehold or fran- 
chise. Who ae a right to sit in the House of Commons, may be 
properly cognizable there; but who has a right to choose, is a matter 
origi established, even before there is a parliament. A man has a 
right to his freehold by the common law, and the law having annexed 
his right of voting to his freehold, it is of the nature of his freehold, 
and must depend upon it, The same law that gives him his right 
must defend it for him, and any other power that will pretend to take 
away his right of voting, may as well pretend to take away the freehold 
upon which it depends.” These extracts from the Report of a Lords’ 
Committee, 27th March, 1704, upon the conferences and other pro- 
ceedings in the case of Ashby and White, give an epitome of the main 

ents upon which each party in the contest relied. The whole of 
this Report, together with another of the 13th March, may be read 
with great interest. 

Encouraged by the decision of the House of Lords, five other 
burgesses of Aylesbury, now familiarly known as “the Aylesbury 
men,” commenced actions against the constables of their town, and 
were committed to Newgate by the House of Commons for a contempt 
of their jurisdiction, They endeavoured to obtain their discharge on 
writs of habeas corpus, but did not succeed. The commons declared 
their counsel, agents, and solicitors guilty of a breach of privilege, and 
committed them also. Resolutions condemning these proceedings 
were passed by the lords; conferences were held, and addresses pre- 
sented to the queen. At length the queen came down and prorogued 
parliament, and thus put an end to the contest and to the imprison- 
ment of the Aylesbury men and their counsel. 

The question which was agitated at that time has never since arisen. 
The commons have continued to exercise the sole right of determining 
whether electors have had the right to vote while inquiring into the 
conflicting claims of candidates for seats in parliament, and specific 
modes for trying the right of election by the house have been pre- 
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scribed by statutes, and its determination declared to be “ final and 
conclusive in all subsequent elections, and to all intents and purposes 
whatsoever.” 

Connected with the right of the commons to adjudicate upon all 
matters relating to elections, be mentioned their power over the 
eligibility of candidates. John Wilkes was expelled, in 1764, for being 
the author of a seditious libel. In the next parliament (February 3, 
1769) be was again for another libel; a new writ was ordered 
for the county of Middlesex, which he represented, and he was re- 
elected without a contest; upon which it was resolved, on the 17th of 
February, “that having been in this session of parliament expelled 
this house, he was and is i ble of being elected a member to serve 
in this present parliament.” The election was declared void, but Mr. 

pel 6 elected, and hia election was once more declared void, 


trell, then a member, accepted the Chiltern Hundreds, and stood 
against Mr. Wilkes at the election, and, being defeated, petitioned the 
house against the return of his opponent. The house resolved that 
al h a majority of the electors had voted for Mr. Wilkes, Mr. 
Lu 1 ought to , a been returned, and they amended the return 
accordingly. Against this proceeding the electors of Middlesex pre- 
sented a petition, witbout effect, as the house declared that Mr. Luttrell 
was duly elected. The whole of these proceedings were severely con- 
demned, and on the 8rd of May, 1782, the resolution of the 17th of 
February, 1769, was ordered to be expunged from the journals as 
“ subversive of the rights of the whole body of electors of this king- 
dom.” A resolution similar to that expunged had been passed in the 
ease of the unfortunate Hall, in 1580, as part of the many punishments 
inflicted upon him, which we shall have occasion to mention. 

Oaths.—The power of administering oaths exercised by the lords is 
not claimed by the House of Commons. They formerly endeavoured 
to attain the end supposed to be secured by the administration of an 
oath, by resorting to the authority of justices of the peace who hap- 

to be members of their own body; but all such expedients 

ve long since been abandoned, and witnesses guilty of falsehood are 

punished by the house for a breach of privilege, not being amenable 

to the laws regarding perjury. Election committees have er by 

statute to administer oaths, and witnesses giving false evidence are 
guilty of perjury. : . ; 

3. Privileges—Both houses of parliament various rights 
and privileges for the maintenance of their collective authority, and 
for the protection, convenience, and dignity of individual members. 
At the commencement of each parliament, the 8, er, on behalf of 
the commons, has “ laid claim to them of the king” since the feign of 
Henry VIIL, but they appear to have been always enjoyed with equal 
certainty before that time. Some of them have been subsequently 
confirmed, modified, and even abolished by acts of parliament, but the 
eosmere of the Speaker remains unchanged, and prays for some which 

we been disallowed by law since the original form was adopted. 

Commitment and Fines.—The power of commitment for contempt 
has always been exercised by both houses. It has been repea' 
brought under the cognisance of the courts, and allowed without 
question. Mr. Wynn, in his ‘Argument,’ states that there are up- 
wards of one thousand cases of commitment by the House of Commons 
to be found in their Journals since 1547, Breaches of privilege com- 
mitted in one session may be punished by cotimitment in another, as 
in the well-known case of Murray, in 1751-2, who was imprisoned in 
Newgate for a libel until the end of the session, and on the next meet- 
ing of parliament was again ordered to be committed; but he had 
absconded in the meanwhile. Contempts of a former parliament may 
also be punished. The lords may commit for a definite period beyond 
the duration of the session of parliament; but a commitment by the 
commons holds good only until the close of the session. 

The House of Lords, in addition to the power of commitment, ma‘ 
impose fines. This privilege is not exercised by the commons, although 
there is a case in D'Ewes's ‘ Journal of Queen Elizabeth, in which Mr. 
Hall, a member who had incurred their displeasure, by publishing a 
work “ very slanderous and derogatory to the general authority, power, 
and state of the house, and prejudicial to the validity of its proceedings 
in making and establishing laws,” was ordered to “ pay 4 fine to the 
queen of five hundred marks.” The house at the same time assumed 
2 goa not found to have been exercised in other cases. Itcommitted 

» Hall to the Tower, and ordered that he should remain there for 
“ six montha, and until he should made retraction of the book.” This 
punishment was commitment for a time certain without reference to 
the continuance of the session, and, in the event of a refusal to retract 
the book, amounted to perpetual imprisonment. A practice still exists 
which partakes of the nature of a fine. There are certain fees payable 
by persons committed to the custody of the serjeant-at-arms, and it is 
usual on them out of custody to attach the condition of 
the “ payment of the fees,” These fees are occasionally remitted under 
particular circumstances—in one case, on account of the poverty of the 


Preedom of Speech.—Freedom of speech is one of the privile 
claimed by the Speaker on bebalf of the commons, but it has one 
since been confirmed as the tof both houses of parliament by 
statutes. It was acknowledged by an act in the reign of Henry VIIL,, 
by which the proceedings of the stannary court with respect to Richard 


Strode, a member, who was fined and imprisoned by that 
having proposed a bill to regulate the 

clared illegal, and the repetition of 
privilege of parliament provided t 
thought ambiguous, and it was by limiting its operation to 
Strode, that a judgment was obtained in the King’s Bench 
John Elliot, Denzil Hollis, and Valentine, in the reign of Sy 
A true interpretation of the law was subsequently established 
resohitions of both h of parliament, and oy He reversal of 


the freedom of speech and debates and in i t 
ought not to be impeached or questioned in any court or place out of 
parliament.” 

There are however certain legal incidents to this privilege, which it 
is necessary to notice. The law mes that ¢ said in 


had accused his attorney, in parliament, of improper conduet in 
profession. He afterwards published his speech in several 

at his own expense, His lordship pleaded his own cause, 
tended that he had a right to print what he had, by the oe 
ment, a right to speak; but Lord Kenyon said, “that am of 
parliament had certainly a right to publish his speech, but 
should not be made a vehicle of slander against any individual ; if 
was, it was a libel.” In 1813, a much stronger case of the same 
occurred. Mr. Creevey, a member, had made a charge against an 
ane pes in the — of ee and meg oh eo 
speec' ay in sev newspapers, Mr, Cre a 
correct rebtes to An elton, requesting him to publish it in bis news: 
paper. A jury found Mr. Creevey guilty of libel, and the court 
King’s Bench refused an application for a new trial; on which occasion 


Lord Ellenborough said, “a member of that house has spoken what he’ 
thought material and what he was at liberty to speak, in his character 


as a member of that house. So far he is privileged: but he has not 
stopped there; but, unauthorised by the house, has chosen to publish 
an account of that speech in what he has pleased to call a corrected 
form, and in that publication has thrown out reflections injurious to 
the character of an individual.” 


that the previous laws were insuffi 
arising from the delay of suits by reason of privilege of | pocorn sdey 
enacts that “any person may at any time commence an 


exception of cases of “treason, felony, and s' 
ed h in other criminal 
6 al 


the King’s Bench prison. He by 
the marshal while sitting on the privy counsellor’s bench in the House 
of Commins, on the right hand of the chair, at which time there was 
no member present, prayers not having been read. The committee of 

rivileges declared that by this ing of the marshal of the King’s 
Bench “the privileges of parliament did not appear to have been 
violated so as to call for the interposition of the house.” 

Courts of justice have committed privileged persons for contempt 
and parliament has refused to protect them. By a standing order of 
the House of Lords, 8th June, 1757, it was declared “that no peer or 
or of parliament against 


obedience to a writ of habeas corpus directed to him;” and in the case 
of Karl Ferrers, it was decided that an attachment be granted if a 
peer refuses obedience to the writ of habeas corpus, ere have been 


two more recent 


cases, that of Mr. Long W yy in 1881, and that of 
Mr. Lechmere Charlton in 1887, in which members commit 


ted by 


prosecute any _ 


P ten 
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“309 
Lord-Chaneellor for have laid claims to privilege, which were 
not admitted by the House of Commons. 

Peers are always free from arrest; and as regards the commons, 
their i to exist for 40 days after every prorogation, 
pointed meeting. 

—In connection 
of law arises as to 
liament is 
ward Coke 


:) 

it relates, and not elsewhere.” (4 ‘Inst.’) But again, in the disputes 
in the case of the Aylesbury men, which been already referred to, 
lords communicated to the commons at a conference a resolution 
“ that neither house of parliament have power by any vote or declara- 
tion to create to themselves new pri not warranted by the known 
laws and customs of parliament,” which was assented to by the 
commons. (14 ‘Commons’ Journals,’ 555, 560.) The degree of juris- 
diction to be exercised by the courts, and the proper mode of dealing 
with actions involying matters of privilege, it would indeed be difficult 

determine, after the inconsistencies which have been shown in 


F 


the difficulties in which the question is involved. 


show i 

First, as to the 

; inion of f 
“judges ought not to give any opinion of a matter o 

parliament, hens it is not to be decided by the common laws, but 
secundum leges et consuetudinem parliamenti ; and so the judges in 
divers parliaments have confessed.” he Tnst.,’ 15.) When Paty, one 
of the Aylesbury men, was brought before the Queen’s Bench on a 
writ of habeas corpus, Mr. Justice Powell said “this court may judge 
of privilege, but not contrary to the judgment of the House of Com- 
mons :” and again, “this court judges of privilege only incidentally : 
for when an action is brought in this court, it must be given one way 
or other.” (2 Lord Raymond, 1105.) The opinions of other judges to 
the same effect, at different times, might also be given. The 


determined in a manner agreeable to the house whose privileges were 

appeal, were to abide by the 
same rule, there would be no dissensions, But as such unanimity of 
opinion has not always existed, there has been a clashing of juris- 
| reamed which nothing probably but a statute can prevent for the 


was obtained against Sir W. Williams, the Speaker of 
ouse of Commons, in the second year of James IL, for having 
paper entitled ‘ 


and against the freedom of parliament, A bill was also 
reverse the it, but it miscarried in three different sessions, 
(10 ‘ Commons’ Journals,’ A et 
The denial of the exclusive j iction claimed by the commons in 
1704, in respect of the right of elections, as stated above, is another 
occasion in w the privilege of the commons has clashed 
the judgments of legal tribunals. 
The only other case which need be mentioned in this place is that 
v. Hansard. In this case an action was brought agai 
ters for a libel published in the papers printed by the order of 
ouse, The bop owe ser was long and intricate. The house passed 
certain resolutions, declaring that no court of law had power to decide 
as to their privileges, but the courts did not hold themselves bound b: 
resolutions only. At length a bill was brought in and , by whic 
proceedings, criminal or civil, against persons for publication of papers 
Grinted by crder of either house of perliament, are to be stayed by the 
courts, upon deli of the certificate and affidavit to the effect that 
such publication is 


order of parliament, 
Forms or Procepure. 

Meeting of Parliament ; Prelimi Proceedings.—On the meeting 
of a new parliament it is the practice for the lord chancellor, with other 
peers appointed by commission under ay ore ar re purpose, 

ent sta’ “that her ill, as soon as 
sa sal bo ro 


to open the par! 
the members of both houses sworn, declare the causes of her 
a §) er of the House 


calling this parliament ; and it being 
of Commons should be first chosen, that you, gentlemen of the House 
= Commons, Sama ot ae lace where you are to sit, and there 
to the appointment of some proper to be your Speaker ; 

and that you present such vio yon. aball 80 ae herd 
to-morrow (at an hour for her Majesty’s royal approbation.” 
The commons then at once to the election of their Speaker. 
If any debate arises, the clerk at the table acts as Speaker, and standing 
Bh pointe to the members as they rise, He also puts the question, 
the Speaker is chosen, his proposer and seconder conduct him 


of 
the 
the 


to the chair, where, standing on the upper step, he thanks the house 
and takes his seat. It is usual for some members to congratulate him 
when he has taken the chair. As yet he is only Speaker elect, and as 
such presents himself on the following day, in the House of Lords, and 
acquaints the lords commissioners that the choice of the commons has 
“fallen upon him,” that he feels the difficulties of his high and arduous 
office, and that, “if it should be her Majesty’s pleasure to disapprove of 
this choice, her Majesty’s faithful commons will at once select some 
other member of their house better qualified to fill the station than 
himself.” It is stated by Hatsell, that there have been only two in- 
stances “in which neither this form, of having the royal permission to 
roceed to the election of a Speaker, nor the other, of the king’s appro- 
tion of the person elected, have been observed. The first is the 
election of Sir Harbottle Grimstone, on the 25th of April, 1660, to be 
Speaker of the Convention Parliament which met at the Restoration ; 
the other, is the election of Mr. Powle, 22nd January, 1688-9, in the 
Convention Parliament at the Revolution.” The only instance of the 
royal approbation being refused is in the case of Sir Edward Seymour, 
in 1678. Sir John Topham indeed was chosen Speaker in 1450, but 
his excuse was admitted by the king, and another was chosen by the 
commons in his place. In order to avoid a similar proceeding on the 
part of the king, Sir Edward Seymour, who knew that it had been 
determined to accept his excuse, omitted the usual form. 
When the Speaker has been approved, he lays claim on behalf of the 
commons, “ by humble petition, to all their ancient and undoubted 


ys | rights and nk viasps teh which being confirmed, the Speaker with the 


commons retires from the bar of the House of Lords. 

Both houses then proceed to take the oaths required by law. In 
the commons the Speaker takes them before any other member. 
Three or four days are usually occupied in this duty before the 
sovereign declares to both houses, in person or by commission, the 
causes of calling the parliament. From this time business proceeds 
regularly. The first thing usually done in both houses is to vote an 
address in answer to the speech from the throne. 

Before any business is undertaken, prayers are read; in the House 
of Lords by a bishop, and in the Commons by their chaplain. 

Conduct of Business, Divisions, &c—In the House of Lords business 
may proceed when three peers are present. In the House of Commons 
forty members are required to assist in the deliberations, If that 
number be not present at four o'clock in the afternoon, or if notice be 
taken, or if it appear on a division that less than that number are 
ong the Speaker adjourns the house until the next sitting day; 

ut at the morning sittings, which are held on Wednesday for private 
business, petitions, &c., twenty members are sufficient, and they sit 
from twelve at noon till six, unless previously adjourned. Towards 
the end of a session morning sittings are held on other days. The 
house then meets at twelve, and precisely at six the Speaker adjourns 
the house, without putting the question, and the business in hand 
stands as orders of the day for the next sitting. Except on Wednesday 
or Saturday, on which days there is generally no evening sitting, after 
the adjournment the house resumes at six o'clock. In both houses all 
questions are decided by a majority, and none may vote but those pre- 
sent in the house when the question is put, though in the lords proxies 
are counted if held by a lord who is present. When any question arises 
upon which a difference of opinion is expressed, it becomes necessary 
to ascertain the numbers on each side. In the lords, the party in 
favour of the question are called “ content,” and that opposed to it, 
*non-content.” In the commons these ies are described as the 
“ayes” and “noes,” When the Speaker cannot decide by the voices 
which party has the majority, or when his decision is disputed, a 
division takes place. This is effected now (since 1836 in the commons 
and 1857 in the lords) by re aah being sent to each of the two lobbies 
attached to either house. within the house when the question is 
put must vote, Two clerks are stationed at each of the entrances to 
the house, holding lists of the members in alphabetical order printed 
upon large sheets of thick pasteboard so as to avoid the trouble and 
delay of turning over pages. While the members are ing into the 
house again, the clerks place a mark against each of their names, and 
the tellers count the number. This plan has been quite successful ; 
the names are taken down with great accuracy, and yery little delay is 
occasioned by the process. 

In committees of the whole house, divisions are taken by the 
members of each party crossing over to the opposite side of the house, 
unless five members require that the names sball be noted in the usual 
manner, 

In addition to the power of expressing assent or dissent by a yote, 
peers may record their opinion and the grounds of it by a “ protest,” 
which is entered in the Journals, together with the names of all the 
peers who concur in it. 

When matters of great interest are to be debated in the upper house, 
the lords are “summoned; ” and in the House of Commons an order 
is occasionally made that the house. be called over, and members not 
attending when their names are called, are reported as defaulters, and 
ordered to attend on another day, when, if they are still absent and no 
excuse be offered, they are sometimes committed to the custody of the 

jeant-at-arms, 

e business which occupies nearly the whole attention of both 
houses (if we except the hearing of appeals by the lords and the trial 
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of controverted clections by the commons) is the passing of bills; and 
the mode of proceeding with respect to them may be briefly described 
in the first place. 

Biizs, Puntic axp Patvare. 


Bills are divided into two classes—such as are of a public nature 
affecting the general interests of the state, and such as relate only to 
local or private matters, The former are introduced ney Sid the 
motions of members; the latter are brought in u petitions from the 
parties interested, after the notices ve been given and 
all forms required by the standi have been complied with, 

With few public bills may ori in either house, 
unloss they be for granting supplics = ms kind, ae — directly fe 
indirectly the le or appropriation of any tax or fine upon | 
peopl , won oe right of the Scaibaarte deal with all legisla 
tion of this nature affects very soy easly | the practice of introducing 

wate bills into either house. Thus, all those which authorise the 
md of local tolls or rates are brought in upon petition to the lower 
“% These pose hy far thse greater part of sil private bills All 
measures of local improvement, whether for enclosing lands, lighting, 
watching, and improving towns, establishing police, or making: roads, 
bridges, railways, canals, or other public works, originate in the 
commons; though in the session of 1860, in consequence of the 
pressure of business, many bills of this kind were first introduced in 
the House of Lords, On the other hand, many bills of a personal 
nature are always sent down from the lords, such as bills affecting 

wate estates, divorce bills. and bills for the naturalisation of aliens. 
affecting the peerage must originate in the lords, and acts of grace 
with the crown, where the prerogative of mercy is vested, : 

Progress of Bilis: Public Bills——Motions for leave to bring in bills 
of a public nature are not very frequently refused. The more usual 
time for opposi aay mneanare fa Ste progres Sees Be ee eats 
e provisions are known, and the general principle and effect 
of them may be considered. When leave is given to bring in a bill, 
certain members are ordered to prepare it, being the proposer and 
seconder of the motion, to whom others are sometimes added. It is 
then brought in and read a first time, and a day-is fixed for the second 
reading, which generally leaves a sufficient interval for the printing and 
circulation of the bill. 

It has been already said that the second reading is the occasion on 
which a bill is more particularly canvassed. Its principle is at that 
time made the subject of discussion, and if it meet with approval, the 
bill is committed, either to a committee of the whole house or to a 
select committee, to consider its several provisions in detail. A com- 
mittee of the whole house is in fact the house itself, in the absence of 
the Speaker from the chair; but the rule which allows members to 
speak as often as they think fit, instead of restricting them to a single 
speech, as at other times, affords great facilities for the careful examina- 
tion and full discussion of details. The practice of referring bills of 
an intricate and technical description to select committees has become 
very prevalent of late years,and might be extended with advantage. 
Many bills are understood by a few members only, whose observations 
are listened to with impatience, and thus valuable suggestions are often 
withheld in the house, which in a committee might be embodied in 
the bill. By leaving such bills to a select committee, the house is 
enabled to attend to measures more generally interesting, while other 
business, = ee equal importance, is proceeding at the same time ; 
and it has always the opportunity of revising amendments introduced 


by the committee. 
Before a bill into committee there are certain blanks for dates, 
ties, &c., which are filled up in this stage. Bills of 
often recommitted, or in other words, twice, and 
even in some instances three or four times through the committee. 
When the proceedings in committee are terminated, the bill is reported 
with the amendments to the house, on which occasion they are agreed 
to, amended, or disagreed to, as the case may be. If many amend- 
ments have been made, it is acommon and very useful practice to 
reprint the bill before the report is taken into consideration. After 
the report has been agreed to, the bill with the amendments is ordered 
to be engrossed previous to the third reading. A proposition was 
made not long since, but without success, for discontinuing the custom 
ent u parchment, and for using an examined copy of 
ted bill, signed by the clerk of the house, for all the purposes 
the engrossed copy is Oy ee 
ing is a stage of great importance, on which the 
measure is ewed, arm the house po Reber oy whether, after 
amendments that have been made on previous it is fit on 
hole to wes and become law. The question, “ t this bill do 
which immediately succeeds the third reading, is usually no 
than as form, but there have been occasions on which that 
on roth aig and even negatived, The title of the bill 
0 
interval of some days usually ela between each of the prin- 
cee per ng ys 'y elapses P 
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f 
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on the same day. 
This statement of the progress of bills applies equally to both 


houses of parliament, There is, however, a slight distinction in the 
title of s bill while pending in the lords, which is always “ intituled 


an act,” whether it has originated in the lords or has been brought up 
from the commons. ; 
When the commons have a bill, they send it to the lords by 


one of their own members, who is usually accompanied others, 
The lords send down bills by two masters in chancery; Bg 


relate to the crown or the royal family, in which case they are generally 


oe an apparently 
useful object, that injustice be not done to individ —— 
blic may derive advantage from it. Vigilance and caution shot 
seperti lest parties professing to have the public interests in view 
should be establishing, under the protection of a statute, an inj 


to undertake, and it has therefore been usual to delegate them to com- 
mittees. To prevent parties from being taken by surprise, the stand- 
ing orders require certain notices to be given (to the public by adver- 
tisement, and to parties in personal service) of the intention 


by 
to petition parliament. The first thing which is done on receiving the 
a dices ane eal 


petition therefore, is to inquire whether these no 

roperly given, and if all other forms prescribed by the standing orders 
tore been observed. This inquiry is confided to the examiners of 
private bills, two officers who act for both houses, who report their 
determination to the house. When a private bill has been read a 


chairman of the committee of wa: 
The committees on opposed bi 
and the result of their labours is reported to the house. heb 
Public bills are occasionally referred to select committees; these, 
however, must also pass through a committee of the whole house, 
It will not be necessary to pursue any further the progress of private 
bills, which differs only from that already described in respect of bills 


of a public nature, in the necéssity for certain specified intervals 


between each stage, and for notices in the private bill office, . 

In the House of Lords, when a private bill is unopposed, it is com- 
mitted to the permanent chairman of committees, and any other peers 
may attend ; but when a bill is to be opposed, the committee on stand- 
ing orders inquires whether the ing orders have been complied 
with, and if so, the bill is referred to a committee of five, and a similar 
course is followed to that of the lower house. 

In rabicr Rigen gh. Gee ater adr 7 ‘ovisions of 
private bills, some of which are very yoluminous, House of 
Commons have adopted a rule requiring breviates of the bills to 
be laid before them six days before the second reading, and breviates 
of the amendments made by the committee, before the house take the 
report into consideration. 

Conferences between the two Houses The ae of bills in each 
house of parliament having been detailed, it still remains to describe 
the subsequent proceedings in case of difference between them. When 
a bill has been returned by either house to the other, with amendments 
which are disagreed to, a conference is desired by the house which 
disagrees to the amendments, to acquaint the other with reasons for 
such disagreement ; in order, to use the words of Hatsell, ‘‘ that after 
considering those reasons, the house may be induced, either not to 
insist upon their amendments, or may, in their turn, assign such 
arguments for havin © them, as may prevail upon the other house 
to agree to them. the house which amend the bill are not satisfied 
and convinced by the reasons urged for disagreeing to the amendments, 
but persevere in insisting upon their amendments, the form is to 
desire another conference; at which, in their turn, they state their 
arguments in favour of the amendments, and the reasons why they 
cannot depart from them; and if, after such second conference, the 
house resolve to insist upon disagreeing to the amendments, they 
ht then to demand a ‘ free conference,’ at which the ments on 

sides may be more pea and freely discussed. If measure 
should prove ineffectual, and if, after several free conferences, neither 
louse can be induced to depart from the point they originally 
insisted upon, nothing further can be done, and the bill must be lost.”’ 

Whether the conference be desired by the lords or by the commons, 


the former have the sole right of appointing the time and place of 


—- 
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meeting. The house that seeks the conference must clearly express 
in their message the subject upon which it is desired, and it is not 
granted as a matter of course. There are many instances to be found 
in the Journals in which a conference has been refused, but not of 
The reasons that are to be offered to the other house are 

prepared by a committee appointed for that purpose, who report them 
for the approval of the house. These reasons are generally very short, 
but in some cases arguments have been entered into at considerable 
length. The conference is conducted va managers” for both houses, 
who, on the part of the house desiring the conference, are the members 
of thé committee who have drawn up the reasons, to whom others are 
occasionally added. Their duty is to read and deliver in the reasons 
with which they are entrusted to the managers of the other house, 
who report them to the house which they represent. At a free con- 
ference the managers on either side have more discretion vested in 
them, and may urge whatever ents they think fit, A debate 
arose in a free conference, which was held in 1836, in reference to 
amendments made by the lords to a bill for amending the Act for 
Municipal Corporations, and the speeches of the managers 

were taken in short-hand and printed. While the conference is being 
held, the business of both houses is suspended until the return of the 


Amendments made to bills by either house are not the only occa- 
sions upon which conferences are demanded. Resolutions of import- 
ance, in which the concurrence of the other house is desired, are 
communicated in this manner. Reports of committees have also been 
communicated by means of a conference. In 1829 a conference was 
demanded by the commons to request an explanation of the circum- 
stances under which a bill that had been amended by the lords had 
received the royal assent without being returned to the commons 
for their concurrence. The lords their regret at the mis- 
take, and stated that they had themselves been prepared to desire a 
conference upon the subject, when they received the message from the 
comm: 


ons. 

Conferences were formerly held in the Painted Chamber, but since 
the re' ing of the Houses of Parliament after the fire in 1834, they 
have been in one of the lords’ committee rooms. 

Royal Assent to Bills has been described under AssENT, Roya. 

Committees. —Committees are either “of the whole house,” or 
“ select.” The former are, in fact, the house itself, with a chairman 
instead of the Lord Chancellor or Speaker presiding. There is a more 
free and unlimited power of debate when the house is in committee, 
as members may speak any number of times upon the same question, 
from which they are restrained on other occasions. Select committees 


are specially appointed erally for inquiring into particular subjects 
Seaeapted, wits} ‘ion. It is 


legislation. to give them the “ press 
send for persons, , and records ;” but in case of any disobedience 
to their orders, have no direct means of enforcing compliance, 
but must report the circumstance to the house, which will imme- 
diately 
In case of an equality of voices, the chairman, who is chosen by the 
committee out of its own members, gives the casting vote. me 
misconception appears to have existed as to the precise nature of the 
chairman’s right of voting. In 1836, the House of Commons was 


informed that the chairman of a select committee had first claimed the 


it by the house that, according to the established 
of parliament, the chairman of a select committee can only vote 
when there is an equality of voices. (91 ‘Commons’ Journals,’ p. 214.) 
This error was very probably occasioned by the practice of election 
committees, which was however confined to them, and only existed 
under the provisions of Acts of parliament. 

In 1837 some regulations were made by the House of Commons for 
rendering select committees more efficient and responsible. The num- 
ber of members on a committee was limited to fifteen. Lists of their 
names are to be fixed in some conspicuous place in the committee-clerk’s 
office and the lobby. Members moving for the committee are to ascer- 
tain whether the gentlemen they to name will attend. To 

the name of the member who asked 

odo peered of evidence wee before the house; and 

mem present at sitting, and, in the event of 

the question proposed, the name of the proposer, and the 

otes of each member, are entered on the minutes reported to the 
house. [Comsrrrzes.] 

Tt is not intended to touch upon the elective franchise, or upon the 
proceedings at elections ; but the mode of trying election petitions will 


uire a notice in this place. 
"Tr 1770, controverted 


& 
S 


; Election Petitions —Before the 
elections were tried and determined by the w! le House of Commons, 

party questions, upon which the of contending 
factions might be tested. In 1741, Sir Robert Walpole, after repeated 
attacks upon his government, was at last driven from office by a vote 
Chippenham election petition. “ Instead of trusting to the 
merits of their respective causes,” said Mr. Grenville, in proposing the 
measure w. ich has since borne his name, “the principal ce of 
both parties is their private interest among us, and it is scandalously 


notorious that we are as earnestly canvassed to attend in favour of the 
opposite sides, as if we were wholly self-elective an@l not bound to act 
by the principles of justice, but by the discretionary impulse of our 
inclinations ; nay, it is well known that in every contested election, 
many members of this house, who are ultimately to judge in a kind of 
judicial capacity between the competitors, enlist themselves as parties 
in the contention, and take upon themselves the partial management 
of the very business upon which they should determine with the 
strictest impartiality.” The principle of the Grenville Act, and of 
others which were passed at different times since 1770, was to select 
committees for the trial of election petitions by lot. By the last of 
these (9 Geo. IV., cap. 22), thirty-three names were balloted from the 
members present at the time, and each of the parties to the election 
was entitled to strike off eleyen names, and thus reduce the number of 
the committee to eleven. Whichever party attended on the day 
appointed for a ballot in the greatest force, was likely to have a pre- 
ponderance in the committee, and the expedient of chance did not 
therefore operate as a sufficient check to party spirit in the appoint- 
ment of election committees. Partiality or incompetence was very 
generally complained of in the decisions of committees appointed in 
this manner, and in 1839 an Act passed establishing a new system, 
upon different principles, increasing the responsibility of individual 
members, and leaying scarcely anything to the operation of chance. 

The following is an outline of the present mode of selecting members 
for the trial of election petitions:—At the beginning of a session the 
Speaker appoints a general committee of six members, to any or all of 
whom the house may object, in which case the Speaker is bound to 
appoint others. If by irreconcileable disagreement of opinion, or by 
the continued absence of more than two members, the committee, 
when appointed, should be unable to proceed in the discharge of its 
duties, or if the house should determine that it shall be dissulved, its 
functions are to cease. To this general committee all election petitions 
are referred. The names of all the members of the house are put into 
an alphabetical list and called over, when certain excuses are allowed 
to be made ; but all who do not then excuse themselves from serving 
are bound to act as members of election committees when hereafter 
chosen. This list is taken by the general committee, from which are 
elected six, eight, ten, or twelve members, but in no case to exceed 
eighteen, who, on signifying their willingness to serve, are formed into 
“the chairman's panel.” The list is then divided into five panels b; 
the general committee, exclusive of the chairman, the order of whi 
is decided by lot, and a number attached to each in the order in which 
it is drawn. These panels are to be corrected from time to time by 
the general committee, according to circumstances. The general com- 
mittee gives three weeks’ notice to the parties before it proceeds to 
appoint a committee for the trial of an election petition, At the 
expiration of that time it chooses, from the panel standing first in 
order of service, four members, whose names are read to the parties, 
who have power to object to any of them on grounds of disqualification 
specified in the Act. When the four members are finally chosen, the 
chairman's panel appoint one of their own body to act as chairman, 
who is added accordingly to the general committee. The committee, 
when thus completed, is sworn, and proceeds to business, All questions 
are decided by a majority. 

As witnesses giving false evidence before an election committee are 
guilty of perjury, it is usual for the house, when acquainted with such 
misconduct, to instruct the attorney-general to prosecute the parties, 
The same course has also been pursued with respect to persons proved 
to have been concerned in bribery. 

The determinations of election committees are final, and are imme- 
diately carried into effect by the house. If an election be reported 
void, a new writ is issued; if it be decided that a member has not 
been duly elected, and that another candidate should have been 
returned, the deputy clerk of the crown is ordered to attend and 
amend the return, after which the new member is sworn, and takes his 
seat; and if a petition or the opposition to it be held by the committee 
to have been frivolous and vexatious, the petitioner or sitting member, 
as the case may be, is liable to the payment of all the costs. 

The last ing in parliament which we shall describe is that of 

Impeachment.—Im ment by the commons is a proceeding of 
great importance, involving the exercise of the highest judicial powers 
by parliament; and though in modern times it has rarely been resorted 
to, in former periods of our history it was of frequent occurrence. The 
earliest instance of impeachment by the commons at the bar of the 
House of Lords was in the reign of Edward III. (1376). Before that 
time the lords appear to have tried both peers and commoners for 
great public offences, but not upon complaints addressed to them by 
the commons. During the next four reigns, cases of regular impeach- 
ment were frequent ; but no instances occurred in the reigns of 
Edward IV., Henry VII., Henry VIIL, Edward VI., Queen Mary, or 
Queen Elizabeth. The constitution “ had fallen into disuse,” says Mr. 
Hallam, “ partly from the loss of that control which the commons had 
obtained under Richard II. and the Lancastrian kings, and partly from 
the preference the Tudor princes had given to bills of attainder or of 
pains and penalties, when they wished to turn the arm of parliament 
against an obnoxious subject.” Prosecutions also in the Star-Chamber 
d that time were perpetually resorted to by the crown for the 
punishment of state offenders, In the reign of James I., the practice 
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of impeachment was revived, and was used with great energy 
commons, both as an instrument of popular power and for the further. 


1688, there were about forty cases of impeachment. In the reigns of 
William IIL, Anne, and L, there were fifteen; and in 
TI. only one (that of Lord Lovat, in 1746, for high treason). 
The memorable cases are those of Warren Hastings, in 1788, and 
Lord Melville, in 1805. 
An outline of the forms observed in the conduct of impeachments 
given. A member of the House of Commons charges 
the accused of certain high crimes and misdemeanors, and moves that 
be impeached. If the house agree to it, the member is ordered to 
to the lords, and at their bar, in the name of the House of Com- 
and of all the commons of the United Kingdom, to impeach 
the accused. A committee is then ordered to draw up articles of 
impeachment, which are reported to the house, and, having been dis- 
cussed and agreed upon, are en and delivered to the lords. 
Further articles ma: delivered from time to time, In the case of 
Warren Hastings, the articles had been prepared before his impeach- 
ment at the bar of the House of Lords. The accused sends answers to 
each article, which are communicated to the commons rds 
to these, replications are returned if necessary. After these prelimi- 
naries, the lords appoint a day for the trial. The commons desire 
the lords to summon the witnesses required to prove their charges 
and appoint managers to conduct the proceedings, Westminster Hall 
has been usually fitted up as the court, which is presided over by the 
lord high steward. The commons attend with the as a com- 
mittee of the whole house. The accused remains in the custody of 
the usher of the black rod, to whom he is delivered, if a commoner, by 
the serjeant-at-arms attending the House of Commons. The managers 
should confine themselves to charges contained in the articles of 
impeachment, Mr. Warren Hastings complained of matters having 
been introduced which had not been originally laid to his charge, and 
the house resolved that certain words ought not to haye been spoken 
by Mr, Burke. Persons impeached of high treason are entitled, by 
statute 20 Geo. II, c, 30, to make their full defence by counsel, a 
privilege which is not denied to persons charged with high crimes and 
misdemeanors. : 

When the managers haye made their charges and adduced evidence 
in support of them, the accused answers them, and the managers have 
a right to reply, The lords then proceed to judgment in this manner: 
The lord high steward puts to each peer, beginning with the junior 
baron, the question upon the first article, whether the accused be 
guilty of the crimes charged therein, The peers in succession rise in 

ir places when the question is put, and, standing uncovered, and 
laying their right hands upon their breast, answer “ guilty,” or “not 
guilty,” as the case may be, “upon my honour,” Each article is pro- 
ceeded with separately in the same manner, the lord high steward 
giving his own opinion the last, The numbers are then cast up, and 
being ascertained, are declared by the lord high steward to the lords, 
and the accused is acquainted with the result, 

(A Treatise on the Law, Privileges, Proceedings, and Usages of Parlia- 
ment, ys: E. May, Esq., fourth edit., 1859.) 

PARLIAMENT OF IRELAND, In Ireland, as in England, from 
the conquest of the country by Henry II. in the latter part of the 
12th century, mortage e ms Were occasionally summoned to 
consult on public affairs, to which the old historians sometimes give 
the name of parliaments, But parliaments, in the modern sense, 
cannot be traced back in Ireland farther than to the latter end of the 
18th century, or to a date about thirty years subsequent to that of 
the earliest parliament which is ascertained to have consisted both of 
lords and commons in England. Simon de Montfort’s celebrated 
parliament, the first for which writs are extant summoning repre- 
sentatives of the counties and boroughs, met at Westminster in 1265; 
and the first Irish parliament to which, as far as is known, the sheriffs 
were directed to return two representatives for each county was held 
in 1295, Representatives of boroughs in Ireland cannot be traced 
much higher than to the middle of the 14th century, first 
make their appearance in 1341, and in an act or ordinance of 1359 
ay / are spoken of as forming an essential part of the ent, 

t this time, however, and down to a much later date, it was only 
the small portion of Ireland occupied by the English settlers that was 
represented in the legislature, Even in the reign of Edward III, only 
the province of Munster and a part of Leinster were considered as 
shireland ; they were divided into twelve counties. But in the course 
of the 15th century much the greater part of thése districts had 
become to all intents and purposes independent of the English crown ; 
and in the reign of Henry VII. the English dominion and the par- 
liamentary representation were alike confined to the counties com. 


original peerages, after maintaining for 
an independence as complete as that of the native chieftains 
themselves, were induced to give their attendance in the House of 


; | liament was in all 


ally | necessary to obtain before either house of the 


Lords, and many new peerages were conferred, some on 1 
or of English descent, some on the heads of the Trish 
famiion. The twelve ancient counties were all reclaimed in n 
of Henry VIIL, and others were added by Mary, Elizabeth, and Ji : 
till, in the time of the last-mentioned king, the whole island was 


divided into thirty-two counties, as at present, each returning two 
representatives. Of these thirty-two counties however it is said there 


were seventeen in which there was not a single — — 
while in the remaining fifteen there were only about ax Basg i 
either this account must be wrong or the common statement that 
James added only forty new boroughs must be an under statement, 
if, as appears, the entire number of the Irish commons in 1613 was 
282. In this number however would be included the two 
sentatives of Trinity College, Dublin. Subsequent new charters to” 
boroughs augmented the house Bo Bi 1692 to 800, at which 
number it remained stationary. 1634 the number of peers w 
122, and more than 500 Irish were created between that date 
and the Union, Of course however some also became extinct. 

It was only for a very short period of its existence that the Irish 
parliament was held to be a supreme | land being 
regarded as a conquered dependency, it was maintained : 

subordinate to that 
subsequently to that of Great Britain, which migh' 
the people of the one country as well as of the other. The 
legal doctrine used to be, that King John, in the 12th 
r 
e 


rE 


reign (4.D. 1210), ordained by letters-patent, in it of 
conquest, that Ireland should be governed by the laws of 
consequence of which both the common law of Englan 
English statutes enacted prior to that date were held to be 
same authority in Ireland as in England, With regard 
passed subsequently to that date, it was also held, in 
that Ireland was bound by all of them in which it was either 
named or included under general words, But further, 
one of the Irish acts called Poyning’s Laws, passed in the 
of Henry VII. (a.p. 1495), in the lord-lieutenancy of Sir Edward 
Poyning, or Poynings, declared that all statutes “lately” made in 
England should be deemed also and effectual in Ireland, it was 
held that this established the capi,’ bed Ireland of all 

English statutes whatsoever; making those of the 12th of John 
the same force with those enacted before that date. This however 
was admitted to be the last general imposition of the laws of 


Beak 


ie 


: 


u teen. of ees i Be capisct Pon the 10th o 
enry VIL, it was allow t those only were binding u 
in which that country was specially named or included Ra espe 


words. 

But the above-mentioned was only one of Poyning’s laws. Others 
provided, as their substance is given by Hlackeaee (1 Com.’ 102) ; 
“1. That before any (Irish) parliament be summoned or holden, the 
chief governor and council of Ireland shall certify to the king, under 
the great seal of Ireland, the considerations and causes thereof, and 
the Ling, in his couse 1 Mi he ha bebe i, 

£ council of Englan ve co) or 
altered the said acts, or any of them, and certified piel pie 
the great seal of d, and shall have given licence to summon and 
hold a parliament, then the same shall be summoned and held; and 
therein the said acts so certified, and no other, shall be 
received, or rejected.” It was found, however, in the course of time, 
that many inconveniences were occasioned by these severely restrictive 
regulations, which prevented any laws from being Prepoan, except 
only such as were drawn up before the parliament which should p 
them was in being; and therefore, by the 8 & 4 Ph. and M, cin 
was provided that any new propositions might be certified in I c 
for approval, even after the summons and during the session of par- 
yee ies this left y the gape of a R. hs me 
mere! e power of rejecting W pro) 3 it co 

neither initiate Fg hi law oar tered aoc one, nor even amend or 
alter that which was offered for its acceptance, In practice, however, 
the letter of the statute was somewhat relaxed. Blackstone on to 
state that the practice in his day (some years after the middle of the 
last century) was, “ that bills are often framed in either house, under 
the denomination of ‘ heads for a bill or bills,’ and in that shape 
are offered to the consideration of the lord-lieutenant and privy- 
council, who, upon such parliamentary intimation, or otherwise upon 
the application of private persons, receive and transmit such heads, or 
reject them without any transmission, to England,” These heads of 

ills however really differed in pothing from bills or acts of parliament, 
except that, instead of the pty ~ it Ra 2 the coe oot: 
mencement of paragraph or clause was, “ We t f 
enacted ;” and the motion for presenting them ncarcaly diSergd, aaa 


- 


af 


in form, from the motion in the English House of Commons for leave 
to bring in a bill, a motion in all cases to be to or 
carried in the affirmative before the actual bringing in of any bill, 


And as for the consent of the crown or the government, which it was 
take up the consideration of any proposed law, with 9 view to its 
enactment, that would in practice probably be found to operate much 
in the same way with the assent of the crown, which even in England 
was necessary to give validity to any bill after it had passed both 
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In the Irish as well as in the English parliament there was in 
fact an opportunity of discussing the proposition without the per- 
mission of the crown, An English as well as an Irish bill required 
the assent of the crown before it could become law. This view of the 
been sufficiently attended to in comparing the cir- 
cumstances of the two legislatures, The practice of presenting heads 
however was not introduced into the Irish parliament till after 
the Revolution. In the reign of Charles 11, according to Lord 


courts of common law from the reign of Charles L., and appeals in 
equity from the Restoration. Nevertheless, in the year 1719, a judg- 
in the Court of Exchequer having been reversed by the House 
of Lords, the question was carried to the House of Lords of Great 


kingdom of Ireland ; and that the House of Lords of Ireland have not 

nor of right ought to have any jurisdiction to judge of, reverse, or 

ere A pees gre sentence, or decree given or made in afiy court 

within said kingdom; and that all proceedings before the said 

House of Lords upon any such judgment, sentence, or decree are 

and are hereby declared to be utterly null and void to all intents and 
whatsoever.” 

In this state the law remained till the year 1782. In that year the 
statute 5 Geo. I. , 1, was ed by the 22 Geo. IIL. «. 53; and the 

year the 23 Geo. III. ¢, 28, declared the exclusive right and 
authority of the Irish parliament and courts of justice in all matters 
of a and judicature for Ireland. Finally, in 1800, by the Act 
of Union, the 89 & 40 Geo. III. c. 67, the Irish parliament was 
extinguished, and it was enacted that the United Kingdom should be 
ted in one and the same parliament, to be called the parliament 

of the United m of Great Britain and Ireland. 

The earliest statutes on record are of the year 1310; but from 
that date there are none till the year 1429, from which time there is 
a regular series, The whole have been printed, and there are also 
oe by Bullingbroke and Belcher, Hunt, and others, 

(Wakefield’s Accownt of Ireland ; Hallam’s Constitutional History of 


England.) 

PAROCHIAL REGISTERS. [Reeiwsrnation or Bintus, &c.] 

PARODY (from the Greek wapydia, and that from 5}, an ode), A 
parody is a pleasantry, which consists in turning what is intended as a 
serious composition into ridicule, by adapting it to some new purpose, 
or by the affected imitation of its peculiarities. It had its origin among 
the Greeks, from whose the name is derived. It seems to be 

us with the French traveatie. Its most common form is that 
ch a performance, while its principal features are retained, is, by 
aslight change, diverted from its pfoper design, and made to bear a 
ludicrous signification. Sometimes the alteration of a single word, or 
even a single letter, is sufficient for the accomplishment of this. 
Another form of parody is that in which, without any change in the 
, it receives a ludicrous character by its application to some 
quite foreign to the original intention of the author. A third 
kind consists in choosing # mean and ridiculous subject, and treating 
it in the style and manner of approved writers; and a fourth, in 
ex in the illustration of any subject, the defects and 
of writers held in little esteem. Of the last two sorts of 
parody, more successful imens will scarcely be found anywhere 
than those which occur in the work entitled ‘Rejected Addresses.’ 
The rules of parody have respect to the choice of the subject and the 
mode of handling it. It is that the subject should be 
celebrated, or at least well known, that in treating it there should 
be no departure from the requirements of good humour. 

The term parody is also employed in music, and is given by the 
French writers to those pieces in which the words have been composed 
for the music and not the music for the worda. 

__ PAROL, This term, which signifies “a word,” has been adopted 
from the Norman-French a4 a term of art in English law, to denote 


verbal or oral proceedings, as distinguished from matters which have 
been recorded in’ publie tribunals or otherwise reduced to writing: 
Thus a parol contract is an agreement by word of mouth, as opposed 
toa contract by deed. Parol evidence is the testimony of witnesses 
given orally, as opposed to records or written instruments. This is 
the popular acceptation of parol ; but, strictly speaking, everything, 
even in writing, is parol which is not under seal. 

The formal allegations of the parties to a suit in the common law 
courts, called pleadings, which are now made in writing, were formerly 
conducted orally at the bar, and in the year-books are commonly 
denominated the parol. Hence in certain actions brought by or against 
an infant, either party may suggest the fact of the infancy, and pray 
that the proceedings may be stayed ; and where such a suggestion was 
complied with, the technical p was that the Parol demurred 
(demoratus), that is, the pleadings were suspended until the infant had 
attained his full age. 

PAROLE, the countersign, the pass word, or watch-word, given to 
guards and sentries in camp and garrison; and demanded by them 
of all who approach their posts, and on giving which alone they permit 
them to pass; also the promise, on honour, to reappeat when called 
upon, given by a prisoner of war when allowed to go at large. 

P. LEY. The garden parsley (Petroselinum sativum) is a hardy 
biennial, a native of Sardinia, introduced into this country about the 
middle of the 16th century. There are three varieties, two of which 
are well known, and commonly used as pot-herbs, and for gafnishing, 
namely: the common or plain-leaved ; the curled ; and the Hamburg, 
large or carrot-rooted, which last is cultivated only for its roots, 
occasionally used as young carrots, The curled variety is by far the 
most useful, and from its beautiful curled foliage it cannot be mistaken 
for the &@thusa Cynapium, or fool’s parsley, a poisonous plant some- 
Dr) resembling the plain-leaved parsley. [Ai1nusa,in Nav, Hist. 
Div. 

The cultivation is simply that of sowing, usually in spring, in 
shallow drills about a foot apart; or i single rows along the boftders 
of a kitchen-garden. The Hamburg requires to be sown in light and 
moist soil, such as would suit the carrot, like which it requires in all 

to be treated. 

PARSNIP. The cultivated parsnip (Pastinaca sativa) is a native of 
England, and ranks amongst the hardiest of kitchen-garden produe- 
tions, as is proved by the fact of its having withstood the intense frost 
of 1838, in the open ground. There are four varieties, namely, the 
Common, Guernsey, Hollow-crowned, and Round or Turnip-rooted. The 
Hollow-crowned has been found the best. The mode of culture is very 
simple. The soil ought to be deep and rather light, but by no means 
adhesive ; and it should be trenched to the depth of at least two feet. 
In order that the roots may be clean and sound, fresh manure should 
not be applied ; indeed if the soil be in tolerably good condition, no 
manure is required; and on the contrary, if it be poor, a more liberal 
supply should be given in the previous season, so that any immediate 
application along with the parsnip crop is not requisite. 

e seed should be sown in ch, and as early in that month as 
the weather and state of the soil will permit, in shallow drills eighteen 
inches apart, the plants being afterwards thinned to from 8 inches to 
a foot asunder in the rows. The roots are not in perfection for 
culinary purposes till their first season’s growth is completed, which is 
indicated by the decay of the greater part of the leaves. 

Some may be then taken up, their tops cut off, but not too closely, 
and the roots stored in sand in a cool place, so as to guard against the 
stimuli of light and heat as much as possible. This precaution of 
storing in the early part of winter is only necessary in case of frost 
becoming so severe as to render the operation of removal difficult ; 
but the whole of the crop should be taken out of the ground before 
bag, “or recommences in the spring, and treated as above. 

ides the use of the roots for the kitchen, a wine is sometimes 
prepared from them. Abounding in saccharine matter, they afford by 
distillation an ardent spirit, the process of fermentation being facili- 
tated by the addition of a small portion of malt liquor. 

The lates Guernsey parsnip will yield under good cultivation 10 or 
12 tons per acre of a most nutritive food for cows and pigs, for which 
the roots should be steamed or boiled. 

PARSON. [Beyerice.] 

PARTHENON. [Artuens, in Grog. Drv] 

PARTICIPLE (in Grammar), the name of one of the parts of 
speech into which grammarians have distributed the words of a 
language. The word “ participle” comes from the Latin word “ parti- 
cipium,” which is formed on the same analogy as “ mancipium” and 
“ principium,” and means literally “ part-taking.” It is said, according 
to the old grammarians, to have obtained this name in consequence of 
its ing of the nature both of the verb and the noun. Horne 
Tooke defines a participle to be a“ verb adjective,” which is perhaps as 
good a definition as can be given. 

The English language has only two participles, which are usually 
called present and past. The present participle in ing, is a corruption 
of a fuller form which had a prefixed a; and this @ was in truth an 
abbreviation of the old preposition an, signifying in or on. Thus, “ he 
was a-walking” contains the same element as “ he was a-bed ;” and the 
word walking is merely one of the familiar substantives in ig. The 
Keltic languages form their participle in a way precisely similar ; and 
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the French too has inherited from this source the idiom en disant, 
The term present participle is however not very correct, as it often 
denotes the continuation of an action or a state of being independent 
of the notion of time. A better phrase is imperfect participle, This 
participle is called by some grammarians the active participle, but it is 
also passive ; thus in the expression “ he was building the house, ithe 
participle is active; but when we say “the house was building,” it 
must be regarded as a ve. In such sentences as the rece’ 
there is no ambiguity, but when we say “the man was ig,” the 
knowledge of the subject can alone enable us to determine whether the 
man was active or passive. This ambiguity in the use of the partici- 
ple in ing has led to the modern practice, which is gaining ground, of 
expressing the notion of a passive participle by means of the present 
= of the verb “to be” and the past tense of the verb which 
to S employed, as ‘‘being loved,” “being praised,” &c., which 
expressions are certainly very awkward and unwarranted by the usage 
of our best writers, if they are not absolutely wrong. i ; 
The other participle in English is used to denote past time, and is 
generally formed by adding en or ed and d, as brok-en, praise-d, &c. 
PARTICLE, which is derived from a Latin word (particula) mean- 
ing a small part, isa term employed in pect but with rather an 
uncertain signification. Some of the old grammarians included under 
this name all the parts of speech except the verb and the noun, 
namely, itions, adverbs, conjunctions, and interjections. Words 
of this are included under the term of “ particles” by the Arabic 


Tot, dy, vu, Ke., 
PARTITION. 
PARTITION TREATIES. 
PARTNERSHIP may be ara ped ny m8 . 

more persons for joining together their money, \ ur, an 

skill, or any or all of them, upon an ent that the gain or loss 
shall be divided between them; and its object must be some legal 
trade or transaction. The lish law of partnership is founded on 
the common law, the so-called law of merchants, and the Roman law. 

By the common law, a partner has no power to bind his co-partner by 

deed. By the law of merchants, he has power to bind his co-partner 

by a bill of ae and there is no survivorship in the partnership 
stock. From the Roman law is derived the principle that a partner- 

ship is terminated by the death of a partner. (Gaius, iii. 155.) 
tt the judges have any doubt about the custom of merchants, they 

may wal to them to know their custom, as they may send for the 

civilians to know their law; but the judges only recognise those 
customs of merchants that are general, not those that are particular 


usages. 

We have here to speak of private unincorporated partnerships, to 
constitute which no writing is necessary, The acts of the parties, when 
there is no § eigeraye contract in writing, are the evidence of the 
contract. Partners may be either ostensible, nominal, or dormant, 
He whose name pena to the world as a partner is an ostensible part- 
ner. An ostensible partner may or may not have an interest in the 
concern ; if he has no interest in the concern, but allows his name to 
appear as one of the firm, he is a nominal er; if his name and 
transactions as a partner are purposely concealed from the world, he is 
a dormant partner; but if his name and transactions are actually 
unknown to the world, he is more properly termed a secret partner. 
Generally speaking, any number of persons may be partners; but there 
are some exceptions, for which see the article on Jomr Sroox 
Comrantizs. : r, a ded, i 

Any person of sound mind and not under any 1 disability may 
bea partner. An infant may enter into this, as Tato any other trading 
contract which may possibly turn out to his advantage. It may, how- 
ever, be avoided by him on coming of age, though the person with 
whom he contracts will be bound. An alien friend may be a trader 
and sue in personal actions, and may therefore be a oe But an 
Englishman domiciled in a foreign country at war with England, or an 
alien enemy, cannot be a partner with a in this country ; at 
least he cannot sue in this country for a debt due to the firm. Married 
women are legall itated from entering into the contract of 
ip; and although they are sometimes, under positive cove- 
nants, entitled to shares in ing-houses and other mercantile 
concerns, yet in these cases their husbands are entitled to such shares, 
and become partners. If parties share in the profit and loss they are 
partners, although one may bring into the trade money, another goods, 
and a third labour and skill, which was also the rule of the Roman 
law (Gaius, iii. 149); and where one party is sole owner of goods and 
another sole disposer or manager of them, if they share the profits, they 
are partners in those profits. Every man who has a share of the profits 
of a trade must also bear his share of the loss; for a right to a share of 
the profit legally implies a liability to bear a share of loss. Yet it 
is not necessary to the ership contract that every party should 
undertake to share the loss, for one may stipulate to be from all 


A ing to this definition, such words as “-vehe- 
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liability to loss, and such stipulation will hold as between himself 
and his co-contractors, which was also the rule of the Roman law, though 
he will still be liable to all those who have dealt with the firm of which 


he isa member. Persons who jointly purchase goods are not partners 
walasnthey are jointly: conshensd ia 400: esnnaerane uce arising 
from the sale of them. SS) ee vision of profit 
and loss among partners should be equal: it is sufficient that the 
parties Seago. profits, in order to render them partners. If they 
share the profits, they are by consequence bound to share the losses, 
But to constitute a man a partner on the ground of sharing profits, he 
must have an interest in the profits, as a principal in the firm; if he 

way of payment for his labour, 


servant or t of the concern, he is not 

Factors and brokers who ve a commission out of the profits of 
goods sold by them are not on that account partners with their prin- 
a em nor are persons who receive a certain share of the profits of an 

venture, as payment in lieu of wages for acting as servants, partners 
in the adventure; nor even are persons who receive wages in 
to the profits of the undertaking considered as a person 
lend money to a firm, and receives an annuity or inter certain 
amount and duration, he is not a partner; but if he were to receive 
annuity in lieu of the profits of the trade, and determinable on the 
event of the trade céasing, it seems that he would be considered as a 
partner with the grantor of the annuity; or if he received an annuity 
varying in amount with the profits, he would be clearly a partner in 

e concern. 


A person may stipulate not to be a partner, but if he shares the 
profit with those with 


Socata aiaerens ant etal 
agreement wi! e 3 an i ly responsible to 

parties with the other partners, althou; yes not receive or be 
entitled to receive any of the profits. The of this rule of law 


believe that he is a party to the contract; and such is the case with a 
man who allows his name to appear as a member of a firm, as to all 
contracts and dealings which are necessary for carrying on the business 
of the firm. 

A partnership at will is one which continues as long as the parties 
live and are able and willing to continue it , a partnership for a fixed 
term continues for the term if the parties live and are of capaci 
to continue it. A ip at will may be dissolved at any time by 
the express will of any member of it, a which is derived from the 
Roman law, and which is a necessary consequence of the nature of the 

nership contract. In"such case the partnership is dissolved imme- 
iately upon notice given by any of the partners. The effect of such 
dissolution is to stop all new partnership dealings or contracts; but 
the partnership still continues for the purpose of completing all con- 
tracts already made, and all dealings or und com- 
menced. On such dissolution, any partner is enti to have the 
whole partnership stock, and the interest in the premises on which the 
business is carried on, converted into money, and to receive his share 
of the produce. In all cases, by the natural death of a partner, the 
partnership is dissolved, a rule also derived from the Roman law, as 
already stated: it is also dissolved by a partner's civil death, as his 
outlawry, or attainder for treason or felony ; for an outlaw, being dead 
in law, incapable of entering into any contract, bringing any suit, or 
holding any property, a partnership in which he is is therefore 
dissolved ; and, strictly speaking, the whole property is forfeited to the 
crown; for as the “never becomes joint tenant, or tenant in 
ae — the a prea, the crown takes the whole; sated 
right om en’ against creditors or innocent partners. 
of a feme-sole trader is also a dissolution of a 
at will. A partnership for a term may be dissolved before its 
tion by the mutual consent of the parties, by the decree of a court 
of equity, or by the bankruptcy, outlawry, or Fru hey any of 
the partners, A court of equity will in some cases a 7 
ship on the ground of incurable insanity in one of the petorbin A 
partner may agree that upon his death the business may be carried on 
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legal period of dissolution in the hands of his children or 
parties; but this is properly an agreement for a new 
i Partners cannot be relieved from future liabilities to 
third parties without notice to them and to the world in general that 
the partnership has ceased; but in the case of a dormant partner, if 
none of the creditors know that he is a partner, no notice of his retire- 
ment from the firm is necessary ; and if it be known to some, notice to 
such only will be sufficient. On the death of a partner, notice of the 
dissolution to third parties is unnecessary. 

Partners are joint tenants in the stock and al! effects; yet there is 
no survivorship in equity, or, as it has been said, at law, in such part 
of the stock as is moveable. Upon the decease of a partner, his per- 
tatives become entitled to his share of the moveable stock 
and effects, and they thereupon become in equity, and, as it has been 
said, at law, tenants in common with the surviving ers. If, as is 
generally the case in the purchase of lands for the purposes of a partner- 
ship, they are conveyed to the ers as tenants in common, and one 
of the ers should die intestate, the legal estate in his share will 

to his heir, who will be tenant in common with the other 

If the lands were conveyed to them as joint tenants, there 

will be no survivorship in equity; and it becomes then a question 
whether, upon the death of a joint trader, who, with his ers, has 
so lands for the p' of the trade, his share will descend 
for the benefit of his heir or his next of kin; and the better opinion 
seems to be (see Darby v. Darby, 3 Drew, 499), that although 
the legal estate in freehold property purchased by partners for the 
purposes of their trade will go in the ordinary course of descent, yet 
the equitable interest will be held to be part of the partnership stock, 
and distributable as personal estate. It is scarcely necessary to observe, 
that upon the purchase of lands, they may be expressly conveyed so as 
to be always held as real estate, and descend tv the heirs of the several 


It sometimes happens that one person supplies goods for an adven- 
ture, and another only his time, trouble, and credit; yet if in the 
agreement between the parties there are words which imply a joint 
undertaking, those words are evidence of an intention to share jointly 

the goods and also the profits of them. 

There is an implied obligation, in the absence of express stipulation, 
among partners to use the property for the benefit of all of them: 
and any fraud on the part of one partner, either by misapplication of 
the ip fund or in any other way, is a matter of which a 
court of equity will take cognisance. No partner has a right to engage 
in any business or speculation which must necessarily deprive the 

ip of his time, skilJ, and labour, because it is the duty of 
each to devote himself to the interest of the firm. It is the duty of each 
to keep precise accounts, and to have them always ready for the 
of hisco-partner. Each er is liable to the performance 
of all contracts of his co-partners, in the same manner as if entered 
into ly by himself, provided they relate to matters which are 
wi the objects and purposes of the partnership. If the parties to 
Sarees ot parwehip do not regulate it by e:-press stipulation 
amongst ves, the contract, with its duties and obligations, will 
be implied and enforced by the rules of law applicable to persons in 
such relative situations ; and where the contract does not reach all the 
duties and obliyations, such omissions will be supplied by the same 
rules of law. ough a may have entered into a written agree- 
ment which specifies terms on which the joint concern is to be 
carried on, yet, if there be such a course of dealing as leads to the 
conclusion they have agreed to change the terms of the original 
written it, they will be considered to have done so. For 
instance, if the 
of 
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ent be that no partner shall draw or accept a bill 
in his own name, without the concurrence of all the others, 
yet, if they afterwards adopt a practice of permitting one of them to 
draw or accept bills without the concurrence of the others it will be 
held that they have so far varied the terms of the original agreement. 
The transactions of partners are always to be looked to in order to 
determine between them, even i the written articles, what 
clauses in those articles will not them. It is impossible to state 
all the varieties of Gas aay which are introduced into partnership 
articles ; it will be cient to repeat that within the limits before 
laid down, the parties may enter into such stipulations as they please. 
One partner pan one an action of covenant against his co- 
opinaaee of e covenant be for the Pvabtshing go omy or the 
any act for commencing or establishi e partner- 
ship, or for etteeoemence of any of the articles after the partnership 
has commenced; and if adequate compensation for the breach cannot 
be had at law, a court of equity will enforce a specific performance of 
the covenant itself. Cuurts of law do not allow actions of debt by one 
partner against another for money due upon simple contract, as for 
money laid out by one partner for the purposes of the partnership. 
The partner who is aggrieved must therefore enforce his remedy by 
action of account, or by an application to a court of equity, by filing a 
bill for an account a dissolution of the partnership. .A partner 
cannot maintain an action of debt against his co-partner for work and 
labour performed, or money expended on account of the partnership ; 
if therefore he has a claim his co-partner for 4 sum of money 
due on account of the partnership, but not constituting the balance 
of a separate account, or a general balance of all accounts, his ouly 
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mode of recovering the amount is by an action of account, or by a 
bill in a court of equity praying for an account, and usually also 
for a dissolution. If it turn out that an undertaking is impracti- 
cable, as if a machine, for the working of which the partnership was 
entered into, will not answer the purposes intended, and so the 
object of the parties is frustrated, or if either party commit fraud, or 
gross acts of carelessness or waste in the administration of the part- 
nership, the party aggrieved has a right to a dissolution, and the same 
will be decreed in equity. A partner is also entitled to an account 
of the partnership assets against his co-partner, but it was formerly 
held that he could not have it pending the partnership. If therefore 
he filed his bill for an account, it was also necessary to pray for a 
dissolution. It is now considered that a partner may have such an 
account on stating a proper case, without asking for a dissolution; 
but considering the circumstances under which a partner files a bill for 
an account of partnership dealings, it will seldom happen that it will be 
his interest not to pray for a dissolution of the partnership. Where 
one partner has committed such breaches of duty as would warrant a 
decree for a dissolution, a court of equity will interfere summarily by 
injunction: as where one partner has involved the partnership in 
debt, or has himself become insolvent, the court will restrain him 
from drawing, accepting, or indorsing bills in the name of the 
firm, from receiving the partnership debts, and from continuing to 
carry on the business by entering into new contracts. It will also 
restrain an action brought by one partner against his co-partner on a 
separate and private account, upon payment by the latter of the money 
into court. So it will restrain the application of the partnership pro- 
perty to a use not warranted by the articles; or an execution against 
the partnership property for the separate debt of one partner. A 
court of equity will appoint a receiver where one partner excludes 
another from taking such part in the concern as he is entitled to take, 
and will do this even with a view to the continuation of the co- 
partnership, if it is for the benefit of the complaining partner, although 
such a step is usually taken with a view to a dissolution and winding 
up of the partnership affairs. Whether the party applying for a 
receiver wish a continuance or dissolution of the partnership, he must 
make out such a case to induce the court to interfere, as would 
authorise a decree for a dissolution, 

Generally speaking one partner has an implied authority to bind the 
firm by contracts relating to the places and he can do this by 
mere verbal or written agreements, or by negotiable securities such as 
bills of exchange and promissory notes. One partner may pledge the 
credit of the firm to any amount; but there are some exceptions to 
this rule, A dormant partner is in all cases liable for the contracts of 
the firm during the time that he is actually a partner ; and a nominal 
rhe is in the same manner liable during the time that he holds 

imself out to the world asa partner. Partners can make no arrange- 
ments among themselves which will limit or prevent their ordinary 
responsibilities to third parties. The power of one partner, above 
alluded to, to bind his co-partner, is implied in law, no express 
authority from the latter being necessary for that purpose; and in the 
case of bills of exchange, it exists by custom which has been judicially 
recognised. One partner may give a guarantee for himself and his 
partners, and the firm will be bound by it, if it be made in a matter 
relating to the partnership. The act and assurance of one partner, 
made with reference to business transacted by the firm, will bind all 
the partners. A partner will alsovbe liable in respect of a fraud com- 
mitted by his co-partner, if committed in the capacity of partner, in 
contracts relating to the co-partnership, made with innocent third 

ms. Thus, if a partner purchase goods such as are used in the 
usiness, and fraudulently convert them to his own use, the innocent 
eters provided there be no collusion between the seller and the 
uyer, is liable for the price of the articles. But partners are not 
liable for the wrongs of each other, excepting where one partner acts 
as the servant of the rest, in which case the whole of the partners are 
liable to the consequences of any wrong he may do; and they may be 
proceeded against altogether, or one may be sued alone for the whole 
of the damage done. One partner has no implied authority to bind 
his co-partner by deed, yet if he execute a deed on behalf of the 
firm, in the presence of and with the consent of his co-partners, 
it will bind the firm. It seems that a release by one of several 
ecbou to a debtor of the firm binds the firm ; but if such release 

fraudulent, it will be set aside by a court of equity; and even a 
court of law will interfere to prevent a fraudulent release from being 
pleaded. 

Where no time is mentioned in the deed of partnership for its com- 
mencement, the liabilities of the firm will commence from the date of 
the deed; but in adventures, unless the parties have previously held 
themselves out as partners, the liabilities commence from the time 
fixed by the contract. An in-coming er is not liable for debts 
contracted before he joined the firm, but if he pay any of the old 
debts or interest upon them, or does other special acts, he may render 
himself liable in equity. In an adventure an in-coming partner is not 
liable for the price of the goods. When an infant partner comes of 
age, and does not disaffirm the partnership, if he wish to avoid being 
liable for the future debts, he must give the creditors notice of his 
d : but for the past contracts he cannot be sued unless he 
promise to pay, or his ratification of the debts contracted oe 
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be made in writing. On the retirement of an ostensible partner, 
notice of his retirement must be given, or he will be liable to the 
ereditors of the continuing firm for subsequent contracts made by 
them, and such notice is usually given in the Gazette; but notice in 
the Gazette will not bind creditors who are not shown to have seen 
the notice. Third have a claim against a dormant partner for 
contracts entered into by the firm while he was a partner. claim 
is founded on such dormant partner being actually a partner: and 
therefore it is unnecessary, on the dissolution of a partnership 
between an ostensible and a dormant partner, to give notice of the 
dissolution to the creditors, in order to protect the latter from 
subsequent contracts ; for when the dormant partner has ceased to be 
a partner, he is relieved from all future liability. , 

It is collected from the majority of cases that a partnership contract 
is joint (pot joint and several) both at law and in to Upon the 
death of a partner therefore the legal remedy against him in respect to 
the joint contract is extinguished, and the creditors can maintain an 
action against the surviving partners only. But the rule of equity as 
septinlle to partners with to third parties was consid to 
be that the joint debts should be satisfied out of the joint estate; if 
that were insufficient, then subject to the claims of their separate 
creditors out of their separate estates proportionally; and if any of 
them were insolvent, then out of the remaining separate estates pro- 
portionally. But the case of Devaynes v. Noble (1 Mer., 529), since 
affirmed on appeal by lord Brougham (2 R & M. 495), has established 
the principle that a partnership contract is several as well as joint; 
and that a partnership creditor may have recourse for full payment to 
the estate of a deceased er. And the same judge (Sir W. Grant) 
who decided that case, declared that a partnership debt has been 
treated in equity as the several debt of each partner, though at law it 
is only the joint debt of all. 

It has been before said that notice of the decease of a partner to the 
creditors of the firm is not necessary to free his estate from future 
liability; but it is otherwise if one of the surviving partners be 

tor of the d d Ad d partner sometimes directs his 
executors to continue the trade; in that case his estate will be liable 
to the extent to which he directs his assets to be employed. If 
the executor exceed that limit, he becomes personally responsible. 

In actions by partners, all the partners may, and all ostensible 
partners must, join as plaintiffs, unless the contract upon which the 
action is brought be in writing under seal, when only those partners 
who are included can sue thereon. But if a contract not under seal be 
made by some, for the benefit of themselves and others, those for 
whose benefit it is made, as well as those whose names appear on the 
contract, may sue, Parties to a legal partnership cannot recover upon 
an illegal contract, although its illegality, at the time it was made, 
were only known to one of the members of the firm. Persons who 
may legally be partners in ri od countries, as husband and wife, 
cannot sue here as partners, for by the law of England husband and 
wife are not permitted to sue as partners. On the other hand, partners 
trading abroad in such a manner as to make a partnership here, may 
sue as partners for consignments sent to this country, though they 
cannot sue as partners at the place of trading by reason of the 

icular law of that place. The construction of contracts is governed 
the laws of the country in which they are made; but remedies 
must be pursued by the means pointed out by the law of the country 
whose tribunals are appealed to. The laws of the country where the 
contract was made can only have a reference to the nature of the 
contract, not to the mode of enforcing it. If partners have occasion to 
prefer an indictment relating to the ership property, such property 
| be stated in the indictment as belonging to one of them by name, 
to another or others, as the case may be. But though it is not 
necessary to name all the partners, yet where there are other partners, 
that fact should appear in the indictment, or the prisoner must be 
acquitted. ; 

A whole firm may become bankrupt, or some or one only of the 

may become so, whilst the re: ing members may be solvent ; 

those only of the partners who have committed acts of bankruptcy 

are to be deemed bankrupts; and to constitute two or more bankrupts 
under a single adjudication, there must be evidence of joint trading. 
Upon the bankruptcy, the whole of the bankrupt’s property vests 
absolutely in the assignees, who have the same remedy by action for 
the recovery of the debts due to the bankrupt, and for the redress of 
all civil injuries with respect to the property passing to them under 
the adjudication, as the bankrupt would have had if none had been 
made, A ly, when the bankru is separate, the solvent 
join with the assignees in an action for the recovery of the 

t debta. On the bankruptcy of one er, the solvent partners 
tenants in common with the ees of all the partnership 

effecta, Upon the bankruptcy of one partner, under a separate adju- 
dication made st him, his assignees take all his separate property 
and all his interest in the som Esvpertz and ifa joint adjudication 
issue against all, the all the joint property, and all the 
property of individual partner. Joint estate is that in 

the partners are jointly interested for the purposes of the 
partnership at the time of the bankruptcy. Separtie estate is that 
in which the partners are each He rige interested at that time. 
Joint debts are those for which an action, if brought, must be brought 


all the petess constituting the firm; in all cases therefore 
age | hyd liable for a debt contracted by his co-partners, 


created, and the creditor is a joint tor of the firm. 


A bill for consolidating the enactments on this subject was introduced 
in the late session of parliament (1860), but did not pass into law. 
The legal condition of part-owners of ships is considered under 


Sar. 
The chief rules of Roman law as to partnership may be collected 
from Gaius, fii, 148-154; ‘Dig.,’ xvii., tit. 2; , ‘Pro Publio 


Quintio.’ 
(Collyer ‘On Partnership,’ and Blackst. Comm., vy. ii., p. 526, Mr. 


Kerr's edition.) 


PARTY WALLS. [Burtprna Aots.] 
PARVISE (parvis, in French), an old term for an open area or 
porch before the principal entrance of a church. It appears to have 


been used only or chiefly with reference to a cathedral or other large 
church. The older French writers term the pronaos of the Par- 
thenon, or the outer circuit of the temple at Jerusalem, a parvis. By 
modern English writers on Gothic architecture, the room sometimes 
seen over a church porch is called a parvise. These rooms, which are 
often of later date than the porches, are supposed to have served as 
the private oratories of chantry priests, or as some think, to have been 
occupied by anchorites or recluses. Examples of these parvises occur 
at Fotheringhay, Northamptonshire ; Sherborne, Dorsetshire ; Harrow- 
on-the-Hill, Middlesex, &c, 

PARVOLINE (C,,H,,N). An + aad alkaloid found in Dorsetshire 
shale-tar. It is isomeric with cumii 

PA’/SHA or BASHA, a Turkish appellation for a man in high 
command, such as the great officers of the Porte, the A ga of 
provinces, and the high admiral, who is called Capitan The 
provinces administered by Pashas are called Pashaliks. The Turks 
often write the word Pashah with an h at the end, as if it were a con- 
traction or corruption of the Persian word Padishah, which is a com- 
pound of Pad, “a ian,” and Shah, “a king,” and which is the 

itle assumed by the Ottoman Sultan, the king of Persia, the Mogul, 

and other great Eastern potentates. (Herbelot, ‘ Bibli ue Orien- 
tale.’) Some derive Pasha from the Persian Pai Shah, “ the foot of 
the king,” because those officers tread in the of the and 
ony his place. (‘ Continuation’ to D’Herbelot, vol. iv., 4to, , 
1779. ‘ 

PASQUIN, the name given to a mutilated ancient statue which 
stood at the corner of the palace Santobuono, in a small open place in- 
the city of Rome, near the Piazza Navona, It ts a warrior in 
the attitude of defence. The subject of the statue is not known. 
Pasquino was the name of a tailor who lived in that nee 
“many years since,” says Parisio, in his ‘ Antiquities of ) pub- 
lished A.D. 1600. ‘The op of Pasquino was a sort of place of — 
for the people of the district, who came there to tell or hear the 


of the day, as is still the custom in the apothecaries’ shops in the 
vincial towns of Italy. The tailor was a facetious man, and his 
say were styled “ uinate,” which afterwards became a common 
appellation for humourous epigrams and sarcastic lampvons, a kind of 
composition for which the modern Romans are noted. These lam- 
poons, which often attacked pom in high stations and the govern- 
ment itself, were fixed in the night on or near the statue already 
mentioned; and thus the statue itself came to be called Pasquino, as 
being the representative of the witty tailor of that name. ‘Collections 
of these epigrams have been made, and some of them are yery witty, 
though often scurrilous and coarse, F 

PASSENGERS. fare) 

PASSIVE VOICE. |Mrpprx Vorcr.] 


PASSOVER (MDD, a passing over, or sparing, rdoxa), also called 


Ge Stout of welenveeed Siiy one area aoe net festivals of 
the Jews, was established to commemorate ’s passing over the 
houses of the Israelites in when he slew the first-born of the 
E (Exod. xii. 27). ves ook curved in Taree Saar 
‘ore the Exodus, It on the evening after the 14th day of 

month Abib, or Nisan, was the first month of the sacred year, 
and lasted seven days, the first and last of which were observed as 
especially holy by abstinence from all labour, and by a convocation of 
the people for worship, After the settlement of the Israelites in 
Palestine, it was incumbent on all their males to 


to the le 
to keep this feast. Tae hallstian were the saeciedatiaarnd tale 
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celebration :—A lamb, or kid, a male of the first year, without blemish, 
was selected by each household (or if the households were small, by 
two conjointly) on the 10th day of the month, and it was kept till the 
14th day of month, when it was killed in the evening (literally, 
“ between the two evenings,” an expression which is variously inter- 
preted), and roasted, and eaten with unleavened bread and bitter herbs. 
None of it was to be left till the next day: all that was not eaten was 
to be burnt. They were to eat it in haste, standing, with their loins 
girt, their shoes on their feet, and their staves in their hands, as those 
prepared for a journey. None, whether Israelites or , were to 
partake of it unless they had been circumcised. Nota bone of the 
lamb was to be broken, and all of it was to be eaten in the same 
ouse. When the lamb was killed, its blood was sprinkled with a 
bunch of hyssop on the lintel and door-posts of the houses, which was 
intended, in the original institution of the feast, as a sign to distinguish 
the houses of the Israelites from those of the Egyptians; and no one 
was to go out of doors till the morning. 

During the seven days for which the feast lasted none but unleavened 
bread was to be eaten, on penalty of being cut off from the people. 
Sacrifices were appointed to be offered on each of the seven days 
(Numb. xxviii. 17-25). On the second day of the feast a sheaf of corn 
was to be brought, as the first-fruits of the harvest, and the priest was 
to x it before the Lord. (Levit. xxiii. 10; Joseph., ‘ Ant.,’ iii. 
10, 5). . 

The word passover is used not only for the feast, but also repeatedly 
for the paschal lamb itself. 

This institution was typical of the death of Christ for the salvation 
of his people (1 Cor. v. 7); and it was at the passover that the Lord’s 

was instituted. 
's Biblisches Realworterbuch, under ‘ Pascha;’ Lightfoot's 

PASSPORT. Pe! ted the secretary of 

', & printed permission signed C) of state 
of the home d of a prea or bth other constituted 
authority, which allows a subject of that country to leave it and go 
abroad. When he has obtained this, the bearer must have his passport 
signed by the minister or agent of the state to which he intends to 
proceed. A foreigner who wishes to leave a country where he has been 
residing, generally obtains his rt from the minister or agent or 
consul of his own state. Such a document states the name, surname, 
age, and profession of the bearer, and serves as a voucher of his cha- 
racter and nation, and entitles him to the protection of the authorities 
of other countries through which he may pass, and which are at peace 
his own. On arriving at the outports or frontier towns of a 
foreign state, every traveller is obliged to show his passport, which is 


tf 


ohana Pog for the safety of 
the country ; but the present system of passports, as enforced in many 


(from the Latin pastor, a shepherd or herdsman), is 
the name given to poems which are descriptive of the pursuits of 
country life, or to dramas in which the characters represent shepherds 
or other country-people. [Bucottcs; Ipytx.] 

Pastoral letters are circulars addressed by a bishop to his diocesans 
of religious instruction or admonition in matters of dis- 
cipline. This name also is derived from “pastor,” the bishop being 
styled the shepherd of his spiritual flock. 

PASTURE, COMMON OF, [Commons. 

PASTURE LAND. There are tribes which have no other occu- 
— than that of pasturing domestic animals, and immense tracts of 

le soil are still unap; ted to definite owner. Where the 
¢limate is genial, and extremes of heat and cold are unknown, 
¢attle are fed all the year round by moving from one place to another. 
In such a state are some of the wandering tribes of Asia, who have no 


for 


fixed habitations, but pitch their tents wherever pasture is abundant, 
and move them to another spot as soon as it is consumed where they 
are. In civilised countries, where the land is divided and appropriated, 
such a system cannot exist ; though there are still traces of it in this 
country, as we see in the few remaining waste lands, on which there is 
a right of common. 

The e of cattle is nowa part of regular husbandry; the 
land which affords the herbage for cattle forms part of private 
possessions, and a rent is paid for its use. This has introduced a new 
system. Pastures are now fenced and protected, and pains are taken 
to improve them, so as to maintain many more cattle or sheep than 
they would in their natural state. We shall not here speak of rich 
grass lands,in which bullocks and sheep are fatted, and which are 
commonly called grazing land ; nor of artificial pastures, which form 
portions of arable farms, and have been depastured only to enrich 
them and make them more fit to produce corn when again submitted 
to the plough. But we shall consider those tracts of land which, from 
situation, climate, or other causes, although they are portions of 
certain estates and the property of individuals, lie nearly in a state of 
nature, and produce a revenue or profit only according to the number 
of cattle and sheep which can be reared or maintained in them. Such 
are the rich pastures on the Jura, the Alps, and Pyrenees, too high 
and exposed to allow of cultivation or permanent habitation, but 
producing abundant food for cattle in particular seasons of the year. 
The Jura and the Alps, which are best known to English travellers, 
contain very rich pastures for cows, and give a considerable return in 
butter and cheese. The-snow which covers these mountains for a 
considerable part of the year, protects the herbage ; and the moisture 
which prevails in the summer by the continual passage of clouds, 
which appear in the form of heavy fogs to those who are enveloped 
in them, keeps up a luxuriant vegetation of the small Alpine plants. 
which form the richest pasture, 

Whenever pastures are hired, the rent is always reckoned, not by 
the extent of surface, but by the stock which can be maintained upon 
it. Thus, in Switzerland, the mountain pastures are divided into 
portions of twenty, forty, or more cows. This mode of reckoning is 
much fairer than by mere extent of surface. In many places pasturing 
has been found much more productive than cultivation; and some 
large proprietors have converted great tracts of land from arable into 
pasture farms. But this can only be done where the population is 
very scanty, and where the soil and climate do not tempt men of 
capital to settle. 

Considerable improvements have been made in natural pastures, 
not only by the raising of banks and stone walls as shelter against the 
winter's storms, but also by extensive draining and clearing the 
surface of wild plants and pe Ae which prevent the herbage from 
springing up, and greatly diminish the feed. On the sides of steep 
hills, where springs are apt to break out and produce bogs and swamps, 
drains judiciously made have carried off the water and laid dry the 
pastures below them ; while reservoirs have been constructed in many 
places to receive the water and to supply the stock in dry weather. 
On peaty moors the application of lime to the surface has often pro- 
duced wonderful effects, and made various kinds of clover and grasses 
spring up which were never seen on the spot before. 

Those who are possessed of extensive pastures often look upon them 
as of too little value to lay out any money in their improvement; and 
unless when an attempt is made to bring them into regular cultivation, 
which often fails after a great outlay of money, they are not thought 
worth any attention. Yet many rough hilly pastures might be 
doubled and tripled in value merely by clearing the surface, burning 
coarse grasses, rushes, ferns, and furze ; and sowing a few seeds where 
the ashes have been spread. The additional number of cattle or sheep 
which can be maintained by this means, would surprise any one who 
had not had experience of such improvements. The forming of con- 
venient channels for the water to run off is another important object, 
which can often be effected at a trifling expense; and a loose surface 
laid dry by this means may be much improved, by merely burning 
the heath which grows upon it. After the fire has scorched the 
ground, grasses will spring up spontaneously; and, at a very small 
expense, a considerable tract of mountain pasture may be converted 
from the state of a brown heath or moor to that of a fine green sward. 

Wherever there are pastures, proper and suitable buildings 
made of substantial materials should be erected. The cattle should 
have numerous sheds for refuge in bad weather, and sheep especially 
should have protection and shelter. Warmth is in some cases of as 
much importance as food; and an animal exposed to all the severities 
of a northern climate requires more food to keep him alive, than when 
he is kept warm and protected from the immediate influence of 
cutting winds. 

There is another kind of pasture in England on the chalky hills 
which are called downs, where useful and hardy sheep are reared. 
Here the exposure is less, and the proximity to the plains gives 
frequent opportunity of driving the sheep to sheltered situations. 
The grass on the chalk hills is in general very fine and short, and the 
quality is very good. The soil is only a few inches deep, and has 
been robbed for generations by the pasturage of sheep during day, 
which at night are folded on arable land in their neighbourhood for 
the sake of the manure which they drop, nevertheless it-annually 
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tageous speculation, A few crops may be obtained 

at first; but the thin layer of rich earth, which is at ite surface, is 

soon exhausted, and remains but barren chalk. No art can 
been pradnosd Wy ss bent 

v re on or gravelly loams is of very e value 

to the acl og Where ths situation allows of such land being 

converted into plantations, it will generally be found most advantageous 

to do so, but if there are means of improving them by plo’ ng, 
liming, and manuring, they may often be converted into good ara 

farms. A great part of Norfolk, which now bears excellent crops of 

, wheat, and clover, was once only poor sandy pasture, where 

the f income to the proprietor arose from rabbit warrens. We 

must not always judge 


of the capabilities of a soil by the natural 
grasses which grow upon it, before it has ever been stirred and culti- 
vated. When loamy sand or gravel is left in a hard condensed state, 
it will bear very little, but when it has been broken up deep, and 
trenched and improved by lime, marling or claying, and manure, it 
becomes very useful land. The same may be said of cold wet pastures 
on a stiff clay, the means of improvement then ns drainage, 
burning, and deep culture. The water checks the roots of the better 
sort of grasses, and nothing thrives in such except rushes and 
very coarse aquatic plants; but when they have been carefully 
drained—when the surface has been pared and burnt, and the ashes 
spread over the land—a very material improvement takes ap 
whether it be left unbroken, to produce herbage, or be improved by a 
course of judicious cultivation, and laid down again to grass in a clean 
and fertile state; in either case, the pasture, from bor. SS ass use, 
and perhaps dangerous for sheep, which are apt to rot , becomes 
sound aa good, producing excellent nutritious herbage, and will 
continue so ever after. 

Pastures are seldom improved with manure, which is generally 
reserved for arable land, or grass land intended to be mown for hay: 
but if richness is valuable in a pasture, it will well repay the expense 
of manuring, especially with liquid manure, the drainings of dunghills 
and the urine of cows and horses, which is collected in a tank when 
they are -_ in stalls. Peat ashes are also very useful, and have a 
powerful effect in stimulating the vegetation of all the grasses, Salt- 
petre and nitrate of soda are said to have the same effect. When it is 
intended to convert land which has been in a state of heath or waste, 
covered with fern, brambles, ling, and other coarse plants, into good 
pasture, it is indispensable to begin by a course of arable cultivation ; 
and it is only when the soil has been brought into an improved state 
by tillage and manuring, and all the roots and seeds of noxious plants 
have been eradicated, that grass seeds ey TASER oe ey Oe 
of obtaining a good sward. Most of these soils are poor and sandy, 
and not very favourable to the growth of good grass. In this case 
the safest mode of converting the land into pasture is by inoculatin; 
it with pieces of sods taken from a good rich pasture. [Grass Lanp. 
By this means, and subsequent depasturing with sheep only, very 

have been produced on very poor soils; and if in the course 

of a few years should degenerate, they may be promalyy broken 
up and cultiva on the convertible system of husbandry, after 
which they may again be laid down for a certain number of years. 
Wherever the soil consists of a sandy or gravelly loam, this rer 
is the most advantageous. As to choice of manures, it is found that 
ammoniacal manures tend to the growth of the grasses, and that 
and mineral manures tend to the growth of clover and 


us plants. 


bare, 


the grass may not grow faster than it can be cropped ig l 
quantity required. 


this 


Ms uantity in a given time, the more profitable he will be. 
e 


q 

superior qualities of some animals with res to this point 

superiority of their breed, and afford the greatest net 
. In the same pasture one beast or shee will give 

profit, while another may occasion an actual Aes e 

the stock to the nature of the pasture is uently 

object of the greatest importance, and requires saneh jOlgnens 


PATENA (Paténe, French), a small circular plate, or salver, 
<a in the Roman Catholic church in the celebration of the 

From the earliest time the form has scarcely varied. Patenas 
were froqueltly made $0 surve ean cover $0 the chalics. 


A ly applied to exclusive 
of manufacture ted by royal letters patent under the ons 
of the Statute of Monopolies, 21 Jac. L. c, 3, and subsequent statutes, 
Prior to the Statute of Monopolies it had become not unusual for our 


to purchasers, exclusive rights ¥ 
common law ; and this sletute at Renee eee es 


PAT 


or under, by which the privilege of sole working or any new 
manufactures within realm, which others at the time of gran 

the letters-patent shall not use, shall be granted to the true and 

inventor thereof; so as they be not contrary to law, nor mischievous 
to the state, nor to the hurt of trade, nor venient ; ” 
and within the terms of this exception all valid ts still be 
ranged, The grant of a patent is not a thing which the subject can 


claim as a matter of right; it is the free gift of the crown. 
of the grant is by letters-patent under the great seal, which being the ‘ 
deed of the crown are considered as of public record. 

Before applying for a patent for an invention, two considerations are 
necessary ; first, what is entitled to a patent; and next, whether the 
invention has the requisite conditions. ; 

In the first place, the machine y operatic, or eubsianos Seameeee 4 
for which a patent is solicited, must new to public use, either the 
original invention of the patentee, or imported by him and first made 

ublic here. A patent may be obtained for and, Ireland, or 4 
d, although the subject of it may have been publicly known and ‘ 
in use in either or in both of the other two countries. 

In the second place, the subject of the invention must be useful to 
the ponte, something applicable to the production of a vendible. 
article, this being the construction io upon the words “new manu- 
facture”’ in the statute of James I. The discovery of a philosophical 
principle is not considered entitled to such protection: such principle 
must be applied, and the manner of such application is a fit subject 
for a patent, , 

seventeen entitled to patent may be briefly enumerated as | 
follows :— ; 

1. “ A newcombination of mechanical parts, whereby a new machine 
is produced, although each of the parts separately be old and well 
known. 

2. “An improvement on any machine whereby such machine is 
rendered capable of performing or more beneficially, 

3. ‘ When the vendible substance is the thing produced either by 
chemical or other processes, such as medicines or fabrics. q 

4, “Where an old substance is improved by some new working, 
the means of producing the sepeorninent is in most cases patentable,” . 

If the inventor think that the machine, operation, or substance pro- 
duced comes under any of these enumerations, he may lodge with the 
Commissioners of Patents for Inventions a petition to the crown for a 
patent, supported by a declaration in lieu of an oath, that he is the : 
true and first inventor of the manufacture sought to be 
that the invention is not in use by any other person to the best of his 
knowledge and belief. With this petition and declaration must also j 
be lodged an instrument called “the provisional i ” the } 
object of which is to describe the nature of the invention. The 
applicant is shen referred by the commissioners to one of the law 1 
otlicers of the crown, who is at liberty to call any scientific or other _ { 
person to his aid; and if the law officer shall be satisfied that the 
visional specification describes the nature of the invention, and 
his allowance of the same, the invention may, during six months from , 


z 


the date of the application, be used and published without prejudice 
to any letters-patent to be afterwards granted; or the a it may 
file with the petition and declaration a ‘‘complete” in lieu of a 
“ provisional ” § cation, inserting in the declaration an additional 
statement, that the instrument particularly describes and ascertains | 
the nature of the invention, and in what manner the same is to be 
performed ; and in this case the icant has, during the term of six “a 
months, the like powers and privi as under letters-patent during | | 
term the invention may be used published, without prejudice to 
the subsequent grant of letters- t, | 
The next step is for the applicant to give notice at the office of the 
commissioners of his intention to proceed with his application, which ’ 
is then advertised by the commissioners; and any person having an 
interest in opposing the grant of the letters-patent will be at liberty, 
within a certain period, to lodge parti in writing of their objection, 
and to be heard in support of them. The period for objection being 
expired, the specification and the objections are referred to the law 
officer, who, if the application seems to him fit, may cause a warrant 
to SeiNels for the meeting of the intters-petent which warrant having | 
been sealed by the commissioners, has next to be, under the sanction a 
of the lord chancellor, sealed with the great seal of the United | 
Kingdom, whereby the grant to the applicant, of the exclusive right 
of using the invention within the United Kingdom, the Channel 
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Islands, and the Isle of Man, and (if the warrant so direct) within the 
colonies, for the full term of fourteen years, is completed. A patent 
right may, however, at the option of the patentee, be limited to a pre- 
liminary period of three, and successive periods of four and seven years, 
in which case the amount of the fees is also distributed. The letters- 
patent always contain a proviso to the effect that, if the “complete 
ecawert ion ” already filed does not particularly describe the nature of 

invention and the mode of applying it,—or, supposing no such 
specification to have been yet filed, then, if the applicant does not 
within a limited period file such a specification in the Court of Chancery, 
the grant in the letters-patent contained shall be void. The object of 
the ification thus required, is to put the public in full possession of 
the inventor's secret, so that any person may be in a condition to avail 
himself of it, when the period of exclusive privilege has expired. To 
prevent this object from being defeated by an evasive or careless 
description, the proviso is construed with great strictness by the courts 
of law; and it is held to be infringed, and the letters-patent to be 
consequently void, whenever the specification is in any part of it 
‘oelly false or defective. The principal rules on this subject are 
as follows :—In describing the nature of the invention, the specification 
must, in the first place, correspond with the title of the patent, for 
_ its office is to set forth with more particularity the subject already 
indicated in the patent itself; and if one ee be a ig har 
patent, and another by the specification, the grant is void. is 
also an objection to the teacianlicns, tk shionkd cover too tomsh >, thab 
is, include in its claim of new invention anything which in fact has 
been already known and practised ; and therefore if the entire article 
for which the patent has been taken out comprises some known process 
in connection with others that are new, the claim should be made in 
such form as to apply to the latter only, and to disclaim the former ; or 
if the combination of several known things happen to be the onl, 
novelty, it is to the combination only that the claim should be pointed. 
As to the description of the manner of spina mpeee or production, 
the rule is, that it should be such as to enable workmen or 
other qualified of ordinary skill to make bang hisses article at 
the ion of the term, by simply following the directions given, 
without resorting to contrivances of their own. In addition to which 
we may remark, that no circumstance can be safely over in this 
description which is advantageous, whether absolutely essential or not, 
in the conduct of the ; and that if several methods are stated, 
pecification will be defective if either of them be found to fail in 
effecting the promised result. ; 

The following are a few instances of patents being lost through 
defective titles :— , 

In the case of King v. Metcalfe (2 Starkie, N.P.C., 249), the subject 
of the patent was a Oe g in which the hairs were of unequal 
length : in the title it was described as a “ tapering brush,” which was 
considered as intended tg mislead the public, as not being a description 
of the subject of the patent, and it was annulled accordingly. In 
Cochrane v. Smethurst (K. B., 1 Starkie, 205), the patent was fora 
certain lamp, but the title called it an “Improved Method of Lighting 
Cities, Towns, and Villages.” The it in this case was held to be 
yoid, as the ole ceeyprg a only described a new lamp, and not an 
“improved of lighting” at all; and it was also objected, that 
as it was equally applicable to lighthouses, harbours, shipping, &c., the 

was hanes imperfect. If the title had been for an “ Improved 
Lamp” or an “ Improvement on Lamps,” the patent would have been 
valid. In the case of King v. Wheeler, the patent set forth in its title 
a “ New and Improved of Drying and Preparing Malt,” whereas 
the ification described a method of re-burning malt which had 
cake prey made, so as to produce a colouring matter for beer and 
other liquors. Now it is evident that if any one had intended to take 
out a patent for producing colouring matter, he would never have 
collected from this title that the patent was likely to interfere with his 
invention. In the case of Bloxam v. Elsee (6 Barn. & Cress., 169 and 
178), the title of a patent which came in question was “ A Machine 
for making Paper in Single Sheets, without Seam or Joining, from 1 to 
12 feet and upwards in width, and from 1 to 45 feet and upwards in 
length.” The specification, however, described a machine only capable 
producing of one width or to a certain width. Now if an 

itor 


capable of making paper of a width greater than 12 feet. The patent 
id, as the title comprised more than the specification. 
common error that fall into. Jessops case, 
of Boulton Watt against Bull, in 1795, by 
Justice Buller, is another instance. A patent was taken out for a 


“New Watch,” whereas the specification o een pecticalse 
movement in a watch, which was the real pa and the patent 
was therefore void. : 

Patentees sometimes render their patents invalid by claiming too 
much; thus, after describing one substance or process which will 
anawer a certain purpose, they often conclude by some such expression 
as, “or any other fit and proper means.” The fo! is an instance 
in which a patent was set aside by such an expression. In specifying 


a machine for drying paper by passing it against heated rollers by 
means of an endless fabric, the inventor, after describing one sort of 
fabric, the only one in fact which he used, went on to say that any 
other fit and proper material might be used. Now if he used any 
other means: of effecting his object, such means should have been 
distinctly described. This alone rendered his specification incomplete ; 
but, besides this, it was proved that no other fabric would answer the 
purpose, or rather that no other was known, and the patent was 
annulled accordingly. 

The patentee may describe his invention just as he pleases, and h 
may illustrate such description by drawings or not ; but he should be 
careful to use words in their most common acceptation, or if some 
technical use should have perverted their meaning, he should make it 
appear distinctly that he intends them to be taken in such perverted 
sense. 

An honest and valid title may be stated in a few words to be 
a description of the precise object of the invention in the most simple 


e. 

A patent right is assignable ; and the assignment of it must be in 
writing, under hand and seal. It is of course personal property, and as 
such passes by will. The patentee may, without alienation of his 
entire interest, grant deeds of licence to other persons to manufacture 
the article. 

In favour of patentees who have not reaped the full benefit of their 
inventions, the legislature has frequently interfered, by passing private 
Acts of Parliament to secure them the continuance of their privileges 
for a further term of years, in addition to that first limited by the 
letters-patent. But a less costly mode of relief is now provided; and 
where the invention is meritorious, and the parties interested have 
done all in their power to bring it out and to turn it to advantage, 
but owing to circumstances beyond their control they have been unable 
to obtain an adequate remuneration, they may now apply by petition 
to Her Majesty in council for a prolongation of the existing term ; and 
if, upon consideration of the whole matter, and after hearing any 
party who may choose to enter a “ caveat,” the judicial committee of 
the privy council shall report in favour of the application, Her Majesty 
is empowered to grant to such patentee (or to his assigns, or to both 
conjointly, as the case may be) new letters-patent, for any term not 
exceeding fourteen years after the expiration of the first. 

If a patent right be infringed the inventor has his remedy, by action, 
to recover damages for the injury sustained ; and may in such action, 
by application to the superior court in which it is brought, obtain an 
order for restraining the wrong-doer from the further use of the inven- 
tion, and compelling him to account for the profits which he may have 
already derived from a sale of the article; an order which may also be in 
some cases obtained without resorting to an action, by application to the 
Court of Chancery. Penalties, moreover, are imposed upon persons who 
without licence use the name, stamp, or mark of a patentee. An action 
or suit for infringement of patent may be successfully resisted, either on 
the ground that no infringement has in fact taken place, or that the 
patent is void; and such invalidity may be established either by 
showing that the article was not a fit subject for a patent, or that the 
patentee was not the first inventor, or that the specification was 
insufficient. Nor is this the only method of defeating claims founded 
on an illegal grant of patent right ; for whether there be any complaint 
of infringement or not, it is competent to the Queen (or to any subject 
of the realm in the Queen’s name, by leave of the attorney-general) 
to institute a proceeding called scire facias, for the formal impeachment 
of the patent; upon which, if the patent be found open to any of the 
objections above enumerated, or to any other sufficient legal exception, 
it will be cancelled. 

For the protection of patentees, several other provisions, of great 
importance have been enacted. First, in the case where, after a patent 
has been granted to a person believing himself to be the first inventor, 
it is discovered that some other person had in fact preceded him in the 
use of the invention, though the article was, at the time of the grant, 
not generally known to the public, the patentee or his assigns may 
petition Her Majesty in council for a new grant, or a confirmation of 
the existing one; and if the judicial committee of the privy council, 
upon investigation of the case, report in his favour, such petition may 
be granted. Again, if any error be discovered in the title or specifica- 
tion, the patentee or his assigns may rectify it for the future by filing 
in the proper office in chancery a disclaimer of any part of the title 
or specification, or a memorandum of any alteration therein that does 
not operate as an extension of the patent right. , 

The statutes relating to patents are the Statute of Monopolies above 
mentioned ; and of more recent date, the 5 & 6 Will. IV., c. 838; 2&3 
Vict., c. 67; 7 & 8 Vict., c. 69; 15 & 16 Vict., c. 83 (which introduced 
very great and very beneficial alterations in the proceedings relating to 
patents, and is styled “ The Patent Law Amendment Act, 1852”); the 
16 & 17 Vict., cc. 5 and 115; and lastly, the 22 Vict. c. 13, which 
provides for keeping secret in certain cases the particulars of inventions 
of instruments and munitions of war. 

The fees payable upon the grant of a patent for the full term of 
fourteen years are about 175/. 

See, upon the law of patents, Stephen’s ‘Commentaries,’ vol. ii. p. 25 
et soe the statutory and case law is completely and succinctly 
col 
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PATENT. [Patrenys.} 

PATENT, ees coetre wickpeyta - ok eae 

PA‘TERA, ano a ing to the form of a cup bu f, 
used by the Romans 1 in their eoethen, in which they received the blood 
of the vietims, and with which they made libations. Some paterw have 
asingle handle. The word contains the same root as pateo : “ Patera 

et i nomen indicio est, pooulum planum ac patens est. 
Neacrottus, ‘Saturn,’ v. 21.) Flat o veasels used by the Romans at 
their meals were called paterm, whens gy sephy came aie 
in offerings to the gods. Virgil, in seve of the 

Soda alludes to the uses of the patera, (Lib., vi. 248, iv. 60, 
vii. 133. 

On = the patera is represented in the hands of several of the 
deities (Rasche, ‘ Lexicon Universalis Rei Numariw,’ tom. iii., part. ii., 
pp. 626, 627), and frequently in the hands of princes, to mark the 
sacerdotal authority as joined with regal power. The patera was of 

, silver, bronze, marble, glass, or earthenware. Such as had served 
fe tinations of wine or any other liquor at a funeral were usually 
deposited with the ashes of the deceased. Paterwe were often ornamented 
with engraved or embossed designs, and sometimes with gems. They 
appear to have been called by their prevalent mode of ornamentation, 
fern and ivy being the most usual, as patera filicata, patera hederata. 
The British Museum contains many fine specimens of fictile as well as 
bronze pater; also several sculptured marble votive patere, with 
_— of Pan, Silenus, Cupid, &c. Patella (that is, paterula) is the 

utive of patera. 

The term patera is applied to a circular flat or concave ornament 
in classical architecture. It is also used for ornaments of a similar 
form in Italian and Gothic architecture. 

PATERNITY. [Bastarp.] 

PATHOLOGY (from déos, ‘ disease,’ and Adyos, ‘a discourse ’) is 
the sci of di , and especially of those which affect men and 
animals which are the subjects of medical treatment. 

For the perfect knowledge of the nature of a disease, the first 
circumstance to be determined is its cause; and this is commonly 
regarded as twofold. The predisposing cause or condition (for the 
term cause cannot fairly be used in this sense) is that state of any 
individual which renders him peculiarly liable to the attack of any or 
of some particular disease, of which another person or he himself at 
another time might be in little danger. Of these predisposing con- 
ditions the most important is hereditary disposition, by which an 
individual being constructed with the same feculiarities of internal and 
of external form and composition, which one or both of his parents 
possessed, is liable to the same diseases as they were. Such are the 
peculiarities of temperament or constitution with which each indivi- 
dual is born, and by which he is through life disposed to a peculiar 
character of disease ; and such also are the special hereditary disposi- 
tions to scrofula, gout, insanity, some forms of asthma, and probab 
many more diseases. Other pear tong. conditions are the peculiarities 
of constitution which are acquired in the course of life by particular 
modes of living. Each individual is adapted by habit and other cir- 
cumstances to the conditions of climate, &c. in which he is placed, 
and is peculiarly liable to be affected by changes of these external 
conditions. A person of effeminate habits living carefully secluded 
from all excitants of diseases, is much more liable to be affected by 
exposure to any of them than one whose frame by a hardy course of 
life is rendered comparatively invulnerable to Any means by 
which the strength of the body is reduced render it more liable to 
diseases of all kinds, and hence our idea of bodily stren; is drawn 
not more from the muscular power of the individual from his 
immunity from the effects of those circumstances which in others 
excite disease. There are also local peculiarities of individual organs 
of the body which render them especially liable to disease; such are 
the state bordering upon disease which is brought on by constant 
over-excitement of any organ; the condition of an organ which has 
once been affected with a disease, and which is commonly thenceforward 
particularly liable to a repetition of it; the state of the organs which 
at different periods of life renders one more than another liable to 
disease, so that the same excitant will be most likely to produce in the 
child an affection of the head, in the youth a disease of the chest, and 
in the adult or old person some disorder of the abdominal organs. 

Any of these predispositions however may éxiet throughout life 
without the occurrence of actual disease; in order to produce disease, 
some more immediate or exciting cause is n . This excitant 
must be the more powerful the less the predisposition: but under 
whatever circumstances disease is produced, the predisposing condition 
of the patient may be expected to confer upon it a corresponding 
peculiarity of character. The exciting causes of are any 
changes of « certain extent in the conditions of the external circum- 
stances in which man is placed. For example, a certain range of 
external temperature, a certain constitution of the atmosphere, a 
certain supply of pure food and drink, a certain amount of mental and 
bodily exertion, are circumstances essential to health, and alterations in 
me fo them may produce disease, of which the nature and the seat 

be determined in part by the predisposition of each individual, 


PATHOLOGY. 
and in part by the peculiar mode of action of the excitant, Thus, after 


, and ; 
of the it can 4 
only slightly modify; such are the materials of all mer. pe and 
epidemic disorders, as influenza, amall-pox,y measles, &e., uce 
in all whom they attack a similar affection, Many persons however 
escape from the effects of these excitants, and be Sat pe become 
inured to them; hence the diseases of (endemics) 
affect foreigners much more than natives; but even in those ; 
in whom they do not produce disease, these conditions, ch are 
excitants of disease in others, modify the characters of diseases that 
occur from any other source; and hence in the course of an epidemic ! 
all diseases have a tendency to assume some of the characters of that 
which is prevalent, Other excitants of disease, still more universal in 
their influence and more constant in their consequences, are all 
which act immediately on the composition or construction of the ; 
or of the blood, such as mechanical and chemical injuries, | 
poisons of all kinds. | 


The nature of a disease being determined by the condition of the 
individual and the_exciting cause to which he is exposed, the next 
division of pathology is the study of the symptoms or signs by which 
the progress of a disease is marked, and by which im practice ite saktiie 
is to be determined. Of these signs of disease, many are of 
the altered condition of the part chiefly affected, as in a wound, or 
a local inflammation, coughing in a disease of the ungs, sickness in a | 
disorder of the stomach: but a greater number are the expressions of = 
an affection of other organs, which suffer in association with those 
primarily di ; such are pain in the head when the digestion is 
disordered, coughing in diseases of the liver, sickness after violent 1 
blows on the head. Sometimes these secondary symptoms completely 
mask those immediately resulting from the p 
in a disease of the hip the chief pain is felt in the knee, or in hysteria - . 
any organ may appear disordered except that which actually is. These 
secondary symptoms are ascribed to what is called sympathy, an 
and pro; 


unsa’ ry ion indicating only the coincidence 
bable connection of symptoms of disease in two organs, of which one q 


only is supposed to be materially affected. Entire ignorance must be 
confessed of the nature and origin of many of these sympathetic or 
indirect symptoms of disease ; as, for example, of the fever consequent j 
on local injuries or acute local diseases, and of the hectic fever of many 
chronic affections; but it is probable that all sympathies will in time 
be found to depend either on some communication of excitement from 
one nerve to another through the medium of the spinal chord or 

as in the reflex actions [NERVvovus system, in Nar. Hist. Diy,], or on ‘ 
some change in the blood which affects both organs at once, or which, 7 
originating in the disease of one disturbs the functions of the other, or 
of the whole body. 

Whether direct! ly or indirectly produced, all the symptoms of disease 
are only the ersions of the natural functions of the part affected, or q 
appreciable c' in its structure; their value and meaning there- 
fore can only be determined by a comparison with the same functions 
and structure in health ; in other words, this, like all other parts of 
pathology, cannot be rightly studied without a constant reference to 
physiology. It is believed that an organ may be only functionally 
deranged ; that is, that its several functions may be performed in a 
very unhealthy manner, without the existence of any material change 
in its structure and composition. These are called functional sym 
but their number is probably much less than is generally pelioved, 
and it is most likely that they are limited to the variations to which 
the organs are subject by the changes in the mode and measure of the 
influence of the nerves upon them. For all other symptoms we must 
assume the existence of a substantial c’ in the part affected, or in 
the materials on which it has to act, although in many cases these 
changes are fugacious or inappreciable by our senses. 

For a due performance of all the functions of organic life [Vira- 
tity, in Nat. Hist. Dry.], a healthy structure of each ,and a 
healthy composition of the blood, on which they all act and ull de- 
pend for their own maintenance, are alike necessary; a deviation 
from health in either will therefore produce the symptoms of disease ; 
a conclusion in which the continued disputes of the humoral 
Lown ra who ascribed all di to the blood, and the solidists, 
who held all to depend on of structure, have at length 
merged. ‘To these two kinds of alterations, and to perturbations in 
the distribution of the nervous influence, it is probable that the 
signs of all diseases may be referred; but from the peculiar and 
complicated nature of the animal body, and the universal connec- 
tion between all its organs, no one of these changes can long con- 
tinue without producing the others; and hence in diseases of any 
— of severity the symptoms are commonly a mixture of the dis- 
rs) of all the functions of the body, and the disorder of each is 
modified by the changes in all those circumstances on which its 
healthy state depended, as the condition of the blood, of the nervous 
influence, &c. Neither are hb tome in any case constant pheno- 
mena ; the influences of all external cireumstances upon a dis- 
eased body are very different from those which they exert upon the 
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healthy body, and many things which were necessary to health are 


supporters of di , as the usual amount of food, of bodily and 
mental exertion, &c.; so that exclusion from them becomes neces- 


sary, and this again further modifies the performance of the disordered 
functions. 


The history of a disease is completed by the process of natural 
rene by the observation of the changes in the structure of the 
body which it produces. The influence of remedies cannot justly be 

i as a branch of pathology; though most important for 
their utility, still, in their relations to the natural history of a disease, 
medicines can only be regarded as interfering circumstances, or as the 
means of experiments for the determination of the relation of the dis- 
eased body to particular agents, by which the nature of the disorder 
affecting it may be sometimes ascertained. 

The recovery from disease is an example of the exercise of that 
power by which the body can make unusual efforts to prevent its 
own destruction; this has been called the vis medicatrix nature, or 
curative force of nature. It is exerted in many cases in which dis- 
ease cannot be said to exist, but where rather there is an exaggeration 
of health; as, for example, when a muscle subjected to unusual exer- 
tion and an unusually great amount of waste not only repairs its loss, 
but actually becomes larger and stronger, so that it can bear the same 


speedy consequence is an 
The term reaction is applied to 

of this kind, and it may be said that reaction takes 
place whenever any injurious influence is applied to the body, In 
simple cases the reaction effects at once a restoration to health, as in 
the instances above mentioned; in others the reaction is itself the 


severity of the symptoms may in both cases be the same; but in 
those of chronic cases are less prominent than those of acute 


cases, 

When the disease terminates fatally, or when death takes place 
from any other cause at a distant period from its occurrence, we 
obtain perhaps the most valuable because the most certain part of 
pathological knowledge, that of the material effects which the morbid 
process has produced. This, the study of morbid anatomy, is often 

p= ong the examination of the altered parts and 

i the of structure which they present with 
known by observation of external or by 
result from certain leading morbid processes, as inflam- 
enabled to determine the nature of that which 

the limit of our senses, and thus to appreciate 

ing of the several symptoms which had marked 
ife, and the powers and modes of action of 


Greeks and Romans for various domestic purposes, but chiefly in 
cooking or in ing at the table, Patinw were sometimes poe of 
bronze or silver. The eucharistic of the Romish Church is no 


doubt derived from it, though it differs in form. [ParTena.] . 
PATINA, a word used by archmologists to express the polished rust 
by which ancient remains of copper, bronze, or brass are covered when 
laying in particular soils, This rust tends to the semper: of the 
object, and enhances its value, and appears to have prized by the 
Greeks and Romans, The variety of tints of red, green, blue, brown, 
“7. olive, and yellow is owing to the combustion of oxygen, carbonic 
and other gases with the alloys of which the metal is composed, 


Scones 

PATRIARCH (rarpidpyxns, the head of a family), a title given to the 

heads of families in the early history of the human race, and more 

ee ee es FE re nes Israel down to the time 
Moses, i ied to twelve sons of Jacob, as the 

ccoshens of ss Games aioe ct vi ae 


1 scripts in the universities of 

( Patr.,” tom, i), and again by 
Fabricius (‘ Cod. Pser igr. Vet. Test.,’ 1718); it was translated into 
Latin by Grostéte, bishop of Lincoln (8vo , 1532), into French 
by Francis Mace, and into English by Whiston, in ‘A Collection of 


Records belonging to the Old and New Testament, London, 1727-8. 
Whiston has a dissertation to prove the authenticity of the work, but 
his arguments are neither worth repeating nor refuting. It is un- 
doubtedly spurious. There is no evidence to prove that it ever 
existed in Hebrew, and the earliest reference to it by any ancient 
writer is one by Origen, who expressly asserts that it formed no part 
of the canon. Lardner has a very good notice of the work, (‘ Credi- 
bility,’ pt. ii., ch, xxix., s. 3.) 

The author of this book was probably a converted Jew, though not, 
as Cave supposed, a Judaising Christian, It seems to have been 
written about the end of the 2nd century, ; 

Patriarch, in Church history, was also the ecclesiastical chief of a 
diocese, which included several provinces. It is not known at what 
time this title was introduced into the Church, but before the, 4th 
century the bishops of Rome, Antioch, and Alexandria, had obtained a 
degree of pre-eminence over the other bishops. In the time of Con- 
stantine the Great the bishop of Constantinople was made to rank with 
the three just mentioned; and either then or not long after the title 
of patriarch was given to these four prelates. The number of these 
dignitaries was increased in the 5th century, The patriarch of Constan- 
tinople reduced under his jurisdiction those of Antioch and Alexandria, 
and obtained the title of “ Universal Patriarch.” The bishop of Rome 
was called “ Prince of the Patriarchs,” The struggle between the patri- 
archs of Rome and Constantinople for supremacy was the chief cause of 
the separation between the Eastern and Western Churches, 

The powers of the patriarchs are thus described by Mosheim ;— 
“ They alone consecrated the bishops who lived in the provinces that 
belonged to their jurisdiction, They assembled yearly in council the 
clergy of their respective districts, in order to regulate the affairs of 
the Church, The cognisance of all important causes, and the deter- 
mination of the more weighty controversies, were referred to the 
patriarch of the province where they arose. They also pronounced a 
decisive judgment in those cases where accusations were brought 
sput bishops, And lastly, they appointed vicars, or deputies, 
clothed with their authority, for the preservation of order and tran- 
quillity in the remoter provinces.” (Mosheim, ‘Ecc, Hist,’ Cent. v., 
pt. ii,, chap. 2.) There were, however, provinces of the empire which 
were exempt from their jurisdiction, - 

The Greek Church is at present governed by four patriarchs, namely, 
those of Constantinople, Jerusalem, Antioch, and Alexandria. 

PATRICIANS (Patres, Patricii, in Latin) was the appellation of the 
members of the original houses or gentes, of which the Roman 
populus, the ruling power in the community, was at first composed, and 
of their descendants, either by blood or adoption, They were origin- 
ally divided into three tribes, the Ramnes, Tities, and Luceres; each 
tribe into ten curiw, and each curia into ten decuria, which Niebuhr 
has identified with the gens or house. The Luceres were admitted 
later to the rank, and were styled gentes minores, in opposition to the 
other two tribes, styled majores, Each house became subdivided into 
several familie, which were distinguished by a surname, in addition to 
the name of the gens, which was common to all, like that of the Scotch 
clan. Thus the gens Cornelia comprised the families of the Scipiones, 
the Lentuli, the Sulle, &e. The families composing a gens were not 
necessarily related by consanguinity, for individuals might be adopted 
into a gens, and under the early Roman kings such admissions were 
frequent. The definition of a gens by Scaeyola (Cic,, ‘Top.,’ c. 6) is, 
that the members bore a common name, were descended from freemen, 
without any stain of slavery among their ancestors, and had never 
incurred any legal disability; they had common sacred rites, or 
sacrifices appuinted for stated days and places, When a family became 
extinet by default of heirs in the male line, its property reverted to the 
gens of which it formed a part. Gentile and patrician were therefore 

mnymous, Freedmen and their descendants belonged to the gens 
of which they bore the name, but they had not the rights of the gens, 
that is to say, the gentile rights. Natives of the confederate towns of 
Latium coming to settle at Rome attached themselves to some gentile 
family, the head of which was styled their patron, and they were styled 
his clients. [Crrent.] 

The members of the senate, the consuls, and the pontifices were, in 
the first ages of the republic, chosen exclusively from among the 
—— until the year 365 8.c,, when Licinius carried his rogations, 

y which the plebeians were admitted to the consulship, as well as to 
the custody of the Sibylline or sacred books. [Lictnrus Srozo, in 
Broa, Dry. 

When the plebeians became eligible to all the offices of the state, a 
new nobility was formed, consisting of those who had filled the offices 
of consul, prator, or curule edile, and this nobility was transmitted to 
their posterity with the “ Jus imaginum,” or the right of setting up in 
their houses the images of their ancestors. Still a distinction in 
opinion continued to prevail in fayour of the patricians, or older nobi- 
lity, as distinguished from the plebeian families, 

When Constantine transferred the seat of the empire to his new city, 
he established there a new senate and a new patrician order, the mem- 
bers of which were appointed by the emperor. Their privileges con- 
gisted in being freed from certain taxes and jurisdictions, and wearing 
the chlamys and calceus, After the fall of the Western Empire, the 
officers sent by the Byzantine emperors to administer the provinces 
of Italy subject to them, were chosen from among the patricians of 
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ainople. Thus we read in the history of the dark of the 

« i of Rome,” meaning the or representative of the 

Eastern emperor in that city, and the title was afterwards assumed by 
and his successors. 

‘At Venice the title of patrician was given to the members of the 
great council, or supreme legislature, and their descendants, and their 
pames were registered in the golden book. After the decree of 
February, 1297, called “La serrata del maggior consiglio,’ no new 
member was introduced into the council, but all the descendants of 
those who had once sat in the great council, on arriving at twenty- 
five years of age, were by right members of the sov assembly, 
and pstricians of Venice. “ Patrizio Veneto” was a title of nobility, 
considered equal to that of any feudal noble not of a sovereign 
house. 

In other parts of Italy, such as Genoa and Rome, the word patrician 
was and is still used in common to denote a member of the 
heredi nobility, independently of any feudal title. 

PATRISTIC THEOLOGY. [Taroxoey.] 

PATRON. [Benerice; Pariss.] 

PATRO'NUS, derived from pater, a “ father,” as materna is‘formed 
from mater, a “ mother.” The relation of Patron and Client (cliens) in 
ancient Rome is discussed in the article Ciient; but the relation 
between a freedman (libertus) and his patronus requires a few words of 
explanation. 

In the Roman polity persons were divided, with respect to status or 
condition, into freemen (liberi) and slaves (servi). Freemen were 

in divided into persons who were born in a state of freedom 
(ingenwi), and those who had been manumitted (libertini), A manu- 
mitted slave was called libertus, that is, liberatus, “ freed,” and his 
master who manumitted him became his patronus. The slave who was 
manumitted received the gentile name of his patronus. (See Lactant. 
‘ Div. Instit” iv. 8.; Plin. ‘ Hist. Nat.’ xxv. 3, and xxxi. 3; Pers. ‘Sat.’ 
y. 78.) The relation between patronus and libertus resembled in 
many respects that between patronus and cliens; but it appears that 
their mutual rights and obligations were rather regulated by public 

inion than fixed by any positive enactment. The patronus on the 
one hand was bound to take the libertus under his protection ; and the 
libertus on his part was bound to assist his patronus by every means in 
his power, but the only case in which he was compelled by the law to 
do so, was when the patronus or his children had ae So ec 
support themselves. In such a case, if the patronus or his chi 
proved to the satisfaction of the governor of the province (preeses) 
their necessitous condition, he mig ~ wig y the libertus to allow a 
moni ent for their support (D. 25. 3. 9). 

whe cet ins t part however of the connection between the 
e libertus was the right which the former had in 
rty or a portion of the property of the latter 


sons, whether under his power at the time of his death, or sui juris, or 
by another during his life, provided they had not been disin- 
herited, and that if a libertus who had no natural sons made a will, he 
should be obliged to leave half of his property to his patronus; and if 
he left none of his property, or less than half, the bonorum G) 
of half should be given to the patronus, even against the words of the 
will; if the libertus died intestate, leaving an adopted son, a wife (in 
manu), or a daughter-in-law (in manu jilit ejus), half of the property 
= given to the patronus, (‘ Gaius,’ iii, 40, 41; ‘ Institut.,’ iil. 


1.) 
By the Lex Papia the rights of patrons to the property of their rich 
iiss were still further increased. By this law it was 
that if a libertus died leaving pro; to the value of 100,000 sester- 
ces, a portion of his property (vwilis pars) went to his patronus, 
whether he had made a will or died intestate, provided he had fewer 
i . If he left only one son or one daughter, half of 

his property went to his tronus, as if he had died leaving no son or 
daughter ; if he left two ildren, a third went to the patronus, but if 
ere oe to any portion. (Gaius iii. 42; 
* Institut.,’ hw ¥ 

regard ever to the property of a liberta, the ancient law 
sufficiently protected the rights of the patronus, and he therefore had 
no occasion to have recourse to the edict of the pretor. For since the 
patronus was the tutor of the liberta, she could not make a will with- 
out his consent, and consequently could not leave her property to ony 
one else. (Gaius, iii, 43; (Phe xxix, 2. The 
however set free a liberta who brought forth four children from 
the tutela of her patronus. (Gaius iii. 44; Ulp., ‘ Fr.’ xxix. 3.) 


The patrona, ‘ous to the ing of the Lex Papia, had no | perhaps 
panel Oe ere of the libertus than was granted to the 


us ‘possessed 


the pretor’s 
ecient ee 
. e same vi as were ven Us 
law ; but a liberti F atrone in id sana cleaned tae vigits gravel ae 


edict ; and an ingenua patrona w 


5a) by the same law. (Gaius, iii, 49,50; Ulp., ‘Fr.’ xxix. 
: e xighte of « petronins to the ropally of 6 UNSe a ia 


to his direct heredes, sons, dsons, &c., and never 
belonged to his collateral (extranei heredes), (Gaius, iii. 58.) 
A patronus was able to a li adsignare libertum) to one of 
his sons to the exclusion of his other so that on the death of 


a libertus, the son to whom the libertus had been assigned was alone 
entitled to the pro , which was due to the patronus by the jus 
patronatus, (‘ Institut,,’ii., tit. 9; ‘Dig.,’ 50. 16.107.) 


All the respecting the succession of the patronus 
to the property of the libertus, only apply to the of those 
liberti who were Roman citizens. Those liberti who were Latini 


[Latinum Jus], or Dediticii, had in fact no power over the disposal of 
their property. The Latini liberti had the privileges of freemen while 
alive, but “ gy hang oranda ster shan = at the same time,” and 
eyed li the Lex Junia to the 

who 


and Largus, i 
pass first to those who had 


ve with certain eters ee te to those 
had obtained the jus Quiritium from the 

had obtained it by a decree of the senate or the Lex Ailia 
(Gaius, iii. 73.) 

These laws were however very much altered by Justinian. He gave 
to the liberti Latini and Dediticii the same privileges as those liberti 
moa AR ee aie Rane peter He also enacted, that if a 
ibertus Ay liberta aes rege freee pipmeradigt — of 100 
aurei, the patronus no claim to any = rs) property, 
provided they made a will; but if they died intestate, leaving 
children, then the patronus succeeded to the property 
the Twelve Tables. If the pro of the libertus or li 
more value than 100 aurei, they left children, the patron 
also no claim to an of the property; but if those liberti or 
aap’ pps eg pee lrg thout lew 

e whole of the property, i a will without leavi 
part of their property to the patronus, then he had a right toa third 
of ~ property, and not to a half, as was formerly the case. (‘ Instit.,’ 
iii. 8,3.) 

(Gaius, iii. 89-76 ; Ulpian, Fragm., xxvii, 1-5; xxviii. 7; xxix. 1-7; 
Institutiones, iii., tit. 8, De Successione Libertorum ; tit. 9, De Adsi: 
natione Libertorum: Digest. 37, tit. 14, De Jure Patronatus; 88, tit. 2, 
De Bonis Libertorum ; 38, tit. 4, De Adsi is Libertis; Collatio 
Legun Mosaic, et Roman., xvi, 8, 9; Unterholzner, Veber das patrona- 
tische Erbrecht, in the Zeitschrift fiir Geschichtliche Rechtswissenschaft, 
5th vol., 1st part, Berlin, 1823 ; and the articles Curent, Latixum Jus, 
and Lisertinus, in this work.) 


PATRO'/NYMIC (xarpwyvpixds) is a name given by ians to 
atop provi Wich: Spent Se ee Te Pelee, or ancestor, 
Thus Achilles is P emnon is 


elides (the son of Peleus), 
styled Atrides (the son of Atreus), &. In the i we 
have no words of this description, but in Sanscrit and Greek they are 

common, especially in , which has as many as thirteen 
different terminations to form such words, namely, a, aki, ~ 


dyani, dyanya, inéya, irya, éya, éra, aira, kdyani, ki, ya. In 

most common Dn ary termination is ides, as Cecrop-ides, a 

of Cecrops ; some age ao are formed by adding ion, as Kron-ion, 

the son of Kronos, &c. Feminine patronymics in Greek are co 

formed by adding id (in the nominative is), as Zantal-is, gen. TZ 

id-os, the ter of talus. In Lithuanian some are 

formed by adding na, as Janow-na, the son of Janow or John (Pott’s 

may 

an-us, which forms such patrony- 


‘E ‘orschi ’ vol. ii., p. 579) ; which 
eek SRY? 
mics as Octavi-anus, one of the family of Octavius, mili-anus, one of 
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the family of Aimilius, &c. In English, though not very correctly, 
the surname is often styled the patronymic. 
PATTERNS. Connected with the subject of patents is the copy- 
right of designs. By recent Acts of Parliament (5 & 6 Vict. c. 100; 
6 &7 Vict.c. 65; and 13 & 14 Vict. c. 104—known ively as 
“The Designs Act, 1842;” “The Designs Act, 1843 ;” and “ The 
Designs Act, 1850”), the inventor, or purchaser, or proprietor of any 
new design for ornamenting any article of manufacture of a useful 
character in respect of the pattern, or the shape, or the external 
, May register such design, and thereby secure the sole 
Tight of applying it for a period of three years, subject to extension 
at the discretion of the Board of Trade. 
Provision is contained in the later Act for provisional registration 


for one year. 
The person i to register must take or send to the office of 
the Registry i , two copies or drawings of his 


of igns, 1, 
design; one of whieh il be filed by the registrar, and the other 
returned to the party registering, with a certificate, which certificate 
is made evidence of registration. 
Every article manufactured according to such design must have 
thereon the number of the design in the register, and the date of the 


is liable to a penalty of 
may be recovered by an action 
istrates. 


PAUPERISM. [Poor Laws.] 

PAUSE. [Oratory ; Puyorvation.] 

PAVEMENT. ADS. 

PAVIIN. A crystallisable substance found by Professor Stokes in 
Tpeutifal bluiah-grenn duoressenoe when placed in violet light. It ia 

i ish-green fluorescence when placed in violet li t is 
es ys to be identical with frazin. 
AVING. ADS. ] 

= PAVO (the Peacock), a constellation of Bayer, which occupies a part 
of the space situated between Sagittarius and the South Pole. Its 
principal stars are as follows :— 


Bayer.) of Lacaille, Association. Magnitude, 
¢ 1525 6315 4 
€ 1615 6801 4 
é 1635 6873 4 


or pledge for the repayment of money lent thereon at a rate of 
interest than five cent. per annum, are pawnbro The 
character of the idual to whom the money is lent is scarcely a 


Pawning differs from other ways of lending and 
this, that the goods of the borrower are delivered to the lender as a 
security. pa) Otherwise, when the lender has confidence in 
the integrity and solvency of the borrower, he is often satisfied with a 
written en Lede paowagene sp esas hag ir 
iti it of some other person, When further 

‘by the lender 


money in 


The of lending money on pledges is in many countries 
carried on under the immediate control of the government as a branch 
public administration; and where only private individuals 
Ber ir paap! Slade eben ions. Thus 
wn 
the ‘ Chinese,’ 


but 
may not exceed two per cent., on the all ground that poor 
ma: pi oc eyed salon vey Lind ag a at 
existence of the Usury Laws in this country, which fixed 
of interest at five per cent. per annum, a 
wnbrokers under the 
9 & 40 Geo, 3, c. 99, an act wl is still in force, and 
interest on goods or chattels 


have been lent any sum 
ARTS AND SCI. DIV. VOL. VI. - 


not exceeding 2s. 6d., the sum of 4d., for any time during which the 
said pledge shall remain in pawn not exceeding one calendar month, 
and the same for every calendar month afterwards, including the 
current month in which such pledge shall be redeemed, although such 
month shall not be expired. If there shall have been lent the sum of 
5s., one penny; 7s. 6d., one penny halfpenny; 10s., two-pence; 
12s. 6d., two-pence halfpenny ; 1és., pence; 17s. 6d., three-pence 
halfpenny ; 20s., four-pence ; and so on progressively and in proportion 
for any sum not exceeding forty shillings; but if exceeding 40s. and 
not exceeding 42s., eight-pence; if exceeding 42s., and not exceeding 
101., after the rate of three-pence for every 20s., by the calendar 
month, including the current month, and so on in proportion for any 
fractional sum. Parties may redeem goods within seven days after the 
expiration of the first calendar month without paying interest for the 
extra seven days; or within fourteen days on paying for one month 
and a half; after which time interest is aera tet two calendar 
months. But in case the interest has accumulated throughout a 
series of months, the pawnbroker is not entitled to calculate it for 
a single month, taking advantage of an indivisible fraction, and 
then multiply the result by the number of months. The calcula- 
tion in the first instance should be for the whole time at the rate 
allowed by law so as to avoid the injustice done the pawnor by the 
other method. 

Pawnbrokers are required by the Act to keep books in which all 
goods taken in must be entered and described, the sum advanced 
upon them, the name and abode of the pledger, and whether he is 
aiccuieener or alodger. They make out at the time two memoranda 
of these particulars, one of which is given to the pledger. For this dupli- 
cate, when under 10s., one halfpenny is charged ; 10s. and under 20s., 
one penny; 1/. and under 5/., twopence; 5/. and upwards, fourpence. 
Articles pledged for sums above 5s. must be entered in the pawn- 
broker's books within four hours; and those on which 10s. or upwards 
have been advanced must be entered in a separate book and numbered, 
the first entry in each month commencing No. 1. The number and 
description of the pledge in the books and on the duplicate correspond 
with each other. Articles cannot be taken out of pawn without the 
production of the duplicate, the holder of which is presumed to be the 
owner; ‘but the original pawnor has a perfect right to sell the 
duplicate, and the pawnbroker is obliged to deliver the goods to the 

urchaser on the production of the duplicate with the principal and 
terest due on the pledge. If a duplicate be lost or stolen, the pawn- 
broker is required to ere a copy of it to the party representing 
himself as the owner of the articles pledged, with a blank form of 
affidavit, which must be filled up with a statement of the circum- 
stances under which the original duplicate was lost, and sworn before a 
magistrate. For this second duplicate the pawnbroker is entitled to 
demand one halfpenny, if the sum advanced does not exceed 5s.; 
from 5s. to 10s., one penny ; and afterwards in the same proportion as 
re wen oahiot uniawfally jooda 
penalty against wning the property of others 
is between abe and 5l., besides ‘he full value of the guode pl 
and in default of payment, the offending party may be commi' for 
three months’ imprisonment and hard labour. Persons forgifig or 
counterfeiting duplicates, or not being able to glve a good account of 
themselves on offering to pawn goods, are liable to imprisonment for 
any period note: ing three months. Pawnbrokers or other persons 
buying or taking in p unfinished goods, linen, or apparel entrusted 
to others to or mend, are to forfeit double the sum advanced and 
to restore the goods. The Act empowers police-officers to search 
pawnbrokers’ houses or warehouses when suspected to contain 
unfinished goods unlawfully pledged, and goods unlawfully pawned 
must baie to the owner nA Re Ban som cig" Goods that have 
been stolen an wned ma: ) the judge or magistrate 
before whom the thief is Consiahaat to be 5 Spc | to the real owner ; 
and without proceedings against the thief they may be recovered by 
the owner in an action at law against the pawnbroker. 

All pawned goods are deemed forfeited at the end of one year. If 
redeemed, geld galing eh must endorse on his duplicate the charge 
for interest, keep it in his possession for one year. Articles on 
which sums have been advanced of 10s, and not exceeding 10I., if not 
redeemed, must be sold by auction, after being exposed to public view 
and at least two days’ notice having been given of the sale. The 
catalogue of sale must contain the name and abode of the pawnbroker, 
the month the goods were received, and their number as entered in 
the books and on the duplicate. Pictures, prints, books, bronzes, 
statues, busts, carvings in ivory and marble, cameos, intaglios, musical, 
mathematical, and philosophical instruments, and china, must be sold 
separate from other goods, on the first Monday in January, April, 
July, and October in every year. On notice not to sell given in 
writing, or in the presence of one witness, from persons having goods 
in pledge, three months further are allowed beyond the year for 
redemption; and if the owner tender principal and interest and 
demand delivery of the goods any time before sale, the pawnbroker is 
not afterwards entitled to sell them. But in the fact of selling unre- 
deemed pledges there is no further warranty implied by law on the 
part of the pawnbroker than that the goods are unredeemed pledges, 
and that he is not cognisant of any defect of title attaching to them. 
An account of sales of pledges above 10s. must be entered in a book 

z 
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kept by the pawnbroker, and if articles are sold for more than the 
sum for which they were pledged, with interest thereon, the owner is 
entitled to the surplus, if demanded within three years afterjthe sale. 
Pawnbrokers’ sale-books are open to inspection on payment of a feo of 
one penny. The penalty on pawnbrokers' selling goods before the 
time, or injuring or losing them, and not making compensation 
to the owner, according to the award of a magistrate, is 10/. They are 
required to produce r books on the order of a in an 


dispute concerning pledges, and are not to purchase goods whic’ 
are in their custody, The Act extends to the executors of pawn- 


ore. 

The Act prohibits pledges being taken from intoxicated or 
under twelve years tg (By the ‘ Metropolitan’ Police Act (2 & 3 
Viet., c. 47), a fine of 52 is inflicted upon — taking Pledges 
from under the age of sixteen.) Pawnbrokers are prohibited 
from buying goods between the hours of 8 a.m. and 7 P.M, ; and by the 
9 & 10 Vict., o. 98 from receiving pledges between Michaelmas-day and 
Lady-day before 8 a.m. or after Prat and for the remainder of the 
year, 7 aM. or after 8 P.m., excepting on Saturdays and the 
evenings preceding Good Friday and Christmas Day, or any public fast 
or thankagiving day appointed by the Crown, when the hour for 
closing is extended toll p.m. They are required to place a table of 
profits and charges in a conspicuous part of their places of business, 

Pawnbrokers are seudirel to take out an annual licence from the 
Stamp-Office; and, to enable them to take in pledge articles of gold 
and silver, a second licence is necessary, which costs 5/, 15s. Those 
who carry on business within the limits of the old Twopenny Post 
151. a-year for their licence, and in other parts of Great Britain 71. 10s. 
The licence expires on the 31st July, and a penalty of 500. is incurred 
if it is not renewed ten days before. No licence is required in 
Treland, but those who carry on the business of a pawnbroker must be 

i Any one who enters into secret partnership with a pawn- 
broker for the purpose of carrying on that business, even although the 
agreement stipulates only for a right to inspect the books and to 
receive a per cen on the business done, renders himself liable to 
—, under the statute. But to repress the practice of laying 

volous and unfounded informations against this class of tradesmen, 
the 2 & 3 Vict. c. 71, 8s. 32-35, giving power to magistrates to award 
amends in such cases, to inflict ties on common informers who 
compound informations, to diminish the amount of the portion awarded 
of the penalty to any informer, and further to diminish the term of 
imprisonment fixed in the case of offenders, is extended by the 22 & 23 
Vict. c. 14 to the 39 & 40 Geo, 3, c. 99, and to all parts of England, 
and to all rates, justices, or justices of the peace, 

The act for the regulation of pawnbrokers in Ireland is the 28 Geo. IIL, 
¢. 43 (Irish statute). It requires pawnbrokers to take out licences 
and to give securities; appoints the marshal of the city of Dublin 
corporation registrar of licences; directs returns to be made to him 
monthly, upon oath, of sums lent ; and allows the registrar a fee of 
one shi on each return. The Act requires the returns to be laid 
before it; but this is not done, and in some other particulars 
the statute is but imperfectly observed. . 

PAX, an ecclesiastical instrument of ancient use in the Roman 
Catholic church. St. Paul, in several of his epistles, commands the 
ae | of the Christian religion to “salute each other with a holy 

” That this hypotensive dagger Apap Shpedhesgr ban 

We learn from the apostolical constitutions, together with some par- 
ticulars respecting the method of performing this ceremony. “ Let the 
salute the church, and say, The peace of God be with you all; 

and let people answer, And with spirtt. Then let the deacon 
say to all, te one another with a holy kiss, and let the clergy kiss the 
and the — the laymen, and the women the women.” 

(Li. viii., c, 11, apud Coteller, Meme 

The custom of giving the of peace before the communion, in 
the more solemn service of the Roman Catholic Church called the High 
Mass, is still kept up among the officiating clergy, as well as among 
the men and women of the different pe Heme orders, So also it 
eee tare been practised by the laity during the sea BESS 5 
w the men and women were separated from each other. ut 
when the sexes 7 to be mixed together in the less solemn service 
called the Low Mass, which began to take place in the 12th or 18th 
century, a sense of decorum dictated to the bishops the use of an instru- 
ment called sometimes a Pax, sometimes Tabula Pacis, and some- 
times Osculatorium, which the priest kissed first, then the clerk, and 
lastly the exe ee assisted at the service, one after another, instead 
of the former 

Among the constitutions of Walter de Grey, archbishop of York in 
1250, an osculatorium was one of the ecclesiastical ornaments, 
or rather implements, ordered to be provided in every parish church, 

It waa usually in the form of a metallic plate or tablet, with a 
support at the back, and had a representation of the crucifixion in 
front, either in relief or engraved, The magnificent of silver, 
engraved in niello, by Finiguerra, is still preserved at Witenes. In 
the South Kensington Museum is a remarkably fine pax of Italian 
work of near the close of the 15th century. The central plate is of 

» on which is a representation in relief, attributed to Botticelli, 
of the Virgi iene 8 pence, eipresnded by angels. This is set in a 
gilt moun’ enriched with silver filagree work ; while the support is 


ornamented with three small niello plates. Many others are extant, 
which are admirable examples of the metallic art of the time. 

The general disuse of this plate in modern times is attributed by 
Le Brun (‘ Explication Li le, &o., de la Messe,’ tom. i., p. 595) to 
certain jealousies which were found to arise among individuals, about 
priority in having it presented to them. : 

The use of the Pax was not ee wood byte which bn first 
abrogated at the Reformation in Eng! : on the contrary, it was 
enforced by the ecclesiastical commissioners of Edward VL, and ren- 
dered more ostensible than it had been, as appears by the following 
injunction, published in the deanery of Doncaster, in 1548 :—* The 
clerk shall bring down the paxe, and standing without the church- 
door, shall say loudly to the people these words : ‘ This is the token of 
joyful , which is between God and man’s conscience,’” &e. 

PAYMENT. If a man owes several sums of money to another on 
different accounts, and makes a payment of any one of such sums, he 
may state at the time of payment on which account such sum is paid, 
and the payment will be considered to be legally appropriated to the 
debt which he has named. If at the time of payment the debtor 
makes no appropriation of the niger the itor may at the time 
of payment appropriate it to such debt as he pleases, provided he so 
appropriates the payment, as he would do, or as it of be presumed 

the would do, if he were the debtor. Acco ly the creditor 
must appropriate the payment to such debt as is the most burdensome 
to the debtor. If neither party make any appropriation of the debt 
at the time of payment, the payment will be ed to be made on 
account of the more burdensome debt ; if there is no difference in the 
quality of the debts, the payment must be presumed to be made on 
account of the oldest. 

These are the rules of the Roman Law (‘ Dig.’ 46, tit. 3), which 
perhaps may be considered to be adopted by the English Law, though 
the decisions are by no means uniform in this matter, (Devaynes v. 
Noble, 1 Mer. 606.) The principles just laid down apply to distinct 
debts on different accounts (causae). If there are dentin gs between 
two persons which are all of one uniform and continuous nature, as 
for instance between a banker and his customer, there is no question of 
appropriation of payment. The customer pays money into the bank 
at different times, and draws it out by drafts at different times. All 
the sums paid in and all the sums paid out make an entire 
creditor and debtor account, and by striking the balance at any given 
time it will appear what sum is due at that time from the banker to 
his customer or from the customer to his banker. It is true that this 
supposes a kind of fappropriation, but not exactly that kind which is 
meant by the term. It assumes that the sum first paid in is dis- 
charged by the sum first paid out, so far as it is sufficient to —— 
it; and the same remark a aad to all subsequent payments into the 
bank and sums drawn out, The account therefore must be made out 
in the order of time, and the balance will show how the account 
stands at the time when it is made ont. (Devaynes v. Noble.) 

A debt barred by the Statute of Limitations cannot be revived by 
an appropriation of a general payment. 

; are Seater other _—S = Te; in which the question 
of appropriation of payments has iscussed. (Croft 7, Luml 
6 H. of L, Cas, 672; Beale v, Caddick, 2 H. & N. 306; Nash Hods. 
son, L, J, 25, Ch. 186; and Farley v. Turner, L. J. 26, Ch. 710.) 

PEA. The garden pea (Pisum sativum) is a native of the south of 
Europe, but sufficiently hardy in a young state, of when its develop- 
ment is not much extended, to bear our winters when they are 
prraea= and when the plants have, as in gardens generally, a sh 
situation. 

The pea had probably been introduced into this country at 
early period, for are mentioned by Ss Ny a in the time ‘of 
Henry VI,, as being hawked in London. It appears however that 
for nearly a century afterwards, they were either not very common, 
or the manner of obtaining them early was unknown, for Fuller states 
that in the -reign of Elizabeth peas were brought from Holland, 
ny He accounted “fit dainties for ladies, they came so far and cost 
so dear. 

The varieties of the pea are numerous. Every seedsman issues a 
trustworthy list, from which selection is to be made according to the 
date of sowing. 

The soil for peas ought to be fresh and well stirred, but not too 
Hae hy in the latter case a luxuriant growth is induced without 

e : 

The times of sowing are, in November for the earliest crop, and at 
intervals of a month, three weeks, or a fortnight, as the season advances, 
till Midsummer, The produce from any that may be sown after this 
period is very uncertain ; as is indeed the case with the November and 
other sowings previous to those of spring. The shelter afforded the 
young plants in winter by spruce branches or temporary awnings is of 
course beneficial. 

The distance which should be allotted for the intervals between the 
rows of may be three, four, five, or six feet, to the 
growth of the sort and richness of the soil. The plants should not be 
allowed to grow too thick in the rows, otherwise they are drawn up 
slender, without a due proportion of foliage on the lower part of the 
stem, which, in that case, as well as the leaves depending on it, is apt 


| to become unhealthy and to mildew. 
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Agricultural Qultivation—The common pea is cultivated in the 
garden and in the field, and there are several varieties of it. The 
t is naturally a creeper, having numerous tendrils, by which it 
ys hold of stronger plants and supports itself. The pods contain one 
row of round seeds, which at first are soft and juicy, in which state 
they are used for the table under the name of green peas. They after- 
wards harden and become farinaceous, and the stem dries up. In this 
state they are thrashed and stored for use like corn, and serve chiefly 
to fatten hogs. The straw is given to cattle and sheep in winter. 

There are some varieties of peas the stems of which do not rise or 
creep, but remain short, and hence are called dwarf peas. These are 
preferred for early sowing in the , and likewise when they are 
cultivated in the fields to be gathered ina green state. Every gardener 
strives to raise early peas, and the first which are brought to the 
London market are sold for a very great price. As soon as they are 
more common, such quantities are sometimes raised in the fields, that 
the price scarcely defrays the expense of gathering and bringing to 
market. When aebieh ts ek ovabeiatiets, this crop is very profit- 
able, as it does not exhaust the land, and there is good time for a cro 
of tares or turnips after the peas in the same season. But the u 
purpose for which peas are cultivated in the regular course of hus- 

, is to fatten sheep and hogs. A white sort, which readily splits 

when subjected to the action of millstones set wide apart so as not to 
ind them, is used in considerable quantities for soups, and especially 
sea stores. There is also a nance — answers the same 
purpose. The hog is of a gray or dun colour. 

Peas contain m' farinaceous and saccharine matter, and are there- 
fore highly nutritious; no other seed them in this quality, 
except the seed of the French bean (Phaseolus). But this is refused 
by most animals in the raw state, owing to a certain toughness, which 
makes them adhere to the teeth ; and, even when boiled, they are not 
relished by them. 

As food for hard-working men, peas are excellent when well boiled 
and mixed with some animal fat. In some countries peas-meal is 
baked into hard cakes, with or without oatmeal or barley-meal. These 
cakes are nutritious, but are of difficult digestion, except where custom 
and hard labour have inured the stomach to their use. 


uce in pods. They follow well after barley in which no clover 
 ampend sown, and are a good substitute for clover where there would 


clover is a good crop; but it is well known that if the clover fails, the 
wheat will also suffer. It is therefore better to have peas than to risk 

wheat after a thin pin Hes clover. If the are not well 
hoed, and do not cover the su , the land will be of weeds; but 


Many farmers consider peas as a very ; 
land is carelessly cultivated. They are, no doubt, 
want of moisture in the soil, or by an excess of it; 
ing will prevent the former, and careful ing the 
peas are sown on land which is exhausted, or naturally very 

i can be relied on. It sometimes happens however 
excellent crop is obtained all probability, considering 
state and tillage of the land, owing to some fortunate coincidences 
favourable weather; and in this case it would appear as if great care 
in the preparation of the soil were unnecessary ; but this is not often 
the case, and no prudent farmer will trust to the chances, which are 
much against success. In nine cases out of ten a slovenly cultivation 
or an im succession of crops is the cause of great disappointment 
and loss, it may be laid down as a general rule, that no good farmer 
will trust to accident, when by a little care and attention and a reason- 
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able jure he may almost ensure succeas, 
op heat enter tag on the same land in less than 10 or 12 
to recommended on very stiff clays, on which 


, hor are 
Rameiare to te preferred. Wherever beans suit the soil, they are a 
much better preparation for wheat than peas, admitting of much more 
frequent and perfect hoeing, besides the application of an abundant 
hich the wheat reaps the fit as well as the beans, 
as early as the ground will admit of being 
; and in very mild winters January is a very time for 
to be gathered , in a sheltered 

towards the south-west. The hog peas may be sown 
ruary or j are fhsrseticed, seid the earth is 
_— the young pase, will not suffer from a moderate 

3 en are at two feet or more between the rows, it 
not take above two bushels to drill an acre. The old method of 
peas broadcast and ploughing them in is now seldom practised, 
them and harrow them in is nowhere recommended ; the 
in this case having much too great a share of the seed. When 
low clover, the practice of dibbling them into the sward, which 
4 been turned over with the plough, is much to be preferred. 
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Wherever dibbling is generally practised, and there are sufficient hands 
to put the seed into the ground in a reasonable time, it should be 
preferred for every kind of crop that ean admit of the hoe in the 
intervals, 

When peas are sown later than usual, it is useful to steep the seed a 
few hours, in order that it may vegetate the sooner. A week may 
often be gained in the coming up of the crop by this means. 

The Everlasting Pea, which is so well known in our gardens, has 
been recommended to be cultivated in the fields for green fodder for 
horses, which are said to eat it readily. In land which has been well 
manured, it will produce a very great weight of green food; and there 
are probably varieties of it more succulent and sweeter than others, 
If it could be established in a field, it would produce abundant food 
for several years in succession, without any other cultivation than 
hoeing out the weeds and stirring the soil around the plants. The 
seed should be sown in rows, and the plants thinned out by the hoe, 
80 as to stand a foot or 15 inches apart; they would then have room to 
grow out, and would cover the ground completely. By transplanting 
year-old plants, a still greater crop might be obtained. It is at least 
worth a trial. 

Peas should be drilled in rows at such a distance as to admit the 
horse-hoe between them. They should be horse-hoed repeatedly until 
the stems are so long as to fall down and cover the intervals: a slight 
earthing of the rows with a plough has the effect of keeping the stems 
from the ground and allowing the air to circulate under them, by which 
the podding is much encouraged ; for in wet seasons the stems are apt 
to lie on the wet ground and to rot. When the seed is ripe in the pods 
on the lower of the stalks, the crop should be reaped, or many of 
the pods will burst, and the seed be lost. The reaping is performed 
by pulling the straw from the root by hand, or by means of two 
reaping-hooks, which partly tear up the stems, and partly cut them 
off. They are then gathered into small loose heaps, and left to dry. 
After being turned over till they are quite dry, they are carted to the 
stack or barn. Unless the quantity be considerable, so as to make a 
large stack, it is advisable to put them in a barn. When the peas are 
stacked, many of the pods are necessarily exposed to the depredation of 
birds; and, if they escape this, they burst, and the seed is lost. 

The produce of an acre of good peas is from 30 to 40 bushels, and 
the price about the same as that of beans. They are consequently a 

rofitable crop, and will well repay a little attention in the cultivation. 
the land is not in sufficient order and heart to make it advisable to 
sow wheat after the peas, barley or oats may be advantageously substi- 
tuted. If the peas fail, it may be necessary to clean the land with a 
fallow crop before any other corn is sown, for a bad crop of peas 
invariably leaves the land foul. 

The straw or haulm of peas, when well harvested, makes excellent 
fodder for cattle, and ripen Mer sheep, which are very fond of the 
a when the seeds have been thrashed out. 

some places, they sow peas and beans together broadcast, and 
plough them in; the beans serve as a support to the peas, and a greater 
return is expected; but unless it be for the purpose of cutting them 
up for green fodder, as soon as the pods are formed, this practice is 
not to be recommended. In Flanders, peas, beans, tares, and barley 
are sometimes sown thick together, and form an abundant green crop, 
which is cut as soon as the flower is past, and given to the cows and 
pigs, which thrive well on this succulent food. The surface of the 
ground is so completely shaded, that no weeds can spring up; and as 
there has been no seed formed, little is taken from the soil. The land 
is immediately ploughed up, and sown with another crop, such as 
potatoes or turnips, which sometimes are off the ground in time to 
allow wheat to be sown the same year. 

The nutritiveness of the pea as food is explained by analysis, which 
shows that air-dried peas generally contain about one r of their 
weight of flesh-forming constituents; one half their weight of starch, 
sugar, fat ; and the rest fibre, water, and ash, The mineral part of the 
ash of the whole plant contains a very large proportion (40 per cent.) 
of lime, and 17 or 18 per cent. of the alkalies. 

PEACE OF RYSWICK. [Trearies, CoronoLoaicaL TABLE OF. 

PEACH. The peach-tree (Amygdalus Persica, or Persica vulgaris) 

merally considered to be more especially a native of Persia. It was 
Cova to the Romans, and brought to Italy, where it became distin- 
guished by the name of Persica ; and this name it still retains under 
yarious modifications in the different countries of Europe. But the 
peach is not indigenous solely in Persia, for it has been found growing 
wild in various parts of key and Asia, Pallas describes it as 
existing in the more southern of the Caucasus. From the 
frequency of its occurrence in a wild state, and the perfection which it 
attains under the most limited share of cultivation in regions situated 
between 80° and 40° of latitude, these parallels may be presumed to 
include its favourite habitat. Isothermal lines describe however a 
wayy tract, and the h may even find a congenial climate to a con- 
siderable extent on both sides of the above limits; but the localit; 
must be very peculiarly circumstanced in which it will acquire f 
perfection beyond the’ 48th parallel on the one hand; and, on the 
other, its deciduous nature, requiring a cool season of rest, unfits it for 
the continued high temperature of a tropical climate. ; 

The peach withstands our winters unhurt, trained st a wall, if 
they are not unusually severe. It even succeeds in America exceedingly 
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well as a standard, in Iatitudes where the winters are much more 
intense, but the summers hotter, than with us. This is in conformity 
with the well-ascertained fact, that all deciduous trees suffer less from 
severe frost in winter when their wood is perfectly matured by suffi- 
elently warm summers, than when grown in climates where they 
cannot enjoy that degree of summer-heat which they are naturally 
adapted for, and which they require for the due formation of their 
tissues. Hence, in the north of England, young peach-trees in the 
open ground will be partially injured by a degree of frost which, 
though of equal intensity, will not injuriously affect similar plants in 
the neighbourhood of London. The hb also succeeds as a standard 
in Italy, the south of France, other continental countries of 
ing summers equally hot; but it may be observed that, 
temperature of the summer months is above 70°, or 
that of the warmest month above 75°, as is the case at Rome, and still 
higher at New York, the melting varieties of the peach do not 
that rich succulence which they acquire against a south wall under the 
more moderate summer heats of the climates of London or Paris. On 
the contrary, however, the jirm-jleshed or clingstone peaches, which are 
little esteemed in this country, are preferred in America and other 
places subject to extreme summer heat. 

If the mean temperature of February amount to 40°, and that of 
March to 44° or 45°, the peach-tree will be in full flower against a wall 

ith a south aspect about the last week in March; and the general 
will be ripe in the last week of August or first week of ber, 

the mean temperature of April be 49°, May 55°, June 61°, 
*, and that of A 63°. This period of five months required 
maturing of the fruit from the time of flowering, on the open 
y be reduced to four by means of fire-heat and the protection 
; but it cannot be ‘divantedeoiealy diminished any further. 
being borne in mind, it is for the er to know at 
ny ional ernest ne bees es in order to obtain a crop in 
a mon’ 

the natural climate and habit of the peach-tree, it is obvious 

that when forced it must be flowered under a comparatively low degree 
of temperature. It cannot, therefore, be well forced simultaneously 
with the vine; for the temperature of March, which in this climate 
serves to bring the peach into flower, does not unfold the buds of the 
vine, this being only effected a month or six weeks farther in the 
season, by a mean temperature of 55°. The peach may be subjected 
at first to a tem ure of 45°, but not exceeding 55° till the flowering 
is over, after which it may be gradually raised to 60°, and not exceeding 
65°, till the substance of the stone is indurated, after which from 65° 
to 70° may be allowed. This is to be understood as referring to the 
application of fire-heat. Even in the total absence of fire-heat, sun- 
heat will frequently raise the temperature much higher; but in this 
case a large portion of air should be supplied, not however all at once 
after the temperature of the house is found too high, but gradually as 
the temperature increases, Air should be alway ly admitted through 
the day, when the weather is at all favourable. 

Light is so essential, that unless peaches be trained near the glass, 
the fruit will neither acquire due colour nor flavour. Vicissitudes of 
dryness and moisture must be avoided. The roots should be well 
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buds or young shoots, and previously to ing it is necessary to 
‘listinguish the one description from the olan: The flower-buds are 
plump and roundish ; the wood-buds are more oblong and pointed, and 
one of these is generally situated between flower-buds in the case of 
expedient, in 
ible, or, in their 


ection, 
lecting buds for th of geet 
be or the purpose propagation, single 
wood-buds only should be chosen. - : 

The mode of bearing is solely on shoots of the preceding summer's 


growth. 
The peach is pro almost exclusively by budding; but occa- 
sionally splice- is adopted. Bay) arctan is ly used, but 
especially in In this country, how- 
gee ea ost entirely on the plum stock, which is not 
, but also the of spreading its 
the surface than ei kinds, thereby 
the amore congenial nourishment, in consequence 
being within the influence of the solar heat. Whereas the 
tends to strike downwards strong — roots beyond 
depth of the stratum warmed by the summer-heat ; and although 
latter trees grow vigorously for a few years, or so long as the roots 
have not penetrated too deep, yet they afterwards become sickly, their 


er of the two 


foliage becomes narrow, and acquires a yellowish colour, and the trees 
ultimately perish. The mussel and white pear-plum are the varieties of 
Se ee the peach is budded ; the latter is esteemed the 


com- 
lete mode of drainage is absolutely necessary. It would be 
Aeslanlie thas the Yoots thould ‘ack be allowed 40, penaiese than 


14 inches in depth, but may be deeper in warm and dry situations, 

The best rem for mildew is, to take up the tree carefully in 

autumn, renew the soil, and replant the tree, roots near 

bee f the peach have been ad with 
arious modes 0! ini e ve 

idles agrees ot susona, hah elementos poeta which 


admits of the most equal distribution of sap thro’ t the respective 
branches, and likewise the production of a sufficient number of well- 


of it called Seymour's training, are most in conformity with the above 
principles. A common error in the fan method is that of disposing a 
few of the first produced branches so as to represent equidistant radii; 
the consequences of such disposition are an exouive degree of vigour 
in the central and most upright; but at the same time inane 
horizontally become comparatively weak, linger for a few years, 
then die off. Their share of the sap is soon appropriated by the more 
vertical branches, some of which will assume the character of stems, 
and prove unsuitable for producing fruit-bearing shoots, Cutting 
these back is frequently the only alternative in o to obtain other 
shoots for the purpose of furnishing the lower part of the wall. B; 
this misdirection of the energies of the tree, several years’ growth 
wasted; and when it becomes ecoanhry $0 uk Gait one iaies ae 
the tree receives a shock which renders it incapable of ing such 
fine fruit as a more skilful management will ensure, It may be bri 
affirmed that all methods of training are bad which admit wu 
shoots to com with horizontal ones ; for the former will grow with 
a vigour ten times greater, in many instances, than the latter, owing to 
the vertical tendency of the sap. Although the 
gained by a vertical shoot over a horizontal one is considerable in the 
current season of their production, yet it bears but a trifling ratio to 
that which would be gained in successive seasons, were the vertical 
pene allowed to proceed without interference from the pruning- 
e. 


vertical tenden them thus limited to a ie summer- 
shoot. This principle is the basis of the following mode of training. 
In cutting k the central shoot, two buds, well situated for 


ducing side branches, and a third for an upright, must be left. 
first production of side branches, which are intended to 
lower radii of the fan, must be trained at some elevation in the first 
instance, and afterwards brought to a horizontal position; and they 
should not be subdivided. Those, however, obtained in the following 
season may be allowed to form two each, if sufficiently vigorous, at 
some distance from their base, and as their divergence affords room, 
The branches produced after those last mentioned, and indeed all the 
upper ones, may be subdivided into two, or even three, By this 
wethod of training the lower branches become strong, and acquire a 
well-established communication with the roots before the upper are 
in existence, so that there is little danger of their dying off, as usually 
happens when horizontal and vertical es are started at the same 
time, 

By repeating the pager here detailed, all the principal branches are 
ultimately produced, to the number of between thirty and forty, and 
disposed in a fan-like form, diverging, not exactly from a common 
centre, but from a short axis. These ches support the shoots on 
which, during the second season of their existence, the fruit is borne. 
Buds for the origin of these shoots should be selected at the distance 
of every twelve or fourteen inches along the upper side of the branches, 
that being the side from which they are oltained with the greatest 
facility, owing to the upward tendency of the sap. As these shoots 
are bei onged during the summer, they should be trained so that 
their fo! may have the fullest exposure to light; but although the 
foliage of one shoot ought not to overshade that of others, Reg the 
naked branches are benefited by the shade of leaves, for bark 

to the direct rays of the sun is apt to be scorched. 
he shoots produced and trained during the summer for succes- 
sional bearing ones must be shortened considerably at the ensuing 


produce the 
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winter’s pruning, and care must be taken not to cut above a node 
where there is only a blossom-bud or buds, but to one that is seen to 
have a wood-bud—that is, such as a shoot will proceed from. In the 
“following spring, the blossom-buds are unfolded, and soon after the 
wood-buds begin to push the rudiments of shoots, one of which, next 
the base of each fruit-bearing shoot, must be preserved and encouraged 
with special care, in order to supply the place of those that are bearing 
fruit. The fruit-bearing shoots being useless for such purpose a second 
time, must therefore be cut away at the following winter pruning, 
when the young shoot, retained during the summer, is shortened like 
its predecessor, and trained for the purpose of bearing fruit and pro- 
ducing a successor, which likewise becomes subject to the same routine 
treatment. 
The preceding directions are to be followed in order to the essential 
—— , the development and maintenance of the form of the tree; 
as a great number of superfluous shoots will be produced, the 
mode of their removal requires to be noticed. The operation is termed 
disbudding, and it commences as soon as the young shoots can be laid 
hold of, but should be completed in a gradual manner. A portion of 
such front-shoots as have no fruit at their bases are first- removed, 
then part of those elsewhere situated, making exceptions of the lowest 
on each bearing shoot, for succession, and of the terminalone. By degrees 
all are removed excepting the two last mentioned and those from nodes 
where fruit is set and promises to attain perfection. Finally, the 
terminal ones and those left on account of having fruit at their bases 
are shortened, or stopped, to about three inches in length, or so as to 
have several leaves for the purpose of maintaining the flow of sap and 
elaborating it for the nourishment of the fruit. Should these or the 
terminal shoots again push, such secondary shoots must be pinched off 
above the second from the origin. 

ne the fruit is generally done much too sparingly. The 
vigour of the tree should of course be taken into consideration. Asa 
general rule, one fruit on each bearing shoot, or two at most, are all 
that ought to be left. By leaving too many, the size of the fruit is 
diminished, so that the aggregate weight of flesh is probably but little 
if at all increased, whilst that of stones, to the great weakening of the 
tree, becomes materially so. Some remove the flower-buds to a con- 
siderable extent, a practice which is very proper. It is advisable 
‘ however to preserve several on each shoot, in order that a choice may 
be made of one or two of those likely to take the lead. 

The surface of the border should be frequently stirred; and when 
the weather is dry, watering will be necessary both for the border and 
foliage; but the use of cold spring water must be avoided. The 
ravages of the green fly (Aphis Persice) must be carefully guarded 

The best known remedy is to dust the tree, after syringing, 
with snuff, or powdered tobacco leaves. Coping-boards, made to 
about a foot, are of t utility in pws the blossoms ; 

t after the danger of Frost is over, the coping ought to be 


removed. 
hes in cultivation at the present day in 
this country appear to have been obtained from France. Although 
designated by various English names, most of the sorts have been 
traced to be synonymous with the French peaches, They are nume- 
rous and often changing. . 
(Hort, Trans. ; Guide to the Orchard and Kitchen Garden ; Loudon, 
See ae of Gardening ; MacIntosh, Book of the Garden.) 
AR, the wild pear-tree (Pyrus communis), from which the nu- 


merous cultivated varieties have inated, has a wide indigenous 


The pear is chiefly propagated by grafting or budding on the wild 
stock, or on p Ke raised the the seeds of cultivated pears, 
called free stocks; the former are however to be preferred. It is also 
quince, which is most proper for dwarf trees, or for 
has also the effect of bringing the trees earlier into a 
It may be also upon the medlar, and the white 
thorn (Crategus Oxyacantha), but on these the disparity of growth 
between the respective stems occasions a short duration of the union. 
varieties is indeed generally too much for quince stocks. ere are 
several varieties of the quince, and the sort that has the broadest 

correspondence in regard to horizontal 
growth with that of the pear should be preferred for stocks. 


Be 


the advantages arising from having the roota near the surface; for 


stones and slates have been found below old fruit-trees, which had 
been planted at monasteries once in their possession. 

Manure is not so liable to prove injurious to the pear and apple 
as it is to stone-fruits. On the contrary, unless the trees be growing 
too strong, manure, judiciously applied, will always prove beneficial. 

Pears are deemed worthy of the expense of walls, but this is often 
an unnecessary expenditure for want of a properly formed border, and 
thorough draining, where the subsoil renders such necessary. Brick- 
rubbish is a good bottoming; or a bed of concrete, two or three inches 
thick, laid sloping from the wall towards a drain in front, is un- 
questionably one of the best modes that could be practised ; and it is 
the only effectual one to prevent the roots from penetrating beyond a 
limited depth ; for they will often find their way through a stratum 
of stones or brick-rubbish. The depth of soil need not exceed 23 feet. 
The best season for transplanting is in the beginning of winter, or as 
soon as the leaves have fallen in autumn. 

Standard trees may be planted from 20 to 30 feet apart, or where 
vegetables are intended to be cultivated, the distances may be 40 feet 
between the rows and 20 feet in the rows. Dwarf trees, or quince 
stocks, will not require more than 15 feet distance. Wall-trees should 
be a least 20 feet apart, and for some varieties 30 feet will not be too 
mu 

The modes of training the pear-tree are various. Against walls, the 
three principal methods are the fan-shape, its reverse the pendulous, 
and intermediately the horizontal, which is that most generally adopted. 
In the fan method the central part of the tree, from the upright 
position of the branches, or their near approach to such, is apt to 
become too strong. On the contrary, the pendulous training induces 
debility when the trees begin to bear heavy crops. By annually 
cutting back a central shoot to about a foot, and training branches 
horizontally, right and left, the vigour of the tree is equally dis- 
tributed. It often happens that in this mode the branches only 
produce fruit towards their extremities. When this is the case, a 
shoot should be encouraged near the origin of the horizontal branch, 
and trained in the interval, and at some distance, say three feet; 
farther along the branches another may be laid in a similar manner, 
and so on, care being taken that each is stopped when its elongation 
reaches the place where another has its origin. These shoots will 
generally become as fruitful, after two or three years, as the portion of 
wood of the same age near the extremities of the branches themselves, 

Eine, Ser espaliers was formerly more practised than at 
present. e difficulty of getting the old varieties to bear apart from 
a wall, together with the expense of erecting the espalier, and the 
liability of its materials to decay, have no doubt tended to bring this 
mode into disuse. It is however worthy of remark, that a greater 
extent of foliage can be exposed to direct light by espalier training 
than by any other on an equal extent of ground. New varieties will 
do away with the objection of unproductiveness; and although the 
contact of metallic substances is not congenial to vegetable growth, 
yet the principal supports of the espalier might be constructed of 
cast-iron, which would prove an ultimate saving; the small inter- 
mediate wood-work that would be requisite could be easily replaced. 

In the cultivation of pears as standards, the head is allowed to take 
nearly its natural course, being only subjected to such regulations, by 

i as are nec to preserve the equality of the principal 
Faukes with regard both to strength and distance; and likewise to 
render the whole sufficiently thin, in order that the sun’s rays may be 
freely admitted. 

In some situations, many kinds of pears remain long unfruitful ; the 
best means of rendering them otherwise is of course a most important 
desideratum. So long as circumstances are very favourable for the 
growth of wood, blossom-buds are not likely to be produced; the 
production of the latter results from a more inspissated state of 
the juices; and will not take place whilst a copious flow of sap is con- 
tinued. This may be interrupted by ligature, ringing, grafting, or other 
analogous means. But these means frequently afford only a temporary 
remedy, and a* repetition of the process is at the expense of the 
energies of the tree, so that it is rendered too weak for future bearing, 
There is still a mcre important object which the above means are not 
calculated to affect. 1f the roots are in a cold subsoil or out of the 
reach of solar influence, the fruit will only acquire an inferior degree 
of flavour. If however the tree be carefully removed (for doing 
which autumn is the best season), the soil well dug, or even renewed, 
and the tree deprived of such roots as cannot be brought to a hori- 
zontal position, namely, that in which all the others should be placed 
when replanted, and if this be done as shallow as possible, a satis- 
factory check will be occasioned, .fruitfulness induced, and flayour 
communicated. 

The management of dwarf standards is similar to that required for 
tall standards, excepting that the head is formed at the height of one or 
two feet from the ground, instead of six, the usual height allowed for 
the stems of standard trees in orchards, or where under-cropping is 
carried on, as in market-gardens, where the dwarf-headed trees would 
obstruct the growth of vegetables for a considerable distance from their 
stem. Dwarfs however have some important advantages; a large 
head is sooner formed, and the fruit is not so liable to be blown 
down. 

The French modes of training en Quenouille or en Pyramide cannot 
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be stri adopted in this country with advantage, owing to the 
richness of the soil and moisture of the , circumstances which 
are favourable to the uction of ye rather age au etogre = 
this tendency is farther encouraged sg ory oots to the 
extent which the French recommend. In both modes tiers of 
branches proceed from a central stem; in the pyramidal form the 
branches are horizontal, each tier being successively shorter than 
the one below. In the Quenouille the branches are curved down- 
wards, and this mode might be successfully practised in this country, 
by leaving the shoots at full length, care being taken that all upright 
shoots are shortened in summer. 

The ing of standard pear-trees is usually confined to the winter 
regulation of the branches by thinning, and shortening where the sub- 
division of branches is desirable or where they are too weak, Wall 
and espalier trees wine beth» summa aan eee eee In 
summer a number of shoots will be produced beyond that which will 
be required for training. If these are allowed to grow without inter- 
ruption during a considerable part of the season, and then at once 
cleared away, the tree is apt to receive a shock from which it does not 
soon recover. If the shoots are shortened too much or too early, the 
buds, which would otherwise have proved blossom buds in the follow- 
ing spring, will immediately become excited (other channels for the 
flow of sap being cut off), and burst into shoots, [MorrHo.ocy.] 

In order to avoid this, which is a case of frequent occurrence, a 
portion of these superfluous shoots should be first stopped at an early 
period, and afterwards another portion: by the middle of June part of 
them may be cut back to within two or three inches of their base; and 
thus by degrees the whole will be ultimately reduced, without any 
great or sudden derangement of the general flow of the sap. The 
winter pruning is attended with less vital danger to the tree. It 
consists chiefly in shortening spurs to the lowest fruit-buds and 
judiciously thinning them, 

If borders are well made, there will be less occasion for raising the 


trees from the wall, trench the border, and 
roots near the surface in a horizontal direction, or inclining slightly 
downwards, Cutting the roots, without entirely removing the tree, is 
attended with the disadvantages arising from the partial loosening of 
the soil, and the difficulty of reaching the perpendicular portions of 
the root. 

PEAR-GAGE. The principle of Smeaton’s pear-gage, for measuring 
the exhaustion of a receiver, by means of the Arn Pump, differs from 
that of the other gages, in that the measurement does not take place 
until after the air has been re-admitted into the receiver, Suppose a 
wire ing through a collar in the top of the receiver and supporting 
a tube open only at the lower end. Under the tube is a cup of 
mercury, standing on the floor of the receiver, so that by lowering the 
wire the open end of the tube may be immersed in the mercury. The 
exhaustion being made before lowering the wire, the air in the tube 
will be rarefied equally with that in the rest of the receiver. If the 
wire be then lowered, and the air readmitted into the receiver, the 
mercury will rise in the tube until the elastic force of the recom- 
pressed air in the tube, together with the column of mercury, 
counterbalances the ure of the external air, A gage attached to 
the tube shows, by the height of the mercury, what was the original 
rarefacti 


on. 

Now it is plain that while the ordinary gages show the actual 
amount of elastic force left in the receiver, the pear-gage submits the 
air, or whatever else there may be, to a process of compression before 
the measurement is made, If there be nothing but air, all the gages 
agree ; but if, as generally is the case, there be also vapour, the pear- 
gage shows a much higher degree of apparent exhaustion, than the 
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PEARL FI RY. The Dis which are carried on to supply 
the market of the world with pearls are numerous, and some of them 
are of very ancient date. The fishery at Catifa in Arabia, which pro- 
duced the pearl bought by Tavernier for 110,0002., was celeb: in 
Pliny’s time. In the Old World, the west coast of Ceylon, that of 
Coromandel, and the Persian Gulf, are among the more prominent 
stations. The Algerine coast and the Sooloo Islands also furnish a 
certain share, In the New World, the neighbourhood of St. Margarita, 
or Pearl Island, and other localities on the coast of Colombia, furnish 
a great many, and the Bay of Panama also contributes considerably ; 
but the pearls from the Western world, though many of them are 
8 Eee ee eeeeren SH thas ae the East in shape, colour, and 


The Bahreds Islands (Persian Gulf) give a most abundant harvest of 
these beautiful molluscous secretions; perhaps the most abundant in 
the world. Sixty thousand tomauns of rah, about 90,0002. sterling 
of our money, and often more, are derived from the fishery in about 
two months, the time during which it lasts, the commencement being 
in June. There is no agen ge Ad any one may engage in the adventure 
upon payment of a tax on produce to the government. The 
Persians principally are engaged in it, and the divers are of that 


nation. 
The Western pearl fisheries, especially those on the coast of Colombia, 


panies raged, 
eres of the Colombia fishery, and 
and the Pacific, both with about the same success; for in 


from 
1825, when joint-stock com: 


i yy 
The pearls which are the objects of these are found in the 
shells of Meleagrine, or pearl-oysters, as they are called, and principally 
in those of the species named Avicula or Me i i 


a half under water. ‘Two minutes, four, and even six, have been men- 
tioned; but constructed as the human respiratory and circulating 
system is, we should think the last-mentioned periods must be 
rare. A submersion of a minute and a half is calculated to do 
Capon affeeds good ple of the commercial 
ylon a example o: ; 8 
the pearl-fishery is carried on, The bay of Condatehy 
central rendezvous for the boats pnts in the A 
where it is carried on, extend sev: miles al 
Manaar southward off Arippo, Condatchy, and Pompari 
principal bank is opposite to Condatehy, and lies out 
twenty miles. After the survey of the state of the 
sequent report to government, the i banks to 
put up for sale to the highest bidder, and are usually purchased 
native merchant, The government however sometimes judges it 
advan’ us to fish the banks on its own account, and to 
the pearls to the merchants. The banks are divided into 
different portions, which are fished annually in succession. 
portions are com etely distinct, and are set up separately 
in the year in which it is to be fished. A sufficient interval 
iven to the oysters to attain their proper growth; and as 
it used has generally recovered its maturity by the time th 
portion has been fished, the fishery becomes almost 
and may thus be considered as yielding a yearly reven 
are supposed to attain their complete state of maturity in 
The fishing season commences in February, and ends 
ning of April. The period allowed to the merchant 
cA inte tg more ag tage mea sev! 
ruptions whi revent the fishing days from exceeding m 
about thirty, Irit happen to be a bad season, 
- intervene during the i tted, the purchaser of 
ery is often allowed a few days more. Previous to the commence- 
ment of the fishery, all the boats rendezvous at Condatchy, and it is 
here that they are numbered and contracted for. They regularly 
out and return together. They reach the banks before day-break, and 
at sun-rise commence fishing. In this they continue bully occupied 
till the sea-breeze, which arises about noon, warns them to return to 
the bay. When the boats come to land, their cargoes are i 
taken out, as it is necessary to have them completely 
night. Each boat carries twenty men, with a tindal, or chief boatman, 
who acts as pilot. Ten of the men row and assist the divers in re- 
ascending. The other ten are divers; they go down into the sea by 
five at a time; when the first five come up, the other five go down; 
and by this method of alternately y give each other time to 
recruit themselves for a fresh plunge. In order to accelerate 
deseent of the divers, byry were ee a a Some of the divers 
use a stone shaped like a half-moon, which they fasten round the belly 
when they mean to descend, and thus keep their feet free. 
lessly descend to the bottom in from four to ten fathoms water in 
search of the oysters. The diver, when he is about to i 
the rope to which one of the stones is attached, with 
right foot; while he takes hold of a bag of net-work with 
left. He seizes another rope with ie oe ee 
nostrils shut with his left, a 4 into water, and by 
ance of the stone speedily rea: the bottom. He then 
net round his neck, and with much dexterity and all possible 
collects as many oysters as he can while he is able to remain 
water. He then resumes his former position, makes a signal to 
above by pulling the rope in his right hand, and is immediately 
this means drawn up and brought into the boat. These men 
often make from forty to fifty plunges in one day, and at each pl 
bring up about a hundred oysters, Some rub their bodies over 
oil, and stuff their ears and noses to prevent the water from 
while others use no precautions whatever. The chief 
danger awaiting the diver are concentrated in the ground 
animal is a common and fearful inhabitant of the 
latitudes; and its terrors are so continually before the eyes 
divers, that they seek a vague safety in supernatural means. 
The divers are paid differently, according to their private agreem 


with the boat-owners, either in money or with a of 
oysters ht, which they take the chance of on their 
account : latter is the method most commonly adopted. ‘T’ 
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PEARL WHITE, 


PEAT. 360 


agreements with the people who hire out the boats are conducted 

much in the same manner. They contract either to receive a certain 
or pay the chief farmer of the banks a 
fish on their own account. Some of 


ey consist of purchasing a quantity un- 
running the chance of either finding or not finding pearls 
soon as the o; are taken out of the boats, they are 
the different people to whom they belong and placed in 
pits dug in the ground to the depth of about 2 feet, or in 
cleared and fenced round for the purpose, each 
own separate division. Mats are spread below them 
e oysters from touching the earth, and here they are left 
As soon as they have passed through a state of putre- 
ion and have become dry, they are easily opened without any 
injuring the pearls. On the shell being opened, the oyster 
examined for the pearls; it is usual even to boil the oyster, 
e pearl, though commonly found in the shell, is not unfrequently 
¢ontained in the body of the fish itself. 

Captain Percival, in his account of Ceylon, states that in preparing 
the pearls, particularly in drilling and stringing them, the natives are 
wonderfully expert. A machine made of wood, and of a shape re- 
sembling an obtuse inverted cone, about six inches in length and four 

breadth, i 


extent, and 


HITE 
aE 


er. 

sizes, according to that 
wooden head by means of a bow handle, to which they are attached. 
being placed in the holes, and the point of the spindle 
to them, the workman presses on the wooden head of the 
machine with his left hand, while his right is employed in turning 
round the bow handle. During the process of drilling, he occasionally 
moistens the pearl by dipping the little finger of his right hand in a 
cocoa-nut filled with water, which is placed by him for that purpose ; 
this he does with a dexterity and quickness which scarcely impede the 
operation, and can only be acquired by much practice. The Cingalese 
have also a variety of other instruments both for cutting and drilling 
the pearls. To , round, and polish them to the state in which 
ea them, a teem made of the oer Prccnpae es is employed. 
different operations in p ing the occupy a great num- 

ber of the natives in various of the island. Thi tke beck town oF 
pettah of Columbo in , many of them may every day be seen 
* The Chine adopt a singular mode of procuring pearls by artificial 

ese a mode of procuring pear 

means, that of compelling or inducing the fish to make them. They 
river mussel, and put in a small bit. of 


is most 
less than 5000 families are 
near Ni 
seen in 


not depend upon the nature of the substance, but on an exquisitely 

Soi tariae ot ferrows 

of colours 

ee ee ene this delicate substance ; but it may 
a 


be cut by saws 
io weld, It 


muta, Nitrate of.) 
zee. Peat isa substance of vegetable origin, 
found wherever the soil has been long soaked with water which has no 
outlet and does not completely evaporate by the heat of the sun. 
When dried peat is examined, it is found to consist of roots and fibres 
i stage of on, from the natural wood to the com- 
From the nature of its formation 


: 


and may by an easy process be converted into humus: for this purpose 
the agency of alkalies is the most effectual. If the tannin be decom- 
posed, decomposition of the vegetable fibre will go on, and soluble 
humus will be formed. When peat is newly dug up, if caustic lime be 
added to it before it is dry, the moisture of the peat slakes the lime, 
which acts on the gallic acid in the peat and neutralises it. If this 
mixture be then excited to fermentation by the addition of animal 
matter, such as urine or dung, oxygen is absorbed and carbonic acid 
evolved ; and the residue is converted into an excellent manure, con- 
taining much soluble humus. The same miay be effected more slowly 
by mixing peat with clay or marl, and allowing the mixture to remain 
exposed to the atmosphere for a considerable time, frequently turning 
it, But nothing accelerates this process like the addition of putrescent 
animal matter, which acts as a ferment and greatly hastens the decom- 
position. The soils for which peat forms the best manure are the 
chalky and clayey. Sand has too little tenacity; it lets the gases 
produced by the decomposition escape, instead of attracting them, as 
clay and chalk do, and preventing their escape. 

The burning of peat destroys the vegetable matter and leaves the 
earths and salts behind. They are accordingly very strong stimulants 
to vegetation, especially that of clovers a | herbaceous plants, of 
which the leaves and stems are the most valuable parts. If the soil 
is well furnished with vegetable matter, and capable of bringing an 
abundance of seed to perfection, it may be very useful to apply stimu- 
lating manures, such as peat ashes, to increase the verdure; but on 
poor soils destitute of humus, the increase of the stems and leaves does 
not ensure a proportionate increase of seed. Hence it is often 
remarked that soot, potash, saltpetre, and similar substances produce a 
deceitful growth, giving a rank green leaf, which is not succeeded by a 
heavy ear; but, on the contrary, the produce in seed is rather 
diminished than increased by the use of the manure. Whenever a 
stimulating manure is used, the soil should be naturally rich, or enrich- 
ing manure should be applied at the same time. 

Where a great extent of peat-moss renders the improvement of it 
desirable, there are various ways in which it may be reclaimed. In 
some places the peat has been removed, and the loam which lay below 
it was found of a very fertile nature. This could only be done on the 
banks of rivers, into which the peat was floated by means of small 
canals dug through it, and communicating with the river. In all other 
cases the mode adopted has been that of draining and consolidating. 
Tn draining a peat-moss the water must not be let off too rapidly, for 
in that case the surface may become so loose and dry, that no vegeta- 
tion can take place in it. If the water is drained off so as to leave 
two feet of peat dry above its level, this is all that is required for a 
beginning. e best improvement, and the most rapid, is produced 
by bringing sand or gravel in sufficient quantity to cover the surface 
with two or three inches of it. This will make a beginning of a soil, 
in which potatoes may be planted. At first the surface will not bear 
the wheels of a cart nor the tread of a horse; but in a short time a 
solid crust will be formed, which will increase in strength and thick- 
ness as cultivation advances. There are many fine pastures in Scotland 
which once were brown t-mosses, on which it would have been 
dangerous for a man to , but which now bear heavy oxen, and seem 
as solid as any pasture on a clay subsoil. Manuring and liming are the 
most effective operations in bringing about this great improvement. 
Potatoes and oats are usually the first crop on reclaimed peat-mosses. 
It is long before they become capable of bearing wheat; nor is this 
crop to be recommended at any time, unless there be a good depth of 
soil formed over the peat. Laying down to grass as soon as a certain 
degree of improvement has been made, and depasturing with sheep at 
first and cattle afterwards, tend more than any other means to con- 
solidate the surface and deepen the mould, which gradually increases 
by the decomposition of the tannin in the peat, 

Great attention has been paid within the last few years to the ques- 
tion how far a can be practically applied in the arts, thereby 
rendering a double service—cl bog-land for agricultural purposes, 
and making good use of the substance taken from it, As Ireland con- 
tains 3,000,000 acres of bog, the inquiry really becomes an important 
one. Several years ago, a patent was obtained by Mr. Williams, man- 

ing director of the Dublin Steam Navigation Company, for compres- 

peat into a dense mass, so as to resemble coal. The process is as 
follows :—Immediately after being dug, the peat is triturated under 
revolving edge-wheels faced with iron ming perforated all over the 
surface, and is forced by the pressure through these apertures, till it 
becomes a species of pap, which is freed from the greater part of its 
moisture by a hydraulic press. It is then dried, and converted into 
coke in the same manner as is done with pit coal. The factitious coal 
of Mr. Williams is made by incorporating pitch or rosin melted in a 
cauldron with as much of the peat-charcoal ground to powder as will 
form a tough doughy mass, which is then moulded into bricks, 

The use of peat for fuel is too well known to require notice; but it 
may be interesting to know how peat fuel is made in Holland, where 
it cannot be dug out of the solid moss but is brought up in the form 
of mud from a considerable depth under water. It is raised by means 
of small strong nets, fixed by an iron ring to a long pole, in the man- 
ner in which canals are cleared of mud, This liquid peat is brought 
in boats to a place prepared for its manufacture, which has been 
levelled as a brlkeyiet usually is, The soft mud is spread over this 


PECK. 


PEDAL-BASE. 


to the depth of six inches, and the water is allowed to drain off slowly. 
When the peat begins to dry, men fix boards to their feet and walk 


t 
! 


When lstaty solid ed d after 
com} ese peats are set on , ani - 
so that the air may pass them. In 

for the purpose of ing them from 
They soon become very hard, and burn more like wood or coal 
peat whi ey give 

a great heat, and form a coal which, when it is shut up in a close 
i to combustion, and allowed to cool, has a considerable 


fuel for all the purposes of manufactures, 

for the forging of iron, for which coals are imported from 

and the Netherlands. The peat-fens in Holland, however, 

to be exhausted, and the fuel is so dear, that it is found more 

economical to import coals from England, which are used chiefly in 
cast-iron stoves. 

In Ireland, some years ago, the Irish Amelioration Society encou- 
raged the conversion vail ig into charcoal. The charcoal obtained 
from this source is fo to be valuable not only for smelting-fur- 
naces, cyan gat ase gate Around each charcoal agra ae 
parts of Ireland, a rim of cottage ens was ually formed; an 
the land, relieved from the load pigeon atetcd goatnae Si , pro- 
duced useful crops. Whether, however, from the commercial value of 
the product having been overstated, or for some other cause, the mak- 
ing of charcoal from still remains only a small branch of indu 
in Ireland. A British and Irish Peat Company was afterwards formed, 

with reference to Dartmoor rather than to that of 

; but if available for one, it would also be for the other. The 

htha, paraffin, fixed oil, 

volatile oi], acetate of lime, and Prscarcartags peed seyret peat, at 

profitable prices ; and very macune cers were published as to the 

zane of aaa ae. When the Earl of Clarendon was Lord 

+ + o! .) 

into and 
ing the 

attempts 


peat. Mr. Reece, whose 
ish Peat Company, found 


statement he found it to be pretty nearly correct; but when he 
Sear to inquire into the profitableness of the process as a manu- 
of the above-named substances, the conflicting evidence quite 

baffled him. From the of Kane and other authorities, the 
area of all the bogs in Ireland, multiplied by the average thickness, 
would it appears yield the enormous quantity of 4,000,000,000 tons 
of peat even when guite dry ; and some enthusiasts have given to this 
a money value of more than 1,000,000,000U. for fuel. A village has 
been lighted with gas in Westmeath. It remains true, neverthe- 
less, that although a mass of peat is a vast storehouse of chemical 
material, manufacturing ions relating thereto have not yet 
become important. 

PECK, a measure of two gallons, or the fourth part of a bushel. 
(Busiet.) It is used asa measure of dry goods only. 

PECTASE. [Pxorio Acrp. 


PECTIC ACID. PECTIN. The jelly of certain fruits, as the 
currant, goose ; ee, in Aintingalahad tevin gelatin, oy anizes} jelly, 
in con’ Pectic acid was first obtained by Braconnot, 


so named 

is treated with an alkali, pectic acid is formed. As these substances 
are pepe oersdng Kar, didn aera together. 

Pectin way be obtained from many fruits by carefully expressing 
their juice, and evaporating it at a temperature not above 212°. It 
may also alcohol to recently expressed currant 

- vipat Reed in a few hours a tinous substance separates, 
which is to washed with weak alcohol and then dried; in this state 
it resembles isinglass in appearance, and when immersed in cold water 
it swells like starch. 


§ 


dry ii 
dilute and boiling alcohol it dissolves slightly; the solution however is 
Te esate Pectin has no acid properties, nor does it render 

ue like starch, When pectin is treated with nitric acid, it 
yields oxalic acid and mucic acid, accompanied with a trace of a bitter 
yellow matter : hydrochloric acid is rendered of a fine red colour by it 
when they are heated together, and red flakes separate, which are 


not soluble in ammonia. Pectin has also been found in the bark of 
most trees, 


of potash; the root is to be again and the clear solution, 
TAloh br tactane ef potas bs ba ideteieetoen ite manana tie 
solution of chloride of calcium, which yields by double decomposition 


tilled it yields a product containing much empyreumatic oil, but no 
trace whatever of ammonia. 

It is very little soluble in water, whether hot or cold, and the 
filtered solution acts less pow: on litmus than the gelatinous 
acid. Although it contains so little of the acid, yet the solution 
becomes gelatinous when alcohol or sugar is added to it ; lime or baryta 
water also occasions precipitation in it. , 

When gelatinous pectic acid is gently heated with an excess of caustic 
potash or soda in a platinum crucible, a brown-coloured solution is 
soon obtained ; and when thus evaporated to dryness, the pectic acid 
is found almost entirely converted into oxalic acid. 

The neutral pectates of potash, soda, and ammonia, when dissolved 
in water, are separated in a gelatinous state from solution by aleohol, 
8 , and saline solutions, &c. 

ectic acid is decomposed by sulphuric acid when they are heated 
together, and nitric acid converts it into mucic and oxalic acid, &c. 
Most of the stronger or mineral acids also decom the saline com- 
pounds of pectic acid; but this is not the case with the greater number 
of the vegetable acids. : 

The substance originally contained in the currants, &e,, and from 
which pectin is supposed to be derived by the influence of acids, has 
been named pectose. This ‘matter slap seoomeniel aes 
ferment, called pectase. Parapectin is produced by boiling a solution 
of pectin for some hours, Metapectin is obtained by the transfor- 
mation of See agen in contact with boiling dilute acids. When 
pectase is added to a solution of pectic acid, a gelatinous body termed 
pectosic acid is formed. Pi ic acid, metapectic acid, and pyropectic 
acid are also unimportant derivatives of pectin. 

Little is known as to the exact composition of these substances. 
The following formule have been proposed by different investigators, 
but they are all doubtful :— 


C,,H 50,9 
Pectin . . . . . . Cc, sie, 99, 

Co Hise 
Metapectic acid , . . . . » C,H,O,+2H0 
Pyropectic acid =, . . . - C,,H,O, 


PECTIN, [Protic Acw.] 

PECTOSE. [Percric Actp.] 

PECTOSIC ACID. [Prcric Acip.] 

PECULIARS, COURT OF, one of the ecclesiastical courts ; which, 
until the abolition of peculiars, took cognisance of all matters arising 
therein. (Blackst. ‘Comm., Mr. Kerr's ed., v. iii.) 

PEDAL. In musical instruments pedals are of two kinds :—l, 
those keys which are acted on by the feet of the performer; 2, the 
levers acting on the swell of the organ, and on the stops; and also 
those of the pianoforte and harp, the uses of which are too well known 
to require explanation. 

The pedals, or foot-keys, of the organ were invented in the 15th 
Moar pea Lh] named Bernhard; but it was long before they 
had travelled beyond the confines of the country to which they owed 
their birth; and to say, England was the last to adopt them, 
though the first to introduce the organ generally into the church. 
But by slow degrees their utility and importance were discovered and 
acknowledged, and now no organ, except of small dimensions, is built 
without these most desirable auxiliaries, and no organist is esteemed 
who is not tolerably well skilled in the use of them. [Oraay.] 

PEDAL-BASE (or Pedale), in music, is a base which remains 
stationary on one note, while the other parts continue moving and 
forming various chords, all of which, however, must be related to the 
holding note, according to the laws of harmony. Example :— 

\ 
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PEDESTAL, es etna 
PEDIGREE. i is a tabular view of the members of any 
particular , With the relations in which they stand to each other ; 
together, usually, with some slight notice of the principal events of 
the life of each, as the time and place of birth, marriage, death, and 
burial, the residence, the profession, or rank of the principal person 
named in it, and public offices held by him. Sometimes these are 
accompanied by reference to evidence of the facts stated, as to inqui- 


sitions Lge aah , Monumental inscriptions, marriage-settlements, 
and deeds of all inds. But when there is much of this kind of infor- 


and many a ly 
reference to evidence for 


im any transactidn, as in pedes jiniwm and pedes compoti. So that 
a Skate were, a total of information or evidence respecting 
and kindredships. 


The Scripture genealogies, as they are called, are so many pedigrees, 
but with this difference from the proper idea of a pedigree, that they 
are not tabular, but narrative. 

Tabular genealogies, or pedigrees properly so called, are not of very 
frequent occurrence in the writings of the middle But they are 
sometimes found in public records, and in the evidences of private 
families, or entered in the chartularies of the monastic foundations. 


the principal 
Glas had taken piece in the family since the time of the 
i iven of themselves by families 
of gentry, or who had become 
° i thus collected are in 
the College of and form a vast body of 
this species of information highly important to those who are study- 
ing critically the biography of the distinguished persons of the English 


hands of private 

to be found. The largest collection of copies is in the British 
Museum, though copies of some of the best visitation books are not 
in of the collections in that depository. There are many copies 
in the libraries of Queen’s College, Oxford, and Caius College, 


bridge. 

Since the visitations were discontinued, there has been no official 
and regular collection of pedigrees. But there has been a continual 
addition made to the pedigrees which are on record in the visitation 
books by the entry in the books of the Heralds’ College of their pedigree 

particular families. In some cases, as of peers, this is compulsory. 
arms are granted or dignities conferred, it has been usual for 
families to record in the college what they know of their descents and 
alliances. But the books are open to any private family, who may, at 
a moderate Set om pagent isting state of the 
family, and w er is within the recollection of the older members 
of it, or can be proved by sufficient evidence. The entries thus 
officially made are matter of record, and contain information which 


is often very to the posterity of the ms who occur 
- them, and may be of importance in protecting rights which belong 


The authors of the books of hy have done something to 
supply the loss of information of which has been sustained 
the disuse of visitations, such works usually containing notices of 


families who have possessed the more important interests in the 
district to which the work relates. 


PEDIMENT. [Grecian ARCHITECTURE. : 

PEDLAR. This word is said by Dr. Jo! to be a contraction 
from petty dealer, formed into a new term by long and familiar use; 

ARTS AND SCI, DIV. VOL. VI. 


and a pedlar is defined by him to be “ one who travels the country 
with small commodities.” The same writer defines a hawker to be 
“ one who sells his wares by proclaiming them in the street.” In legal 
understanding however a hawker is an itinerant trader, who goes about 
from place to place, carrying with him and selling goods; and a pedlar 
is only a hawker in small wares. In the various acts of parliament 
which impose duties upon them and: regulate their dealings, they are 
always named in conjunction as hawkers and pedlars; and no distine- 
tion is made between them. 

It has been for more than a century the policy of English law to 
consider the conduct of trade by means of fixed establishments as more 
beneficial to the public than that of itinerant dealers; and it cannot 
be denied that the local trader being better known and more dependent 
upon his character than one who continually travels from place to 
place, there is a greater security for the respectability of his dealings. 
In conformity with this policy, statutes have been passed from time to 
time, obliging hawkers and pedlars to take out licences and to submit 
to specific regulations and restrictions, which are supposed to protect 
the resident trader as well as the public from unfair dealing. These 
reasons however have been given ex post facto to justify the laws; for 
the statutes which originally required licences for hawkers and im- 
posed these duties appear to have merely contemplated a means of 
increasing the revenue. (8 & 9 Wm. IIL, c. 25; and 9&10 Wm. IIL.. 
c. 27.) 

The provisions by which the licences to hawkers and pedlars are now 
regulated are contained in the statute 50 Geo. IIL, c. 41; and the 
Amendment Act 52 Geo, IIL, c.108. The duty of granting licences 
to hawkers and pedlars and enforcing the law against such persons is 
now entrusted to the commissioners of stamps, under the-1 & 2 Wm. 
IV., c. 22; the particular conditions and regulations under which such 
licences are to be granted being contained in the above-mentioned 
statute, 50 Geo. IIT., c. 41. 

Before a licence is granted to a person desirous of trading and 
travelling as a hawker or pedlar, the applicant must produce to the 
commissioners of stamps a certificate, signed by the officiating clergy- 
man and two householders within the parish in which he resides, 
attesting that he is of good character and a fit person to be licensed. 
Upon this certificate being given, the commissioners grant the licence, 
which is only in force for one year, and the party who receives it is 
subject to a duty of 4/. per annum, if he travels on foot or with horses 
alone, and an additional duty of 4/. per annum if he travels with a 
“ horse, ass, mule, or other beast bearing or drawing burthen;” and 
these duties are to be paid at the time of receiving the licence. All 

who act as hawkers or a without such a licence are liable 
to a penalty of 502. Among other regulations, the hawker or pedlar is 
required by the act to “cause to be written in large legible Roman 
capitals, upon the most conspicuous of every pack, box, bag, trunk, 
case, cart, or waggon, or other vehicle in which he carries his goods, 
and of ev room and shop in which he trades, and likewise upon 
every handbill or advertisement given out by him, the words ‘ Licensed 
Hawker,’ together withthe number, name, or other mark of his licence ;” 
and in case of his omission so to do, he is'liable to a penalty of 10/.; 
and every unlicensed person who places these words upon his goods is 
liable to a penalty to the like amount. A hawker and pedlar travelling 
without a licence, or travelling and trading contrary to or otherwise 
than is allowed by the terms of his licence, or refusing to produce his 
licence when required to do so by inspectors appointed by the com- 
missioners, or by any magistrate or peace-oflicer, or by any person to 
whom he shall offer goods for sale, is liable in each case to a penalty 
of 102. A person having a licence, and hiring or lending it to another 
person for the purpose of trading with it, and also the person who so 
trades with another's licence, are each liable to a penalty of 40/. A 
hawker or pedlar dealing in or selling any smuggled goods, or know- 
ingly dealing in or selling any goods fraudulently or dishonestly pro- 
cured, forfeits his licence, and is for ever afterwards incapacitated from 
obtaining or holding a new licence. By the stat, 48 Geo. IIL, ec. 84, 
s. 7, if any hawker or pedlar shall offer for sale tea, brandy, rum, 
Geneva, or other foreign spirits, tobacco, or snuff, he may be arrested 
by any person to whom the same may be offered, and taken before a 
magistrate, who may hold him to bail to answer for the offence under 
the excise laws. 

By the stat. 6 Geo. IV., c. 80, any person hawking any spirits may 
be arrested, and upon conviction before a magistrate, incurs a forfeiture 
of the spirits, and may be sentenced to pay a penalty of 100/., and in 
default to undergo three months imprisonment with hard labour. 

By the provisions of the statutes 29 Geo, IIL., c. 26, s, 6, and also of 
50 Geo. IIL, c. 41, 8. 7, no person coming within the description of a 
hawker or pedlar can lawfully, either by opening a shop and exposing 
goods to sale by retail in any place in which he is not a householder or 
resident, other than in a legally established public markét during 
market hours, or by any other means, sell gouds either by himself or 
any other person by outery or auction, under a penalty of 50/. 

t is further provided by the 18th section of the 50 Geo. IIL, ec. 41, 
that, if any person shall forge or counterfeit any hawker’s or pedlar's 
licence, or travel with, or produce, or show any such forged or counter- 
feited licence, he shall forfeit the sum of 300/, 

PEERS OF THE REALM are persons to whom the law and con- 
stitution attribute certain high dignities and privileges. Without 

AA 
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meaning to decide the question whether lords spiritual are in strictness 

of the realm, the persons who fall under this description are the 
kes, marquesses, earls, viscounts, and barons, and this without refer- 
ence to the accident of age, an earl being as much a peer of the realm, 
though a minor, and uently not admissible to some of the high 
privi of his order. Ladies may also in certain cases be peeresses of 
the im in their own right, as by creation, or as inheritors of baronies 
which descend to heirs general. The wives of peers are peeresses of 
the realm, and entitled, in consequence of the rank, to certain privi- 


nder the several articles Duxe, Marquess, Ear, Viscount, and 
especially Baron, will be found certain observations ining to each 
distinct order J spe On the renee See of 4 cnt pram of 
the privileges belonging to it, especially that privi of forming 
Sistieo tet intents branch of the 1 Sas st bali oh toe 
same time the highest and last court of appeal, great obscurity rests, 
as it does indeed on the whole of the early constitution and history of 

The reports of the committee of the 
uring several parliaments about the years 
1817, 1818, and 1819, on the dignity of a peer of the realm, contain a 
great amount of information on these topics, but leave undecided some 
of the more important questions connected with it. 

It is now, however, clearly established, as a part of the laws and 
constitution of the realm, that every peer, of full age and of sound mind, 
Ss eotitied to take Isis sesh ia-tho Boxe of Poncs onii 60 share in all she 
deliberations and determinations of that vere ed and Sete 
privilege (perhaps not very distinctly defined) of access to the king or 

to advise p Bears any matter touching the affairs of 
Uelagetpeergen Fox Bae privileges, but they are 
accompanied by others which illustrate the great consequence and 
itution of England allows to the possessors 
; with any crime, they are not subject to the 
ordinary tribunals, but the truth shall be examined by the peers them- 
cannot be arrested in civil cases ; a peer’s affirmation on 
honour is sometimes where in ordi cases an oath is 

uired ; and scandals concerning them are peculiarly punishable, 

nis is now sluo cleatly established that the crown may at its pleasure 
create a peer—that is, advance any person to the dignity, 
one of the five orders; but that when once advanced the peer cannot 
be deprived of the dignity, or any of the privileges connected with it, 
on forfeiture of the dignity in due course of law; and the 
must descend, on his , to others (as long as there are 
persons within the limitation of the grant), with all the privileges 
ae o. it, usually to the eldest son, and the eldest of that 


sentative of the original grantee, me deviation from this rule of 
descent, however, has occasionally occurred, special clauses haying been 
introduced into the it, which is the Mn Ma Magy the crown 
declares its will in this particular, limiting the t of the dignity 


ina 


Rae universally for the two last centuries, the 


person ly ennobled; sometimes with remainders 

pete agar tise Bey La thn pea had . There is an instance 
reign of Charles I. of a dignity of peer of the realm being ited 

40. parson (e Laces) aid the hairs male of bis body, with renwindar to 
a brother and the heirs male of his body, with remainder to one who 
was an illegitimate son of the father of the grantee, and therefore, in 
the eye of the law, not of the blood of the grantee and the heirs male 


It has not unfrequently happened that the crown has granted the 


dignity of the to a person, with remainder to the female issue | being farther 


Rh ek porieed cans heirs, as in the case 
ese cases it generally happened 
male i to inherit, and thet the other males 


regarded as a part of constitution of the > and e 
of i if A dio sened of a barony in fe, leaving B a daughter and only 

and M a brother, the dignity shall inhere in B in preference to 
M, and shall descend on the death of B to her eldest son. In case A, 
instead of lea B his only daughter, leave several daughters, B, C, 
D, &., and no son, the dignity ee ae 
ee aes Snes © i pperticipable, tt in a manner lost as long 
as daughters, or issue from more than one of them, exist. But 
should thore daughters die with only one of them having left issue, 
and that issue a son, he shall inherit on the death of his aunts, This 
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the dignity of a of the realm in 
Zeveral, persons, not one of ‘ 
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ity, as would have been the case had 
eaiel ine Goi poeoetinns aia 
the House af Peers which belonged to the faunly of 


in her favour. 
the rig Wy superior title limited to heirs male, 
t in them; so that if A, one of them, die, 

leaving a daughter, an only child, and a brother, the brother shall take. 
the superior title, and the barony descend to the ter and the. 
heirs of her body, An eldest son of a enjoying a and a 
superior dignity is sometimes also called to the House of Peers in his 
er’s barony. When this is done, it is by writ of summons without 
a patent of creation (it not being in aS Sse 8 ee 
but only in a of the son’s possession of it), and this 
case also when a ny is taken out of abeyance. 

Thus the English portion of the House of Peers, or House of Lords, 
Se Sie ae re ee ee ee pate, 20 oa 


Te 
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tted into 
the by favour of the crown in virtue of the determination of 
an ce, or who have inherited the dignity from some ancestor on 
whom it had been conferred. : 

The fullest information on all points connected with the antiquarian 
part of this subject is to be obtained from the Reports of the Com- 
mittee of the House of Lords before referred to. Biographical accounts 


ut as titles become: 
extinct, and consequently the families bearing them are left out of the 
peerage-books, those who wish to possess a complete account of those 


the descent of the dignities, which are publi ost 
but they do not possess the authority of the older works, being too 


heady? pers er old ee ene sowie by Aratus pees 
by inus) simply orse. e mythological accounts of Pegasus 
(so it waa sai, of Neptune and the Gorgon Medus, though how 
with su 
of the fountain Hippocrene at one kick, are more than uncon- 
nected, and the constellation is not a whole horse, but o' 
fore legs, and shoulders, to which a pair of is attached ; nor is 
there any fountain near the place, ex: that with which Aquari 
feeds one of the fishes, The of Pegasus is inverted, the head 
i from the north pole than the : the constellation is 


leus, Aquarius, and Andromeda. 


alae past neck tae points nti don ss 1 3 Ene me 
wi through the ters reat . 
The following cay 


are the principal stars :— 
No. in Catalogue 
No, in Catalogue of British 
Character, of Association, Magnitude, 

€ 8 7561 24 
w 10 7571 4 
‘ 24 7706 4 
6 26 7723 4 
y 42 7908 3 
n 44 7923 3 
A 47 7945 4h 
” 48 7958 4 
B 53 8032 2 
« 54 8034 2. 
7 88 26 2 


PEINE FORTE ET DURE, The “strong and hard pain,” which 


he came to be a horse is not stated), the creator 
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is denoted by these words, was a species of torture used by the 
English law to compel persons to plead when charged judicially with 
crimes less than treason, but amounting to felony. It was applicable 
whenever the aceused stood mute on his arraignment, either by his 
refusal hot op himself upon the ordinary trial by jury, or to answer at 
is peremptorily challenging more than twenty jurors, which 
acy equivalent in construction of law to actually standing 
i ing differed essentially from the “ queestio” in the 
Roman law, and the torture which generally prevailed in Europe, and 
which, as connected with the royal prerogative, was also practised in 
England for several centuries, inasmuch as its object was to force sub- 
mission to the regular mode of trial ibed by the law, and not to 
compel testimony or the confession of a crime. 
Much difference of opinion has existed upon the question whether 
the ice of the peine forte et dure originated with the statute 
iy called the Statute of Westminster 1 (3 Edw. I.,c. 12), or whether 
it was in use at an earlier period. The latter opinion is maintained by 
_ Coke and Hale, but the former is adopted by Staundforde, Blackstone, 
and i . Ina note to Hale’s ‘ Pleas of the Crown,’ vol. ii., p. 
322, Emlyn says that although the Statute of Westminster 1 speaks of 
oF caaaner rather as a thing already known than as a new intro- 
, there is no notice taken of it in any ancient author, case, or 
record before the reign of Edward I.; and, on the contrary, he cites 
two curious records in the reign of Henry IIL, from which it appears 
that persons at that time arraigned for felony, and standing mute, were 
not put to peine forte et dure, but had judgment to be hanged. Upon 
this point it is worthy of remark that the statute of Edward I. merely 
directs that “such persons as will not put themselves upon inquests 
of felonies at the suit of the king shall be put into hard and strong 
ison (svient mys en la prisone fort et dure), as those which refuse to 
at the common law of the land ;” whereas the judgment of the 
peine forte et dure, as given in ancient books, contained many par- 
ticulars of suffering to be imposed on thé contumacious prisoner, not 
mentioned in the statute. Fleta, who must have written about ten 


years after 
lothed wit 
cl with a single garment and barefooted; that he shall have for 


jury had ncouraged 
cary IIL, in to the barbarous modes of trial previ 


; and 


FEL 


view of its object suggested by Mr. Reeves. On the other hand it 
be acknowledged that the instances above mentioned, as cited by 
and the total silence of Glanville and Bracton, as well as of the 
records anterior to the statute, respecting such a mode of 
ing submission to the law, are adverse to this interpretation. 


c 


ie 


The origin of this rude proceeding must therefore be considered as 
uncertain. 
Tt aj from Fleta, and also from Britton (c. 22), that the punish- 


ment in the reign of Edward L, when the first traces of it in the 
’ history of English law appear, consisted merely of severe imprisonment, 
with a diet barely sufficient to prevent starvation, until the offender 
repented of his contumacy and consented to put himself upon his 
trial. A curious charter of pardon in 1357 (‘ Poodera,’ vol. vi. p. 13), 
recites that a woman indicted for the death of her husband, having 
stood mute, had been adjudged “ad ponam suam, ut dicitur, in qui 
sine cibo et potu in arté prisonA per-quadraginta dies vitam sustinuit 
vif, miraculi et quasi contra naturam humanam.” It appears therefore 
that at that time the sentence continued to be imprisonment only, and 
did not authorise the infliction of any further violence. Shortly after- 
wards, however, the pote of ing the sufferer with weights and 
pressing him to death a) to have me the regular course. In 
the Year Book of 8 Henry IV. (1406), the judgment upon persons 
standing mute, as approved by advice of all the judges, was “ that the 

in chambers, naked except 


lace to the goers pen oe water; that day on which the 
bread or should not have water, and ¢ Gun ; and that hey 
Thus, although the reporter 
states in this case that the judgment was f different, the punish- 
ment now became capital, a lingering and painful death being enjoined 


instead of severe imprisonment to extort submission. There is no 
trace of any statute or royal ordinance, or of any authority besides 
this judicial resolution to justify a change in the mode of proceeding so 
material as to affect the life of the party. The term by which it was 
denoted was also clianged from prisone to peine forte et dure ; and from 
this period, for more than three centuries, until it was virtually 
abolished by the stat. 12 Geo. III., c. 20 (1772), pressing to death con- 
tinued to be the regular and lawful mode of execution for criminals 
who stood wilfully mute upon their arraignment for felony. The 
press-yard at Newgate at the present day retains it name as derived - 
from this barbarous practice. 

Blackstone, after alluding to “the doubts that were conceived of 
its legality,” and “the repugnance of its theory to the humanity of 
the laws of England,” states that the peine forte et dure was rarely 
carried into practice. It is probable that it was not of frequent 
occurrence, because with this fearful punishment for contumacy before 
their eyes men would naturally for the most part (as Hale says) 
“ bethink themselves and plead.” It is, however, repeatedly mentioned 
in the Year Books as an existing proceeding; it is stated as the law 
of the land by Staundforde, Coke, Hale, and Hawkins, in their several 
treatises on the criminal law, and the number of the recorded instances 
in which it is directly or incidentally mentioned seem to show that it 
was much more prevalent than has been commonly supposed. The 
motive of the prisoner in standing mute and submitting to this heavy 
tesa was to save his attainder, and prevent the corruption of 

is blood and consequent forfeiture of his lands in case he was 
attainted of felony. In 21 Hen. VI. (1442), Juliana Quicke, who was 
indicted for high treason in speaking contemptuous words of the king, 
had the peine forte et dure because she would not plead (Cro. ‘ Car.’ 
118) ; in the margin of an inquisitio post mortem of Anthony Arrow- 
smith, in 40 Eliz. (1598), are the words “ Prest to death” (Surtees’s 
‘History of Durham,’ vol. iii., p. 271); and in 1659, Major Strange- 
ways was tried for the murder of John Fussell before Lord Chief 
Justice Glynn, and, refusing to plead, was pressed to death in New- 
gate. In the pamphlet which very minutely relates the particulars of 
this execution, it is stated that the prisoner died in about eight 
minutes, many people in the press- humanely casting stones upon 
him to hasten his death. ( i n’s ‘ Antient Statutes,’ p. 85, note. ) 
In still more recent times it appears from the Old Bailey Sessions 
Papers that at the January Sessions in 1720, one Phillips was pressed 
for a considerable time, until he begged to stand his trial ; and at the 
December Sessions, 1721, Nathaniel Haws continued under the press 
with 250 lbs., for seven minutes, and was released upon his submis- 
sion. Mr, Barrington says that he had been furnished with two 
instances in the reign of George II., one of which happened at the 
Sussex assizes before Baron Thompson, and the other at Cambridge, 
in 1741, when Mr. Baron Carter was the judge. (Barrington’s ‘ Antient 
Statutes,’ p. 86.) In these later instances the press was not inflicted 
until by direction of the judges the experiment of a minor torture 
had been tried, by tying the culprit’s thumbs tightly together with 

i It is said in Kelyng’s ‘ Reports,’ p. 27, to have been the 
constant practice at Newgate in the reign of Charles II., that the two 
thumbs should be tied together with whipcord, that the pain of that 
might compel the culprit to plead. The adoption of this course was no 
doubt dictated by merciful motives, and was intended by the judges 
to prevent the necessity of having recourse to the peine forte et dure; 
but it was wholly unauthorised by law. The practice was finally discon- 
tinued in consequence of the statute 12 Geo. ITL, c. 20, which provides 
that every person who shall stand mute when arraigned for felony or 
piracy shall be convicted of the same, and the same judgment and 
execution shall be awarded against him as if he had been convicted by 
verdict or confession. But the law in this respect has been altered 
by the statute 7 & 8 Geo. IV., c. 27, a plea of ‘not guilty’ being entered 
on the record if the prisoner refuses to plead. 

PELAGIANISM. [Petaaivs, in Broa. Drv.] 

PELARGONE. [Prtarconic Grovp.] 

PELARGONIC ACID, C,,H,,0,+ HO, is found in the oil of Pelar- 
gonium roseum. It is an acid oily liquid, with a rancid smell. It 
becomes solid at low temperatures, and its salts form soap. It forms a 
Pelargonate of the oxide of Ethyl, CH,0 +C,,H,,0,, which is an oily 
liquid of a very peculiar smell. Frankland states that whiskey owes 
its jar’ flavour to the presence of this compound. It is manu- 


factured for the p of giving new whiskey the flavour of old. 
[PELARGONIC Gnovr: 5 
PELARGONIC GROUP. A family of organic substances [Penar- 
coxic Serres] derived from a peculiar acid found in geraniums 
(Pelargonium roseum). The following are the names and formule of 
the principal members of this group :-— 
Pelargonic acid . 
Pelargone . ¢ * « ‘ 


Pelargonic ether e . 
Chloride of pelargyl » C,,H,,0,01 
Pelargyl . . . . . + Ci gH, 79, 
PELARGONIC SERIES. A division of organic bodies in Gerhardt's 
system of classification. It contains the following three groups :— 


Octylic group. Pelargonic group. Sebacie group, 


+ C,,H,,0;, HO 
js Cy gH, 79% 


roy 
+ ©, Hy ,(CyIl,)0,4 
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PELARGO'NIUM, the name of a greenhouse plant, not unfrequently 
confounded with the geranium. There is a large number of genuine 
cies of this genus, chiefly inhabiting the Cape of Good Hope; and as 
ieee tetireats very readily, a prodigious number of spurious species, 
as well as acknowledged varieties, have found their way into the 
writings of aystematic botanists. While however science has been 
ent y this facility of crossbreeding, the ens have been 
enriched by crowds of the most beautiful objects, in which the features 
of their sa itors can no lo be ; and it is pro- 
table that of all the flowers which have been acted upon by the hand 
of man, the pelargonium is that in which the result has been most 
striking. The tuberous-rooted sorts are the most valued for the bril- 
liance of their flowers, and they are propagated either by division of 
the roots, or by cuttings from the plant. ep aoa Dlr somdeg 
resorted to chiefly to obtain varieties, in which the form of the flower, 
the substance of the petals, and the colour, are’ the objects aimed at. 
March is a good time for sowing, which should be done in small pots, 
in a light rich mould mixed with river sand; and in the division by 
roots the same method may be followed. With cuttings, from the end 
of February to the end of August, any time will serve, but in the 
earlier months the pots should have moderate bottom heat; and in 
the later, and warmer months, they should be well shaded. The 
cuttings should be made immediately under a bud, they should be 
placed near the edge of the pot, gently watered, and guarded against 
damping off. By care and attention to a few simple points of practice, 
these plants may be cultivated and multiplied by any one who has a 
greenhouse, hence they have become univ favourites. Those 
or ral the following, namely: 1, water, 2, warmth, 3, a gentle 
heat, 4, abundance of air, 5, as much light as the leaves will 
bear, and 6, a rich soil during the season of growth ; and a cool atmos- 
, less water, abundance of light, and close pruning afterwards, 

PELARGYL. [Petarcontc Grovr.] 

PELASGI (0 were the most ancient inhabitants of Greece, 
as far as the knowl of the Greeks themselves extended; whence 
they came, or what they really were, is quite unknown. They were 
one of several races, stated by the Greeks to have been ante-Hellenic, 
among whom the Leleges are nearest in age and importance to the 
Pelasgi. a ae which include Danaus, Deucalion, and! Cad- 
mus, are entirely legendary. There is no doubt there was a people 
whom the Hellenes styled Pelasgi; but nothing is historically known 
of them; and it is probable that many of the districts subsequently 
said to be inhabited by the descendants of the Pelasgi, were merely 
non-Hellenes,to whom the general term was applied. The whole of 
Hellas, according to Herodotus (ii. 56), was origi called Pelasgia ; 
and A&schylus (‘Supp.,’ 250) introduces Pelasgus, king of Argos, as 


claiming for the ple named after him all the country through 
which the ows, and to the west of the Strymon. We find 
mention of the Pelasgi in the Peloponnesus, Thracia, Thesprotia, 


Attica, Bootia, and Phocis. (Strabo, vii. 321 ; Herod., viii. 44.) The 
oracles of Delphi and Dodona were originally Pelasgic (Strabo, ix. 
402 ; vii. 327; com Herod., ii, 52); and Mr. Clinton (‘ Fast. Hell.,’ 
vol. i., p. 22) and Niebuhr (‘Rom. Hist.’ vol. i, p. 27) have adduced 
reasons for believing that the Macedonians also were a Pelasgic race. 
We also find traces of the Pelasgi in many of the islands of the 4gean 
Sea, as Lemnos, Imbros, Lesbos, Chios, &c. (Strabo, xiii. 621); and 
Herodotus informs us (vii. 95) that the islands were inhabited by the 
Pelasgic race till they were subdued by the Ionians. The neighbour- 
ing coast of Asia Minor was also inhabited in many parts by the 
Pelasgi. (Strabo, xiii. 621.) The country afterwards called Aolis 
was occupied by Pelasgians (Herod., vii. 95); and hence Antandros 
was called Pelasgic in the time of Herodotus (vii. 42). Tralles in Caria 
was a Pelasgic town (Niebuhr, ‘ Rom. Hist.,’ vol. i., p. 83), and two of 
their towns on the Hellespont, Placia and Scylace, were still extant_in 
the time of Herodotus (i. 57). ; " 

The Pelagians were also widely spread over the south of Italy ; and 
the places in which they appear to have been settled are indicated by 
Mr. Malden (‘ Rom, Hist.’) and Niebuhr (‘ Rom. Hist.’). 

The connection between the Pelasgic and Hellenic races has been a 
subject of much controv among modern writers. Many critics 
have maintained that they belonged to entirely different races, and 
some have been disposed to attribute to the Pelasgians an Etruscan or 
Phoenician origin. It is true that many of the Greek writers speak of 
the Pel and their as barbarous, that is, not Hellenic; 
and Herodotus (i. 57) informs us that the Pelasgian language was 
spoken in his time at Placia and Scylace on the Hellespont. This 
language he describes as barbarous ; anid cs tide nes ba eal route 
his general argument as to the ancient P The ancient 
writers differ as much reqpecttas Sa eters of civilisation which the 
Pelasgi attained before they became an Hellenic people, as they do 
respecting their original language. According to some ancient writers 
(all however only repeating traditions), they were little better than a 
race of savages till conquered and civilised by the Hellenes; but others 
—— them, and perhaps more correctly, as ha attained a con- 
pa ble degree of aan previous to the H ic conquest. 

y traditions represent the Pelasgians as cultivating agriculture and 
the useful arts; and a modern writer ( Thirlwall, | Greece, vol, i., 
p. 59) separ | supposes that the most ancient form of their 
name (MeAacyol) signified inhabitants or cultivators of the plain, ” 


. s < Aone Thee ee 
(Marsh's JZore Pelasgice ; 's Hist. of Rome ; Thirlwall’s 
Hist. of Greece ; Clinton's Fasti Hellenici ; Grote's History of Greece ; 
Wachsmuth's Hellenische Alterthumskunde). 

PELASGIAN ARCHITECTURE. The vast masses of unhewn 
and uncemented the walls of 
Tirynthus, about two miles from 
oy Son coments in Coes en ae eee 

to the fabulous pes. y, masses 0 

have hence come to be termed There can be 


ing to , the walls 

were built by the Cyclopes for Proetus, as a from 
pit bach of ‘Aeniata, sey yd has been, with Paes 
of precision, fixed at 1379 B.c, All that can with confidence be said of 


Ee ee ee er) en ee 
designates Ti us as “ well-walled” (Tipuv@a re Te:xloeooay, 
ii. 559); and from the mention of them by later Greek writers, and 


their character, there cannot be any doubt that the existing 
are a portion of the walls referred to by Homer. 

The disti ing character of the walls of Tiryns (and similar walls 
occur in Lycia), is that they are built of immense polygonal blocks of 
stone, irregular in size and form, which are laid with a certain 
amount of art,and are held in their places “ their own weight, no 


cement of any kind cache been res to them: the inter- 

stices between the large blocks are by smaller pieces. Some of 

the largest stones are 9 feet long, 4 feet wide, and nearly as deep; but 

a more common size is 7 feet by 3 feet. i 
‘Wall of Tiryns, 

: At Mycenz, about 12 miles from Nauplia, are extensive walls of a 

similar character, and which, like those of Ti , were also said 


the ancient Greeks to be the work of the Cyclopes; but they, as 

as those at Epirus, are obviously of a later date than those of Tiryns 
on which they are a marked improvement. In this case, though the 
blocks are still large, irregular, polygonal masses, they are fi care- 
fully to each other, and present a smooth exterior surface, 


- 


Walls of a Temple at Epirus, 


Walls of this kind are found in many parts of Greece, and are of 
great antiquity. eo was designated the “ well-built” by Homer ; 
but its massive were neglected and ruinous when Pausanias and 
even when Thucydides wrote. A later and more improved style of 
Pelasgian masonry is that seen in many of the older fortified 
of Greek cities, and in some of the cities of Etruria, In this mode 
the blocks are still irregular in size, and more or Sot oe kaeedpred 
they are laid with an approximation to horizontality, this the 
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next was comparativel to the so-called Cyclopean masonry 

mt i which ¢ consisted of aaaedl tlaekar laid with- 
out cement in horizontal courses. [Erruscan AroniTectuRE.] The 
walls of Cosa, near Orbitella, afford a good example of the latest form 
of Pelasgie masonry, with, in the upper part, the earliest Etruscan. 
Cosa, there can be little doubt, was a Pelasgian city before it was 
colonised by the Etruscans. 


ly so called, the examples remaining 

unimportant. Of their palaces, which 

judging from Homer's description of that of Odysseus, and indications 

ve a certain amount of splen- 

They were probably built for show rather 
as has been con 


domed 

probably tombs, of which that at 
most important example. 
Atreus; but its appears 
paca ty graye wg Constru under the slope of a hill, 
ree “a a SSA yaa rpler hema The doorway was 

Py highly semi-columns, portions of which still 
remain, interior consists of two domicular chambers. The dome 


is 47 feet 6 inches in diameter, and 50 feet high. A 
from it to a smaller chamber, which is about 23 feet in 


& 


course proj beyond that beneath. The walls, of course, gradually 
approach e top, W is closed by a large single , thus 
ities tet squilcheenl prtated. ioskend of 5° i vault. 


still project from the surface. These 
be the fastenings of the brazen plates with which the 
: this being probably one of those “ brazen 
mention is juently made by Greek writers. 
by large blocks of re eS hich ostine al tl, 
two u t of stone, or jambs, w! i i 
Se ek he top, and a block, or, lintel, laid on oN 
ing is 18 feet high, 11 feet wide at bottom, and some- 
top; the lintel is formed by a block of stone 27 feet 
long and 16 broad. Over the doorway isa triangular opening. The 
Pe ee a hee 
marbles, peculiar zigzag carvings in an essentially Oriental sty’ 
The characteristic Ionic scroll also occurs.. Two similar but smaller 
and less elaborate structures occur at Mycenw. Remains of another, 
known as the Treasury of Minyas, are found at Scripu, the site of the 
Orchomenos ; and others in a more or less perfect condition 


The walls of Tiryns, of which we spoke above, were a 
fortifications, a branch of 
remarkable 


have consisted of an and lower enclosure, of near] dimen- 

i intermediate platior:s, which mag:hare yorted for ths 
defence of the upper castle against an enemy in possession of the 
lower one, 


Besides the principal entrance, which was reached by a zig-zag flight 
of steps, there were postern gates; passages connected the upper and 
lower fortresses, and there were semicircular bastions and projecting 
defences with retirements in the walls which served to cover the 
approaches. But the most remarkable constructive features remaining 
are galleries formed in the walls; that in the eastern wall consisting 
of two parallel passages, the centre of which has six recesses or 
niches in the exterior wall. 


Gallery at Tiryns. 


“These niches,” says Colonel Leake, who brought to his examina- 
tion of the fortifications professional as well as archxological knowledge, 
“ were probably intended to serve for the defence of the galleries ; and 
the galleries for covered communications to towers or places of arms 
at the extremity of them. One of these still exists at the south-west 
angle.” These galleries, it will be observed, were formed by making 
the courses of stones project over each other, the curved form of a 
pointed arch being given by cutting the inner surface of the projecting 
stones. 


Openings of this form are frequent in doorways and in Pelasgic 
remains in Italy, as well as in Greece, though no example of a true 
arch occurs. We give an illustration from Segni in Latium. 


Walls and Gateway at Segni. 


The fortifications at Mycenw are even more remarkable from their 
extent than those at Tiryns. Their builders, as has been mentioned, 
were said to be the Cyclopes ; they were destroyed as far as they could 
be destroyed by the Argives, 466 B.c, What remains of them consists 
of an irregular enclosure above 1000 feet long by nearly 700 broad, and 


PELLAGRA. 


PELOPONNESIAN WAR. 


in some places 20 feet high. As has been said, the walls exhibit an 

improvement in structure over those of Tiryns; but the fortifications 

themselves it is scarcely necessary to say present no architectural 
character. The only ornamental feature is the great gateway, which is 

10 feet high, and at the top 94 feet wide. It is formed by two great 

stone uprights or jambs, covered with a lintel 15 feet long, 4 feet wide, 

and 6 thick, The lintel bears marks of bolts and hinges, and on 
clearing away the ground in 1842, the ruts formed by the chariot 
wheels were found in the smooth slabs of the pavement, Above the 
lintel is a block of gray limestone, 10 feet high and 12 wide, upon 
which, sculptured in low-relief, is a central column or altar with, on 
each side, a lion ing on his hind legs and resting his fore-paws on 
the base; whence it is wn as the Gate of the Lions. This is the 
oldest known example of sculpture in Greece. Pausanius mentions 
this gateway (8. ii. c. 16) which, he adds, they report was made by the 

Cyclopes. e lions are carved in a rude but simple style; and in the 

fi or altar borne by the central column are rude circular projec- 

tions which Mr. Fergusson believes represent “the round ends of the 
timbers of the roof, as if projecting into the frieze.” 

By the Lernean Marsh, about half a mile from the road from Argos 
to ntinea, and a mile from the Erasinos, are the remains of a 
pyramid crowning a rocky eminence, which some have supposed to be 
of Pelasgic construction. It is doubtless of extreme antiquity, but 
whether Pelasgic or not is uncertain: some have seen in it a con- 
necting link with the mythic Egyptian colony of Danaus. 

e (Leake, Travels in the Morea; P: iaca; Mure, Tour in 
Greece ; Sir W. Gell, Argolis ; Pouqueville, Voyage dans la Gréce ; 
Petit-Radel, Recherches sur les Monumens-Cyclopéens ; Donaldson, Anti- 

quities of Athens.) 

PELLA’GRA is a disease chiefly affecting the skin, and particularly 

valent amongst the peasantry of the north of Italy. According to 

Dr. Holland (whose description in the 8th volume of the ‘ London 
Medico-Chirurgical Transactions,’ is by far the best that has been pub- 
lished in this country), the disease affects the poor almost exclusively, 
and among them chiefly those who are occupied in the culture of the 
irrigated rice-grounds, and in other branches of agricultural labour. It 
usually first as a disease of the skin, breaking out early in the 
spring, slightly elevated shining dark-red blotches on the hands 
and feet, and sometimes on other parts of the body, accompanied by a 
“— pricking sensation. Soon after, small tubercles arise upon the 
i ed blotches, and the skin becomes dry and ony and often 
deeply cracked. Desquamation gradually takes place, and, towards the 
close of the summer, or even earlier, the skin usually appears quite 
recovered. This, at least, is the usual of the first attack ; and 
there is seldom any general disturbance of the health than 
debility, irregular pains of the body, loss of appetite, and emaciation. 

In the next spring however the disease usually recurs, with a 
aggravation of both the local and the general symptoms, and especially 
with an increase of the nervous affection, and great anxiety and de- 
spondency. In ding years it regularly returns with increased 
severity in every spring, though it does not, as at first, leave the patient 
nearly healthy in the autumn and winter. After the third attack, or 
sometimes later, the weakness of the patient commonly becomes ex- 
treme, and he has many symptoms similar to those of scurvy, with 
constant diarrhosa, dropsical swellings, and various nervous disorders. 
Its most marked character however is the total despair which fills the 
patients’ minds, from which nothing can rouse them, and which, if the 
disease does not prove fatal its effects in debilitating their bodies, 
generally leads to incurable idiotey or mania. In the lunatic hospi 
at Milan, Dr. Holland found, among 500 patients, more than naied 


affected with the pellagra; and the greater proportion perish 
fh their own habitations, or linger wretched spectacles of fatuity and 
decay.” The period during which the disease may continue is uncer- 
tain ; but after the third or fourth year, there is usually little hope of 
benefit from any means that can be adopted. The diseases to which, in 
ite later stages, it may lead, or with which it may be complicated, are 
of the most varied k ; and there are few which, in different cases, 
the Italian physicians do not ascribe to its influence, 
prevails chiefly in the provinces of Lombardy between 
the the Po, and es in the district between the Lago 
the Lago di Como. Among the inhabitants of these 
parts it has now been supposed to have existed for upwards of a cen- 


tury: here it aj first to have become an object of atterition to 
physicians, and to have spread slowly to the Venetian and other 
northern It is distinctly an hereditary disease ; but there 


,are compell 
diet consists of vegetables, which are usually of inferior quality and 
ill- : their bread, which is principally made of maize, is for 
the most part ill-fermented, and often deficient in salt. They rarely 
haye any animal food, and their poverty almost entirely precludes the 
use of the wines of their own country. Similar wretchedness is evi- 
dent in their clothing, in their dwellings, and in the deficiency of all 


the commonest comforts of life, They are thus constantly predisposed 
to the attacks of diseases of all kinds, and especially are unfit for ex- 
to the influence of a sun d severe 
bour. Hence the disease usually makes its 
the peasants are at their most active work, and when 
first characterised by a dis- 
indication of its future 


rendered subject to its attack. The course 
Ttalian physi 
is a libe 


doubt that if whol ine Tce Coed be ooneeey “eet er 
the pellagra would speedily disappear from all the districts in it 
now 80 Tet a 

PELLUT RY ELOSINE. 

PELOPONNESIAN WAR is the name given to the 
between Athens and her allies on the one si 
confederacy, headed by Sparta, on the other, which lasted from 431 to 
404.,c, The political state of Greece at the commencement of the P 
war has been briefly described under Grezce, in Groc. Drv. The war 
was a consequence of the jealousy with which Sparta and Athens 
regarded each other, as states each of which was aiming at supremacy 
in Grecce, as the heads respectively of the Dorian and Ionian races, 
and as patrons of the two opposite forms of civil government, oligarchy — 
and democracy. The war was eagerly desired by a srong pre 
each of those states; but it was necessary to find an occasion for com-— 
mencing hostilities, especially as a truce for thi 1 
concluded between Athens and S in'the year B.c, 445. Such an 
occasion was presented by the affairs of Co and Potidea. Ina 
quarrel which soon became a war between Corinth and Corcyra, 
respecting Epidamnus, a colony of the latter state (B.c, 436), the Corcy- — | 
reans applied to Athens for assistance. Their request was granted, as ‘ 
far as the conclusion of a defensive alliance between Athens and | 
cyra, and an Athenian fleet was sent to their aid, which however soon — 
engaged in active hostilities against the Corinthians. { 

‘otidea, on the isthmus of Pallene, was a Corinthian colony, and 
even after its subjection to Athens continued to receive : 
from Corinth certain functionaries or officers (éxSnuovpyol). Th 
Athenians, suspecting that the Potideans were inclined to join ina 
revolt to which Perdiccas, king of Macedon, was instigating the towns 
of Chalcidice, required them to dismiss the Corinthian : 


Se Le 


ion 

pert and, after defeating them in battle, laid siege to Potidea 
(B.c, 432). : 

The Corinthians now obtained a meeting of the whee! degree con- 
federacy at Sparta, in which they complained of the 
Athens with regard to Corcyra and Potidea. After others of . 
allies had brought their charges inst Athens, and after some 
Athenian envoys, who hg evar to be in the city, had defended the } 
conduct of their state, the Spartans first, and afterwards all the allies, j 
decided that Athens had broken the truce, and they resolved upon 
immediate war: king Archidamus alone recommended some delay. I 
the interval necessary for preparation, an attempt was made to throw 
the blame of commencing hostilities upon the Athenians, by sending 
three several embassies to Athens with demands of such a nature 
could not be accepted. In the assembly which was held at Athens “ 
give a final answer to these demands, Pericles, who was now at 
height of his power [Pertcies, in Broc, Dry.], urged the 
engage in the war, and laid down a plan for the conduct of it, 
advised the people to bring all moveable property from 
country into the city, to abandon Attica to the ravages of the enemy, 
and not to suffer themselves to be Eden to give them battle with 
inferior numbers, but to expend all their strength upon their navy, 
which might be bre a the war into the enemies’ 
territory, and in ing supplies from the subject states ; and 
further, not to attempt any new conquest while the war lasted. His 
advice was adopted, and the Spartan envoys were sent home with a 
refusal of their demands, but with an offer to refer the matters in 
difference to an impartial tribunal, an offer which the Lacedemonians 
had no intention of accepting. After this the usual peaceful inter- 
course between the rival states was discontinued, ; 

Thucydides (ii. 1) dates Oe cae ot te ee te , 
spring of the year 431 B.c., the fifteenth of the thirty years’ trac 
when a party of Thebans made an attempt, which at first suc- 
ceeded, but was ultimately defeated, to surprise Platwa. The truce 
being thus openly broken, both parties addressed themselyes to j 
the war. The Peloponnesian confederacy included all the states of 


il 


= 


Peloponnesus, except Achwa (which joined them afterwards) a 
Argos, and without the Peloponnesus, Megaris, Phocis, Locris, 

the island of Leucas, and the cities of Ambracia and Anactorium. The 
allies of the Athenians were Chios and Lesbos, besides Samos and the 
other islands of the A2gean which had been reduced to subjection 
(Thera and Melos, which were still independent, remained neutral), 


z 
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Platzea, the Messenian colony in Naupactus, the majority of the Acar- 
nanians, Coreyra, Zacynthus, and the Greek colonies in Asia Minor, in 


. Sparta lay chiefly in her land forces, which however consisted of con- 


progress was‘slow, as Archidamus, their commander, appears to have 
been still anxious to try what could be done by intimidating the 


e autumn Pericles led the whole disposable force of the 

egaris, which he laid waste. In the same summer the 

Athenians expelled the inhabitants of A2gina from their island, which 

they colonised with Athenian settlers. In the winter there was a 

blic funeral at Athens for those who had fallen in the war, and 

Pericles over them an oration, the substance of which is 
Thucydides (ii. 35-46). 

the following summer (8.c. 430) the Peloponnesians again invaded 

Attica under Archi 


joined by Corcyrean ships to waste the coasts of Peloponnesus ; 
into M 


ent any overtures for 
Be himself was fined, though immediately afterwards he was re-elected 


In the preceding year (p.c. 430) the Athenians had concluded an 
alliance with Sitalces, king of the Odrysw, in Thrace, and Perdiccas, 
king of Macedon, on which occasion Sitalces had promised to aid the 
Athenians to subdue their revolted subjects in Chalcidice. He now 
collected an army of 150,000 men, with which he first invaded 
Macedonia, to revenge the breach of certain promises which Perdiccas 
made to him the year before, and afterwards laid waste the 
territory of the Chalcidians and Bottiwans, but he did not attempt to 
reduce any of the Greek cities. About the middle of this year Pericles 


The invasion of Attica was repeated in the next summer (428 B.c.) ; 
and 


nigh, and took refuge in Athena 

; the summer of 427 B.c. the Peloponnesians again invaded Attica, 

forty-two galleys, under Alcidas, to the relief 

yer ng Before the fleet arrived Mytilene had surrendered, and 

idas, after a little y, sailed home. In an assembly which was 
igation of Cleon, that all the 


of the Mytilenzans, it was 
ult citizens shoul 
the women and children made slaves; but this 


_ the Platsans surrendered; were massacred, and their city was 
_ given up to the Thebans, who razed it to the ground. 

; Sie ie yiar 426 the Lacedwmonians were deterred from invading 
Attica by earthquakes. An expedition against itolia, under the 


Athenian general Demosthenes, completely failed; but afterwards 
Demosthenes and the Acarnanians routed the Ambracians, who nearly 
all perished. In the winter (426-5) the Athenians purified the island 
of Delos, as an acknowledgment to Apollo for the cessation of the 

e. 5 

At the beginning of the summer of 425 the Peloponnesians invaded 
Attica for the fifth time. At the same time the Athenians, who had 
long directed their thoughts towards Sicily, sent a fleet to aid the 
Leontini in a war with Syracuse. Demosthenes accompanied this fleet, 
in order to act as occasion might offer on the coast of Peloponnesus. 
He fortified Pylus on the coast of Messenia, the northern headland of 
the modern bay of Navarino. In the course of the operations which 
were undertaken to dislodge him, a body of Lacedzemonians, including 
seyeral noble Spartans, got blockaded in the island of Sphacteria at the 
mouth of the bay, and were ultimately taken prisoners by Cleon and 
Demosthenes. [CiEoN, in Broc. Drv.] Pylus was garrisoned by a 
colony of Messenians, in order to annoy the Spartans. After this 
event the Athenians engaged in vigorous offensive operations, of which 
the most important was the capture of the island of Cythera by Nicias, 
early in B.c, 424. This summer however the Athenians suffered some 
reverses in Bootia, where they lost the battle of Delium, and on the 
coasts of Macedonia and Thrace, where Brasidas among other exploits 
took Amphipolis. [Brasipas; Tuucypmss, in Broa. Drv.] 

The Athenian expedition to Sicily was abandoned, after some opera- 
tions of no great importance, in consequence of a general pacification of - 
the island, which was effected through the influence of Hermocrates, a 
citizen of Syracuse. 

In the’ year 423, a year’s truce was concluded between Sparta and 
Athens, with a view toa lasting peace. Hostilities were renewed in 
422, and Cleon was sent to cope with Brasidas, who had continued his 
operations even during the truce. <A battle was fought between these 
generals at Amphipolis,in which the defeat of the Athenians was amply . 
compensated by the double deliverance which they experienced in the 
deaths both of Cleon and Brasidas. In the following year (421) Nicias 
succeeded in negotiating a peace with Sparta for fifty years, the terms 
of which were, a mutual restitution of conquests made during the war, 
and the release of the prisoners taken at Sphacteria. This treaty was 
ratified by all the allies of Sparta, except the Bootians, Corinthians, 
Eleans, and Megarians. 


This never rested on any firm basis. It was no sooner con- 
cluded it was discovered that Sparta had not the power to fulfil 
her promises, and Athens insisted on their performance. The jealousy 


of the other states was excited by a treaty of alliance which was con- 
cluded between Sparta and Athens immediately after the peace; and 
intrigues were commenced for the formation of a new confederacy with 
Argos at the head. An attempt was made to draw Sparta into alliance 
with Argos, but it failed. A similar overture subsequently made to 
Athens met with better success, chiefly through an artifice of Alci- 
biades, who was at the head of a large party hostile to the peace, and 
the Athenians concluded a treaty offensive and defensive with Argos, 
Elis, and Mantinea for 100 years (B.c. 420), [Atcrsrapes, in Broa. Div.) 
Tn the year 418 the Argive confederacy was broken up by their defeat 
at the battle of Mantinea, and a peace, and soon after an alliance, was 
made between Sparta and Argos. In the year 416 an expedition was 
undertaken by the Athenians against Melos, which had hitherto 
remained neutral. The Melians surrendered at discretion: all the 
males who had attained manhood were put to death; the women and 
children were made slaves; and subsequently five hundred Athenian 
colonists were sent to occupy the island. (Thucyd., v. 116.) 

The fifty years’ peace was not considered at an end, though its terms 
had been broken on both sides, till the year 415, when the Athenians 
undertook their disastrous expedition to Sicily, [Axcrprapss, in 
Broce. Dry.; Syracuse, in Groc, Dry.] After the failure of that 
expedition (B.c. 413), the war became on the part of Athens a 
struggle for existence; but even then she put forth energies which 
might have saved her, but for her own infatuation and the gold 
which her enemies obtained from Persia. The events of the war, from 
this period to the battle of Notium (x.c, 407), have been related under 
Axctsrabes, in Bioc. Diy. The 8 had now, by the aid of 
Persian gold, obtained a fleet with which they could cope with Athens 
on her own element. In the year 406, Conon, who had been appointed, 
with nine other erals, to succeed Alcibiades, was blockaded in the 
harbour of Mytilene by the Spartan admiral Callicratidas, His col- 
leagues sailed to his assistance, and completely defeated the Spartans 
in the battle of Arginuse. The Spartans now made overtures for peace, 
which were rejected by the Athenians at the instigation of a dema- 
gogue named Cleophon. 

In the following year (8.c. 405) Lysander was appointed to the com- 
mand of the Lacedwemonian fleet. [Lysanprerin Broa. Div.] He attacked 
the Athenians at Agospotami on the Hellespont at a moment when 
they were off their guard, and entirely destroyed their fleet. This blow 
in effect finished the war. Lysander sailed to Athens, receiving as he 
went the submission of the allies, and blockaded the city, which 
surrendered after a few months (B.¢. 404), on terms dictated by Sparta 
with a view of making Athens a useful ally by giving the ascendancy 
in the state to the oligarchical party. _[ATHENs, in Gzoa. Dry.] 

The history of the Peloponnesian War was written by Thucydides, 
upon whose accuracy and impartiality, as far as his narrative goes, we 


oer PELOSINE. 


ma ce the fullest dependence, His history ends abruptly in the 

soe tl pc, For the a9 of the war we have to Suit Keheclocn 

and Diodorus. The value of Xenophon’s history is impaired by his 
judices, and that of Diodorus by his carelessness, 

PELOSINE (C,,H,,NO,), Cissampeline, The root of the Cissampelos 
pareira contains a peculiar alkaloid, to which these names have been 
given. It presents the appearance of an amorphous white powder, 
which is inodorous, but has a sweetish bitter taste. It is insoluble in 


ammonia, and becomes converted into pelluteine (C,,H,,NQ,). 

of the eruption of 
one or more rather large blisters, containing serous fluid, termi- 
nating either in thin scales, in superficial excoriations, or in ulceration. 
The common and most acute form of pemphigus is usually preceded 
by shivering, and accompanied by slight feverishness; the eruption 
appears on some part of the 
beginning of the illness, with a pricking sensation and bright redness 
of the part affected. Within 24 hours afterwards the blisters begin to 
rise, and increase in size till they are most frequently as large as nuts, 
but often much larger, and sometimes smaller. They then, after two 
or three days, burst, and leave the skin raw and pai A thin scab 
usually forms over the exposed skin, and after a few days more, drops 
off and leaves it healthy, but redder, and with a thinner cuticle than 
natural. The treatment should consist of gentle purgatives, and cool- 
ing medicines and diet ; the local applications, if any, should be mild 
dressings, merely for the purpose of defending the raw surfaces from 
the air and injury. The disease will thus usually run its course to 
natural recovery. 

A more obstinate form is the chronic pret rn eat occurs in 

old or very debilitated persons, The bli ap one after the 
other, through an indefinite length of time, some breaking out while 
others are healing or ulcerating or even sloughing. They are so com- 
monly the accompaniments of other more serious disorders, that the 
local affections of the skin in these cases are seldom the objects of 
peculiar treatment; if the condition of debility on which they are 
grafted can be relieved, they also will soon disappear. 
A third form is that termed infantile or gangrenous pemphigus. It 
is entirely confined to children, and especially affects those who are 
leas than five years old. It occurs sometimes as an epidemic, and is 
very common among the children of the poor in Ireland, where it is 
known under the name of white blisters, bes hiles eating-hive, &c. 
The blisters in this form are usually succeeded by 5 3 ulcers, which 
enlarge rapidly and discharge profusely, and have dark livid edges and 
a remarkable smell. The child at the same time becomes emaciated 
and weak, and often about the eighth day of the disease sinks into a 
state of debility which soon terminates fatally. 

PEN. This simple but useful little instrument was formerly made 
of reed; but the quill has been used in ap eeaeys berepe 
for about five hundred years; and metal is now adopted still more 

Guill eam a pny rg an oe is Bote of the Sage of 

ing goose-quills, up to the point where they pass to the pen- 
ar wr Of the common method of making pens by hand it is not 


halves are then laid on their convex side and the edges shaved smooth ; 
after this they are divided into three or four lengths each, and the 
prt cas, sade ome tgs a pen by a small machine, which at 

the slit and cuts the shoulders; they are then 
finished by being nibbed by hand. Small pocket machines are sold 
by cutlers for making pens on the same principle as that used in the 
manufacture of the nibs; but they are expensive, and require careful 


used for German text, old English, engrossing, and 


For very large writing two other slits are 
i a m made in this manner 
works more freely, and does not tire the 1 so much as if made 


the Turkey quill, the 
making the slit’ in all i 
necessary that they should be well scraped, as the u 
formed of fibres lying in rings around the quill, 
the slit to be te 

Bone pens are now made to some extent in France; or rather bone 


surface, being 
otherwise cause 


to be fixed into some kind of handle, 


Steel Pens.—Owing to the constant necessity for mending quill pens, 
the loss of time consequent thereon, and the inequality of the writing, 


ly from one to four days after the | sharp 
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resents ; 
when intended to accompany cheap brass , that were 
made some yearsago. Sometimes quill pens were armed with metallic 
nibs, but this was not found to answer; nor was the substitution 
Sesctieube, although Sroemctiy cumiiyrto,Sexcicy ingde gia 
practicable, ily ly, to emplo: ents of 
precious gems for the nibs, and to imbed these in bees made of gold; 
the gold resists the corrosive action of the ink, while the gem will beara 
large amount of work without wearing away. Diamond and ruby have 
been thus employed. There are also certain rare metals, especially 
rhodium, occasionally employed for this purpose, on account of their 
great hardness and durability. Gold pens with rhodium nibs are now 
made in the following way :—Sheet or plate gold, about 
in thickness, is cut by means of a die into stubs, or 
piece having a point at one end. A machine then indents the point 
for the reception of the nib. Small particles of rhodium, as obtained 
ing from 10/. to 201, 
per ounce ; and one such particle is fastened to the golden point with 
thickness, 


is cut to the proper shape with a die, stamped with the maker’ 
ay ee ee oe boa pg, to i 

The rhodium is then split into a nil a rapidly-revolving co; dise ; 
and avothertmachine extends the aint. the ig Mec i 
ground on a revolving copper ; the gold is made elastic bse 
rubbed Seiih. 4. anal based ‘atone and water ; and the fxlshadl pen 
finally polished. . . : 
Fountain Pen is a pen made with a reservoir in its stem or holder, 
to supply ink for some time without replenishing. The nib is in most 
cases supplied by a small valve, which may be closed when not in use. 
The varieties are very numerous; but it cannot be said that the plan 
is successful, for no one variety has obtained an extensive and 
permanent sale, 

Music Pens.—There are two kinds of pen used for the purpose of 
writing music ; the one to rule the lines, and the other to make the 
dots. The former is a piece of brass with five or points, in each 
of which is a channel for the ink, which is supplied from a small et 
in the solid part of the pen just above the division of the points. 
latter is a mere tube with a hole in its side for supplying it with ink, 

i i The ink flows between the 


Geometric Pen.—This isan instrument invented by Suardi, an Italian, 
crete | mei er tr These Pred ma; 
eto form an almost infinite variety o any: is supported, 

as shown in the diagram, by three legs wich adie = 
the instrument to work within them. These legs shut 
joint at the top for the convenience of Attached to the joint 
is a stem or axis X, upon the lower end of which is fixed the toothed 
wheel a; this stem, with its wheel, is stationary, and all the other parts 
of the instrument move round it. Just above the wheel a isasmall tube 


or cannon, ©, to which is attached an arm ing two boxes and 
s peomaaticeehe: ing the wheels pB; the e E is continued 
, and terminates in a socket s, through which passes an arm 


carrying the pencil or tracer, Tt, The two wheel boxes, p B, on the one 
arm, and the socket, 8, on the other, may be fixed at any part of their 
ve arms by means of screws for that Fixed to the 
tube c is a small circular plate of metal with a milled” dg by which 
the instrument is moved around its axis by the thumb finger. 
The sort of curves produced by this instrument depends upon three 
circumstances : first, the relative size of the wheels a and B; second, 
whether the wheel p be employed or not, or in other words, whether 
the two arms move in directions contrary or similar to each other (this 
wheel has no effect otherwise, and may be of any convenient size); and 
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third, on the relative distance of the tracer T from the spindle x, and 
of that spindle from the axis x, which may be expressed as the relative 


distance of Tz and Ex. The following diagram gives an idea of a few 
of the most simple curves. The number of parts or leaves in each 
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the seas, to for the space of seven years; but 
offender refused to be transported, or returned the time, then 
he was to be to execution upon the judgment. The 22 & 23 Car. 
IL. c. 7, 8. 4, a t of transportation to be entered, wh: 


30 Geo. IIT. c. 47, the king was empowered to authorise the governors 
of convict settlements to remit the sentences of transports. 

By the stat. 5 Geo. IV. ¢. 84 (amended by 11 Geo. IV. and 1 Wm. IV. 
¢. 39), consolidating the laws on the subject of transportation, the kin: 
in council was empowered to appoint places beyond the seas, to whic 
persons under sentence of transportation should be conveyed, the 
governor or other person to whom they were delivered, or his assignee, 
having the property in the service of the convicts. 'The sovereign was 
also empowered by warrant to appoint places of confinement at home, 
either on land or on board vessels in the Thames, or other rivers or 
harbours, for the confinement of male offenders (extended by the 
stat. 16 & 17 Vict. to females) under sentence of death, but re- 
prieved or respited, or under sentence of transportation, there to 
remain under order of the crniees of state until entitled to their 
liberty, or removed, or otherwise dealt with. The capital punishment 
for offenders found unduly at large before the expiration of their 


sentence was subsequently abolished by 4 & 5 Wm. IV. c. 67, which 
substituted transportation for life, with previous imprisonment not 
exceeding four 


ears. < 
New South Wales, Van Diemen’s Land, and Norfolk Island, thus 
became the principal receptacles for convicts. Although the property 
in the services of these persons was vested in the colonial governor or 
his assigns, a practice prevailed of granting them, in certain cases and 
on certain conditions, permission to employ themselves for their own 
benefit. These - eingeg eer were usually called “ tickets of leave.” By 
the stat. 6 & 7 Vict. c. 7, the legislature, thinking it just that ticket-of- 
leave convicts should be protected in their persons, and in the posses- 
sion of such property as they might acquire by their industry, em- 
powered them to hold personal property, and to maintain actions in 
ain os thereof while such tickets remained unrevoked. 

e reception of convicts having, however, become distasteful to the 
inhabitants of the colonies, the stat. 10 & 11 Vict. c. 67, was passed, 
permitting offenders under sentence of transportation to be removed to 
any prison or penitentiary in Great Britain; directors of the principal 
rg gen being appointed afterwards under the stat. 13 & 14 
Vict. c. 39. The difficulty attending the reception by the colonies of 
transported convicts having increased, the stat. 16 & 17 Vict. c. 99, 
finally abolished the punishment of transportation for less than fourteen 
years, and substituted = servitude at home for certain periods, 
giving ing the courts power in all cases to substitute such penal servitude 

or 


transportation. 

Before this last statute was passed, a system had for some time pre- 
vailed with respect to well-conducted convicts (who, although sentenced 
to transportation, had been kept at a granting them free par- 
dons, generally at the expiration of half their sentence of transportation. 
As the continuance of the same system under the last-mentioned 
statute seemed likely to cause serious evils, but as it was at the same 
time desirable to encourage good behaviour in convicts, it was deter- 
mined to try the experiment of retaining some control over them in 
cases where they were set at liberty before the expiration of their 
original sentence. With that view the statute empowers the crown, 
by order of one of the secretaries of state, to grant any convict a licence 
or “ticket of leave,” to be at large during such portion of his term of 
transportation or imprisonment, and upon such conditions, as may be 
thought fit, such licence being also revocable at pleasure. 

Finally by the stat. 20 & 21 Vict. c. 3, the sentence of transportation 
is enti abolished, and the sentence of penal servitude substituted ; 
but the statutes which have reference to transportation are to have 
reference to penal servitude, so that the name alone is changed. 

As to the government of convict prisons in the colonies, see 22 Vict. 
c, 25. 

PENALTY, in its original and proper sense, is a pecuniary punish- 
ment im: by statute upon parties guilty of certain offences, This 
term is used to denote a sum of rea Ubnatstale sede paeled 
tract has engaged to pay in case he violates his engagement. Penalties 
imposed by statute are strictly regulated by statute; but with respect 
to ties created by contract, the rule is neither so strict nor so 

orm. The courts of Jaw will not allow a larger sum to be recovered 
in the name of penalty than is sufficient to cover the damages actually 
sustained; but where the parties have determined in advance the 
és that shall in certain events be considered to have been 
sustained, and nothing essentially inconsistent with the reasonable- 
ness of such determination ap upon the face of the transaction, 
the courts do not interfere, pe the damages thus pre-determined are 
recoverable under the name of liquidated damages. Where a penalty 
is fixed, co nomine, for the breach of an agreement, and yet larger 
damages are actually sustained, the larger amount may be recovered as 
damages without recourse to the penalty, In many cases the distinc- 
tion between a penalty and liquidated damages is often difficult to 
ascertain, and some of the decisions on this head are not easily 
reconciled. 

Formerly the interference of a court of equity was often n 
to temper the severity of the common law, but by the statute 8 & 9 
Wm, IIL, c. 11, 8. 8, it was provided that in actions in courts of record 
upon any bond or penal sum for the performance of covenants or 

ents contained in any indenture, deed, or writing, the plaintiff 
state the breaches of covenant or agreement which he has sus- 
tained, and damages are to be assessed accordingly. Anne: Ee 
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recover in the action, judgment is entered up for the penalty, but 
execution issues pe for the damages assessed by the jury upon the 
breaches stated and proved, the judgment remaining as a security 
against future breaches of the same covenant or ent, or of other 
covenants or agreements contained in the same ment, and pro- 
tected by the same penalty. And now there is little if any difference 
between the B precie of the courts of common law and equity upon 
the subject of penalties. [Boxp; Damaczs.] - 

PENANCE (in Latin, Penitentia) is a censure or punishment, 
enjoined by the ecclesiastical law, for the purgation or correction of 
the soul of an offender, in consequence of some crime of spiritual 
cognisance committed by him. Thus a person convicted of adultery 
or incest was adjudged to do penance in the church or market, bare- 
legged and bare-headed, in a white sheet, and was required to make a 
public confession of his crime, and to express his contrition in a pre- 
scribed form of words, After a judgment of penance has been pro- 
nounced, the ecclesiastical courts may, upon application by the party, 
take off the penance, and exchange the spiritual censures for a sum of 
mopey to be paid and applied to pious uses. This exchange is called a 
commutation for penance; and the money agreed or enjoined to be 
paid upon such a commutation may be sued for in the ecclesiastical 
court. 

The peine Fc et dure imposed upon a person who stands mute on 
his trial at the common law is often inaccurately termed penance. 
[Pete Forts et Dune.) 


PENATES were Roman deities who were supposed to preside over |; 


families and houses, Cicero (‘ De Nat. Deor.,’ ii. 27) derives the word 
either from penus, “food,” or penitus, “innermost;” but it —— 
probable that the latter etymology is the more correct. We learn 
from Festus (Penus) that the inner part of the temple of Vesta was 
called Penus, which to be connected with penates, penetrare, and 
penetralia. The hearth of the atrium was sacred to the Penates; and 
as this place was the innermost or most important part of the house, it 
was called the Penetralia, There appears sometimes to have been a 
kind of recess in the wall, called gacrarium, in which the images of the 
Penates were kept. (Cic. in ‘ Verr., iv. 2; ‘ Dig.,’ i:, tit. 8,5.9.) A 
fire was always kept burning on the hearth sacred to the penates; a 
salt-cellar dedicated to them was placed on the dinner-table, and the 
meal concluded.with a libation to them. Every master of a family 
was the priest to the Penates of his own house. 

It is a matter of some difficulty to determine who the Penates were ; 
but there is no reason for believing that they were the same in every 
family. Some writers have thought the Lares and Penates to’be the 
same, and it would appear that the Lares were included among the 
Penates. The Lares however were of human origin, and appear to 
have been ed by the Romans as the manes of their ancestors 
[Lares]; while among the Penates we find mention of the superior 
gods, as Vesta, Jupiter, and Juno. (Festus, s. v. ‘ Herceus.’) 

There were also public Penates, who were supposed to have been 
brought by ‘Zneas from Troy. They were represented as two young 
men with spears in their hands, and the temple or chapel in which 
they were worshipped was in the centre of the city, not far from the 
ee of Vesta. (Dionys., i. 68; Cic.,‘De Nat. Deor., ii, 27; Liv., 

v. 16.) 

(Hartung, Die Religion der Rémer ; Klausen, 4ineas und die Penaten ; 
Barker, Lares and Penates.) 

PENCIL, the name given to the small brushes used by artists, 
whether made of hog’s bristles, camel hair, fitch, or sable. e larger 
brushes are sometimes set in a tin tube, and the smaller in quills of 
different sizes. The soft pencils for artists are made as follows :—The 
tail of the animal (sable, acres 


then 


seized with pincers, and cut off near the skin; and the little parcels of 
hair are sorted into groups a to their length. A few hairs are 
taken, enough for one pencil, and placed in a little receptacle 

holds them while a thread is bound round near the roots. The 
of the pencil is then trimmed flat by scissors, The hairs thus 
are fitted ~Meaer ening or into tin peg ee quills are 
swans, geese, ducks, lapwings, pigeons, or larks, according to 
Each quill is softened and swelled in hot water, 
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the hairs closely. The great art in pencil-making is so to 
hairs that their ends may be made to conv a 
moistened and drawn between the lips; and it is said that 
successful than men in preparing the small and 


well-known Black-lead pencil is made by cutting “ Cumberland 

lead,” or plumbago, into thin plates with a saw, and into strips 
ina ve In 
O08 : 


rounded by a plane adapted to that purpose. 
Pencils are commonly marked with certain letters to denote the quality 

the lead, as H for hard, B for black, M for medium, and so on. 
Successful attempts have been made to use black-lead powder, mixed 
with other substances, as a composition for pencils; it is not suitable 
for fine artistic purposes, but is available for common use, 
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Other pencils are made of black and coloured chalks for drawing, 
and are much more convenient than the port-crayon. Several recent 
kinds are described under Crayons. 

Thaover pointed pase 2am Aemeewney 6 single sud so well Kean 


as to require little iy pene ce nema, Je mone Sea 
to receive a small piece of lead, about three-quarters 


case be turned round with one hand while the t 
held by the other, causes a wire or mandril, it 
the lead, to advance or retire. When a 
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the right hand, the lead must be forced unti 
seen at the point. These leads are made of different 
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and the cases are marked ly. The leads 

in the following manner :—After plumbago is cut into square 
strips of the same diameter as, or a little greater than, the lead 
required, they are passed successively three ruby holes, each 
smaller than the ing. By this means are rendered perfectly 
round and sm: so as to offer no i to the working of the 
pencil. Most cases are made with a reservoir at the top, in which a 
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forwards by the action 
screw, as just described; in some, by a slide; and in others, by 
cussion. One sort is made of vulcanised india-rubber, with the: 
having such a nicely adjusted diameter as just to hold the lead 
and yet allow it to be moved by a slight percussion. Some of 
acting ever-pointed pencils are now saleable retail at sixpence 
while one i kind is manufactured to sell retail at so 
price as twopence. 

PENCIL, a term of optics, and sometimes of geometry. A 
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rays is a collection of rays which converge to or di from 

point ; and a pencil of lines is a number of lines which meet in one 

point. ; . 
PENDENT, or PENDANT, in Pointed Gothic architecture, an 


2 
ornamental mass of stone, hanging down or descending from the 
intersections of a groined vaulting. Pendents, no doubt, originated in 
bosses, of which they may be considered an enlargement, and 
described as being of a corbel or bracket They are in 
almost peculiar to the Third Pointed or P and the cognate 
domestic or collegiate style, in roofs of fan-work tracery, of which 
are highly beautiful features, admitting of variety of dei 
The roofs of King’s College Chapel, Cambridge, St. George’s, Windsor, 
Henry VII's Chapel, and the Divinity School, Oxford, are fine 
of the effect of pendents. Carved pendents of a different 
were frequently employed for the enrichment of open timber-roofs, 
but are not similarly applied, being suspended, not from the centre of 
the roof, but at the extremities of the hammer-beams, from which the 
ribs of wood-work forming the arches of the roof spring, 
is the roof of the hall of Eltham Palace, and several of 
OPENDENTIVI th though often inaccurately used onymous 
PEN y i as 
with pendent, has quite a different meaning. Strictly mpeking pet 
dentives are the spandrels or triangular spaces between the or 
arch-headed walls, as the case may be, supporting a dome, which is 
continued down to the springi such es ; consequently, where 
the dome rises from the coi of a cylinder of the same diameter (as 
in the Pantheon at Rome), there are no pendentives, although there _ 
may happen to be arches in the cylindrical or gonal circumference 
beneath the cornice. In such case the span , or spaces between 
the arches are improperly called pendentives, notwi' that they 
sometimes are so, pendentives being those portions of the inner surface 
of a dome where the latter is intersected by vertical planes, whether 
oo by voids or solids. Pedentives are of frequent occurrence in 
tine architecture. In London| the dome of 


motion of the pendulum should 
arbor of the crutch. The clock-frame itself must be ges Pp for 
any shake or looseness of the support of the pendulum 

time of oscillation: the bob aa 

small; and when 
deal, well i 


used 

ee ence ance eteee ve he does ; of 
customer's knowledge, e errors arising from changes of tempe- 
rature when deal, steel-wire, and brass are used, are as 1, 3, and 5. 
must however be remembered, that unless the deal rod pendulum 
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coated over, so as to be impervious to moisture, it will be liable to 
small errors arising from that cause. A range of 50° will not alter the 
rate of a clock with a white deal pendulum more than 5* a day, if 
Capt. Kater’s value of the expansion of deal be correct. 

In a well-made clock, the error arising from expansion from tempe- 
rature is the most considerable, and is that which must be guarded 
aa i Mr. Baily’s contrivance with a leaden weight is given under 

oROLOGY. We may add sage a es ods ae eed rte the 
weight, provided the pro ength reserved, an 

z t, as it ninish the dae si of the air, and the error 
which arises from the inertia of the air carried bk dro pendulum. 

_ Tt is stated in the article just referred to, that in Harrison’s pen- 
dulum foreign artists use zinc rods instead of brass. Zinc is objection- 
able as being a weak metal, and it is said by some persons to expand 
by jumps, which seems not very probable unless much exposed. The 
great objection to the gridiron pendulum is that the astronomer, if he 
be no workman, must rely upon the artist for perfect compensation 
(and this is perhaps never achieved); and again, if from rust or bad 
fitting the slipping parts should bind, the action will necessarily be by 
boc and i . After the clock-maker has done his best, a 
year’s experience will point out the error in the compensation, which 
can easily be remedied, if the fault be over-compensation, by cutting 
the zine rods shorter. All the fixed parts should then be secured as 
firmly as possible by steady pins, as any attempt to reserve a power of 
further adjustment would be too dearly purchased by a ricketty frame. 
The bands attached to rods 1 and 5 for the purpose of ee the 
zine rods in their places should not squeeze the zinc, and but just 

against them with the spring of the metal. Harrison is said, by 
Bhort ( Phil. Trans.,’ vol. 47, p. 517), to have invented his pendulum 
about 1725. 
- The construction of Graham’s pendulum allows the astronomer to 
alter and finally perfect the compensation. This quality, and the 
absence of any nice fitting or slipping parts, give Graham’s construc- 
tion a very decided superiority over Harrison’s, especially for a clock 
which is not to be moved from place to place. These mercurial pen- 
ive manner than is 


others very simple. 
an explanation of the principle ; << the most usual, the most 
easy of execution, and most exact in operation. 
of detached escapements has been noticed under 
in ordi use, time and dirt and thickening of 
the oil not only affect the amount of the impulse, which is compara- 
tively of slight moment, but the continuing action of the teeth on the 
pallets is i . The space through which the pendulum 
swings, or are of vibrati seme ene spirale pro- 
duces a in the time in which each oscillation is performed, that is, 
to oscillate round a fixed axis, This in- 


Dey aeta ead tae cot vincetion very , than 
construction, where the pendulum is heavy and the are small, 
Hi a remedy of cycloidal cheeks is noticed under HoroLocy. 
It is said by all later writers on the subject that the remedy is worse 
than the disease ; and it is possible pitvsar § that something like sticking 
between the flexible top and the cycloidal cheek may take place at the 
critical point, that is, just when the pendulum has arrived at the end 
of its swing, and is pausing for its return; and that there may be a 
difficulty in and setting the cheeks so truly as to act on the 
pendulum in every part of its swing. A second objection is alleged 
against Huyghens's cheeks—namely, that, as bd erry cannot be 
considered to be a heavy point suspended by a without weight, the 
centre of oscillation shifts downwards as the flexible portion of the top 
wraps on the cheek. This objection might be easily got over by making 
the cheeks not truly cycloidal, but of such a form that the centre of 
of the compound pendulum shall oxcillate in a cycloid, which 
would be easy enough when the form of the pendulum was given. In 
truth this is a matter of mere speculation in astronomical clocks, for 
there is a much easier way of producing sensible isochronism in them, 
' we descrike; but we suspect that the cycloidal cheeks 
might still be used advantageously in clocks which resemble Huyghens's, 


; “ 7 cae in common use. ; 

natead of suspending pendulum bya perfectly flexible string, 

i Seoeiateadh tote « dtle, tae toy of the 

igs. 20, 21, under Horo.ocy, where 
at 


the spring is seen in front, like a fine line, at the top of each ulum.) 
This con: STADE Sep es UMaine, by re 
pendulum in its rise and accelerating its 
¢ time of vibration, and the more the stronger 
it is; but as its action at each point is nearly proportional to the 
degree in which it is bent, that is, as the are of vibration reckoned 
from the position of rest, this action will have no tendency to alter 
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the isochronism of unequal ares. The bending of the spring has how- 
ever a second effect, that of causing the bob of the pendulum to 
describe a curve which is not circular, but which falls within a circle; 
and this, by proportioning the strength of the spring to the weight of 
the pendulum, may be made to approach to Huyghens’s cycloid, or to 
that modification of it which we have described. It is possible to 
select a spring of such strength as shall completely satisfy this con- 
dition, at least within the necessary limits, that is, for such variations 
in cea moving power as arise from dirt, thickened oil, and wear in the 
wor 

Frodsham’s experiments on suspending springs are also noticed under 
Horotogy. In no case does Mr. Frodsham seem to have found a 
spring which caused the clock to gain in the larger arcs, which, on the 
information of other makers, and on theoretical grounds, we consider 
possible. With a spring stiffer than that which was isochronous, 
Mr. Frodsham found that using as effective lengths 0-97, 0°66, and 0°50 
of an inch, the change of rate produced by using 4lb, loz. as the 
weight, instead, of 2lb. 20z., was to give the clock a losing rate of 3°7*, 
2°6°, and 3:5*, respectively. The law is not apparent, and it would 
seem that, even with this spring, shortening the spring had no sensible 
effect. Another remark of Mr. Frodsham’s, which is very valuable if 
it be confirmed by extended trials, is, that the spring which produces 
isochronism is also the spring with which the pendulum, unattached to 
any clock, will keep up its motion for the longest time. It seems to 
us probable that this latter quality will belong to the weakest spring 
which preserves its full elasticity under the pull of the bob; for if the 
elasticity were perfect, the only cause of loss of motion would be the 
resistance of the air, which is not sensibly altered by the effect of the 
spring. However this may be, the subject is well worth further con- 
sideration, Notwithstanding the care bestowed by Mr. Frodsham, it 
is difficult to conduct inquiries of such nicety with an uncompensated 
pendulum. It will also be necessary, as we shall now point out, to 
attend to the state of the barometer when the experiments are in pro- 
gress. For when the effect of the air upon the time of oscillation of a 
pendulum is examined, it will be found that the resistance of the air 
has no influence except the indirect one of shortening the are of vibra- 
tion, that is, of tending to make the clock gain, if the bob move in a 
circular are. The buoyancy of the air acts more immediately, for it 
diminishes the weight of the pendulum, and leaves the inertia unaltered, 
and therefore diminishes the accelerating force. Hence a greater 
density in the air acts as a diminution in the force of gravity, that is, 
makes the clock go slower. The effect is greater indeed than was at 
one time anticipated; for, as was remarked long ago by Du Buat, and 
subsequently shown by Bessel, the pendulum must be considered to 
include in its inertia a small wrapper of air which is involved in it or 
accompanies it in its course. (See a very elaborate and valuable 
memoir by Mr, Baily, ‘On the Correction of a Pendulum for the 
Reduction to a Vacuum,’ ‘Phil. Trans.,’ 1832, p. 399.) This latter 
portion of the effect of the air depends on the form of the pendulum, 
and possibly may even be affected by the polish of its surface. Now 
the density of the air is proportional directly to the pressure of the 
atmosphere shown by the barometer, and inversely to the temperature, 
which is known from the thermometer. The latter portion might be 
practically included in the general compensation for temperature, but 
the former requires either a specific and peculiar compensation, or ma: 
be determined as a residual quantity, and tabulated for each clock wit 
the mean height of the barometer for the period required. Dr. Robin- 
son's investigation on the effect of atmospheric pressure on the rate of 
a transit clock is referred to under HoroLocy. The compensation for 
the variation of atmospheric pressure was made by attaching small 
barometers to the pendulum rod, but we believe this ingenious idea 
was not attended with any practical benefit. It would perhaps be 
possible so to balance some of these contending principles as to obtain 
a performance nearly perfect ; thus an arc of vibration might be selected 
in which the increased density of the air, by reducing the arc, might 
accelerate the time of an oscillation as much as the increased buoyancy 
and inertia would retard it, or so nearly so, that the remaining difference 
might be completely annihilated by a proper selection of the pendulum 
spring. But even if this should be effected, and we see no obstacle to 
it except the time and trouble it would require, any change of the 
moving power, or of the action of the escapement, would alter the are 
and derange the equilibrium. As the effect of time is generally to 
produce a falling off in the arc,a small addition to the clock weight 
might be made from time to time, so as to bring back the pendulum to 
its primitive are, until the clock is cleaned, and its action restored that 
way. We shall conclude this long disquisition (which we propose for 
consideration until decisive experiments are made) by a piece of advice 
which we can warrant. Where the clock is much exposed to variations 
of temperature, enclose it in a second covering or closet. This will 
protect it from injury, and moreover will very much regularise the 
rude transitions of temperature to which clocks are in this climate 
liable. It is not improbable that the parts of a clock, and of its pen- 
dulum, if much exposed, may take their temperature at different times, 
and if so, the compensating principle is not brought into action, but 
must act i ly. 

It has already been said that a clock, to go steadily, should be securely 
fixed. The common mode is to fasten the case by strong bolts, under 
the rising board and again about as low as the pendulum bob, to a 
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stone pillar or through a wall. The pendulum is 
from a cock on the back of the frame, but it cp rite, op 
triangle standing on the rising board, or even from the of the 
case, but there is then a fear that the axis of motion may not be in the 
axis of the pallets, or may not keep so. The clock fixed, the first 
step is to put it into beat, that is, to make the beats follow at equal 
intervals. clock-maker does this in common clocks by 

the crutch, but when the discre is not great, any one may produce 
the desired equality by tilting the frame a little; in table-clocks there 
are generally footscrews for the purpose, or if not, the feet may be 
propped by pieces of wood, card, &c. In astronomical clocks, the angle 
which the crutch makes with the pallets admits of a small adjustment 
by two screws, which act on opposite sides of the crutch, and the 
operation is performed as follows :—Make the beats nearly correct by 
ear, and by touching the screws: note which screw belongs to the 
longer leg; then by softly deadening the pendulum as it rises, make 
it just nof escape on one side. By very gentle pushes cause it to escape 
on that side, and see whether it escapes on the other; if it does not, 
one serew must be screwed up and the other released. After a few 
trials and errors it will be found that when the pendulum just escapes 
on either side, it will just escape on the other, and if there be a very 
sniall inequalit i , a little tightening of one of the crutch screws 
will t the adjustment. The pendulum should then be brought 
to rest, and the zero of the plate on which the are of vibration is read 
off, be fixed just behind the pointer of the pendulum, shown at ¢, 
Jigs. 20, 21, in Horotocy. In that article the rule for bringing a 
clock to time is given. 

In an observatory it is always desirable that a clock should have a 
small losing rate, and be slow rather than fast (the corrections for 
clock error and clock rate are then additive), so that it would be better 
to add a smaller weight than 46 grains; and in any case it is more safe 
to destroy the rate by two operations, especially if the preceding rates 
were not very carefully determined. 

The final adjustment of the compensation can be best accomplished 
when the clock has gone several months, and when the gain or loss in 
two of the warmest months in the year is compared with the gain or 
loss in two of the coldest. on the mean temperature in the 
summer months of trial to be 3 higher than in the winter months, 
and that the clock loses 1* more in summer than in winter ; it is there- 
fore under-compensated, and requires more mercury. Add 1 lb. of 
mercury, and bring it to a close rate exactly as before; and now let it 
be over-compensated, so that an increase of 24° in the temperature 
causes it to gain 0*4 per day, which, by simple proportion, is the same 
as a gain of 0*5 by 30° of temperature. Hence it is clear that as 1 lb, 
of mercury causes an alteration of 15 in the variation due to tempe- 
rature, if a third of a pound be withdrawn the compensation will be 
nearly correct, A second trial will perfect the compensation, which 
should never be afterwards disturbed, 

The researches respecting resisting media have already been referred 
to. There existed for some time a discrepancy between Poisson's 
factor, by which the correction for buoyancy is to be multiplied, to 

ive the whole effect observed, and Mr. Baily’s : the one being 1°5, and 
fhe other 18. Professor Stokes has reviewed the subject in a memoir 

ublished in the ‘Transactions of the Cambridge Philosophical Society.’ 
n this inquiry the internal friction of the fluid or medium is taken 
into account, In the case of a ball-pendulum the resistance meh xed 
tional, not to the surface, but to the radius of the sphere, so e 
quotient of the resistance divided by the mass increases very rapidly 
as the radius decreases. Hence the terminal velocity of a minute globule 
of water, descending through the air, depends almost entirely on the 
internal friction of air; but since the index of friction is known from 
Baily's experiments this terminal velocity can be calculated numerically 
for a globule of given diameter. This velocity is so small in the case 
of globules, such as those of which clouds are probably formed, that 
soning to Mr. Stokes, the suspension of clouds ef not offer any 
difficulty. 

When pendulum is not limited to one plane, but only to the con- 
cave surface of a hollow sphere, we have what is called the conical 
pendulum. Its motions have of late years been investigated in the 
pages of the ‘ Philosophical Magazine,’ and elsewhere. 

Leagth of Simple and Invariable Pendulum.—The equality of the 
oscillations of a weight suspended by a line is said to have been used 
¥ Ibn Junis, in 1100, and by the Arabian astronomers, for the sub- 
vi 


» ‘ Life of Galileo,’ 
pendulum was much used as an astronomical 
perpendiculum in the older writers) before it was 

adapted by Huyghens to the clock. Mouton (‘ Observationes Diametro- 
rum Solis et Lunm,’ Lugd., 1670) applied the vibrations of the simple 
um successfully to measure the time in which the sun and moon 

be their respective diameters, and in the Appendix, p 427, 
proposes his nova mensurarum geometricarum idea, that is, a decimal 
system of measures based on the value of a minute in Riccioli’s le 
ofa degree, This is his miliare, the thousandth 


part of which he calls 
a virga; and the i i 


finds by experiment that the virga, which, 
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rding to Riccioli, is 5 ft. 4°363 in., Bolognese. is the 
2 oscillations in half 


a simple pendulum which makes 1 


observatory at U . He took this 
seen nad tenatihe adliond tees 
Paris, and subsequent! Ange 
uently at on the south coast of 
Roemer obtained the es. result at London, 
measures of Picart, the first astronomical observer of 
for a long time cited as objections to the theory 
In 1672 Richer was sent to Cayenne (about 4° 56’ N. lat.) to make a 
course of observations, and among the rest to observe the length of 
the seconds pendulum. His words are ; “ L’une des plus considerables 
observations que j'ay faites, est celle de la longueur du pendule & 
secondes de temps, laquelle s'est trouvée plus courte en Caienne qua 


ur fair un pendule & secondes de temps, 
et comparée avec celle de Paris, leur 
d'une ligne et un quart, dont celle de Caienne est moindre que celle de 
Paris, laquelle est de 3 pieds 8} lignes. Cette ion a esté 
reiterée pendant dix mois entiers, ob il ne s'est point passé 

qu'elle n’ait esté faite plusieurs fois avec beaucoup de 
vibrations du pendule simple dont on se servoit, estoient fort 
duroient fort sensibles jusques 4 uante-deux minutes de 
ont esté comparées eae d'une 

vibrations marq' 
vations faites en plusieurs Vo par 
Paris, 1693.) We have cited passage 
account of its im; , but because it is m 
Richer’s clock, w! brrdhae aastinnn ion” ag a 
minutes at . Thi its the evidence 

send acjeeeetvan tanienicegiiie. he aieieraeelieal iain che ome 
cov 
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pa end 
centre of oscillation are convertible. His proposition 25 (p. 151) is 
on the mode of fixing a universal and patted 2 
ie ee pendulum, and names a 


foot. 

Newton, in his ‘ Principia,’ lib. i., s. 10, investigates the oscillations 
of a body in a cycloid, or in any other curve; lib. ii., s. 6, he considers 
the effects of 2 soeting Saree, ona lous body ; 
prop. 19, he determines the figure of the earth, su 
and of uniform density, to be a spheroid of whi 
polar diameters are as 220 ; 229. prop. 20 he computes the lengths 


of the seconds pendulum and of the degrees of the meridian, which are 
required on the foregoing itions; and he remarks, “Quod 
inequalitas diametrorum terre us et certius per experimenta pen- 
Soke, Corxenench i mensuratos in 
meridiano.” . 


pendulum which had come to hi 
We have not been able to find any account by Graham himself of 
two very capital improvements which he seems to have introduced into 
pendulum experiments. The first is a clock, in which “ he carefully 
contrived that its ulum might at pleasure be reduced to the same 
length whenever should be occasion to remove the clock from 
one place and set it up in another.” (Bradley’s ‘ Account of the goi 
of a Clock by Graham, in London, and. at Black River, Jamaica,’ “Phil 
Trans.,’ vol, xxxviii., p. 302.) Probably this was done by drawing the 
oie Neeeen 30 SA Be mark; for in another description of a 
clock it is said the suspending spring was broken, e do not, 
however, see need for any adjustment in this respect, if the spring be 
pinned into the rod and into its upper axis. The pendulum was not 
arty aa" ~eeba pe poor garde sone aS clock, and as the 
eren' peratures at the same place been determined, 
the reduction to a normal temperature was easy. Clocks of this kind 
were supplied to the French expeditions for measuring ares of the 
meridian in Lapland and Peru, For this latter expedition Graham 
supplied Godin with a detached pendulum, which Godin thus describes : 
—* Ce pendule est, composé en general d’un fil de cuivre, d’une boule 
de méme matiére & un de ses bouts, et d'une pidee d'acier taillée en 
couteau i l'autre bout, qui est celui de suspension ; ce couteau porte 


ngth | sur deux montants d’acier en deux points qui designent Vaxe du 


* This volume contains Picart’s observations, as well as Richer’s, 
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du pendule.” (‘ Acad. . des Sciences,’ 1735, p. 507.) 
Abi om yg hours. It seems that 
the vibrations of which were to be counted by a clock, 
measure the actual 1 of the pendulum. 
La Condamine both detached pendulums 
idea. Bouguer (same volume, p. 526) describes 
invention of his own; La Condamine (‘ Journal 
143) is more open, and says he took the idea froma 
made after Graham's. This is almost exactly Kater’s 
Mairan’s measurement of the length of the 
Acad. Roy. des Sciences, 1735, p. 153) is a good 
method of measuring the length of the pendulum : 
and the measures of Godin, Bouguer, and La Condamine, in the 
same volume, are worthy of notice. For references to various 
pendulum experiments, see Lalande, ‘ Astronomie,’ 3rd edit., s, 2710, 
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describing 
give a brief account of the formule which they require. 
The expression which connects the time of one oscillation of a simple 
pendulum in an infinitesmal arc, with its length J, at a place where the 


force of gravity is represented by g, is ¢ = we being 91141596, of 


circumference to diameter 1; the measure of gravity g, being twice the 
which a would fall freely in 1*, or, what is the 

Pea cree eres Wotan 8 noes: sured Meove. £5 1x:with | 
it acquires in falling freel, 


of one vibration at each place be ¢ and ¢, then since the time 
of one vibration = a day divided by the number of vibrations, we 
shall have— ; 


aod qy\h Ley ees a | 

= es sidsteee (5) :«(5) Ar A 
org: g 2: 2 n?, 
That is, the force of gravity varies as the square of the number of 
vibrations of a given pendulum in the same time, which is usually 
taken to be a mean solar day. If, therefore, the number of vibrations 
of a pendulum in one day at a given place, London for instance, be 
known, and it is then transported to different places, and the number 
of vibrations in a day counted, a simple proportion will connect the 
forces of gravity at London and ‘every place at which the observation 

has _ _— ? 

Tf the length /’ of the simple pendulum at any station be required 
from these observations, 


on sincel: Ui: g: 9 3: mn? 3 7', 


t=sa> which gives the length of the pendulum at any place in 


terms of the length at London, and the number of vibrations per diem 
at that place and London, 

Though it belongs to our subject, we will give the expres- 
sion by which the ellipticity of the earth is determined from pendulum - 
observations. The length of the seconds pendulum at any latitude, 
A, may be repose t=a+B.sin.2A, where A and B are constant 
quantities. ow from all the good observations, either of. the 
actual length ‘or the number of vibrations per day of the same 
pendulum, determine the values of a and B; then, by Clairaut’s 


the ellipticity of the earth = *-008668 — —; 


whence the ellipticity is found. By ellipticity is meant the excess of 
the equatorial over the polar radius of the earth, divided by the polar 


radius. 
The a of Borda will be generally intelligible from the follow- 
ing on and figures, 


B 


Borda’s Pendulum Apparatus. 


The plumb-line is suspended from a knife-edge piece, a B, and is 

below to a cup, B, which is ground to fit very exactly the 
lit bbed on the inside of, the 
air and to sus- 


bm 
* This is Mr. Airy’s value for =e where m is the ratio of the centrifugal 


force at the equator to the force of gravity there. (‘ Encyclopedia Metropoli- 
tana,’ Figure of the Earth, sect. 2.) Biot, ‘ Astronomie,’ vol, 3, additions, 
Pp. 169, gives 0°00865; the centrifugal force m being supposed z}y of the force 
of gravity at the equator, 
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are at rest, a telescope having a vertical line in the focus is placed 
a few feet distant, so that the cross, the plamb-line, and the fixed 
wire of the telescope are all in the same right line, and all seen dis- 
tinetly.* Such a length is given to the plumb-line as that its oscil- 
lations shall be a little slower than those of the clock. 

The clock is now set and when it is quite steady, the platinum 
ball is drawn a little on one side, and made to swing through a very 
small are, one or two degrees at the most, The observer then places 
himself at the telescope, and notes the exact beat of the clock when 
the plumb-line bisects the cross and coincides with the fixed wire at 
the same time: this is called a coincidence. As this observation seems 
much less definite than in Kater’s method, it is better to note those 
beats before and after the coincidence, when the eye cannot distinguish 
whether it is a coincidence or not, and to take the mean of the two 
for the true time of coincidence. Immediately after, the extent of the 
are through which the plumb-line swings is to be read off on a scale 
placed just behind it ; the thermometers which are near the pendulum 
must also be read off, and also the height of the barometer. The 
observer now waits until this appearance presents itself a second time 

which may be in about ten minutes, though the interval is quite ad 
libitum), and having thus established the time which elapses between 
the observations, he may leave the apparatus for three, four, or five 
hours, when on his return the same observations must be repeated of 
coincidence, arc, temperature, and barometer, and the series is finished. 
We should recommend closing as well as commencing a series with 
two coincidences in majorem cautelam, but except as a check, no ob- 


servations are required except the first and the last. The plumb-line | 


is again set in motion wi Me before, and the second, third, and 
following series observed. e rate of the clock is established by 
astronomical observation. 

After a satisfactory number of series has been taken, the next object 
is to measure the length of the pendulum. The plane 1H is raised by 
a fine screw until it just touches the bottom of the platinum ball. This 
is an operation of great nicety, and must be effected by two or three 
trials, as the exact temperature of the wire at the exact moment of 
contact is required ; and the presence of the observer, even for a short 
time, is sufficient to affect a slight wire very sensibly. ee oe this 
done, the apparatus is removed or pushed on one side, and a bar, which 
has a knife-edge above and a sliding tongue below, is suspended in its 
place. The tongue is slid down until it touches the plane 1 u, and the 
distance between the knife-edge and the bottom of the tongue measures 
the distance between the top and bottom of the pendulum. This dis- 
tance may be measured in several ways; the French astronomers use 
a contrivance which need not be described here, 

One of the great practical difficulties in this species of pendulum 
experiments seems to be the extreme and sudden sensibility of the 
plumb-line to temperature. The whole apparatus is enclosed in a glass 
cage to exclude currents of air, and the observer is particularly careful, 
after bringing the lower plane into contact with the bottom of the 
ball, to absent himself until the temperature is steady, and then to 
make the contact complete. It is another objection that the different 
manipulations sequen are of great delicacy, and therefore not suited 
to every observer and every place; but when the utmost care and skill 
are employed, the results appear satisfactory. 

The po ead ol AB, by which the line and ball are suspended, is an 
ingenious contrivance, youre similar to Whitehurst’s synchronous 
crutch above described. By the upper screw and weight, the oscilla- 
tions of the knife-edge alone can be made synchronous with the oscilla- 
tions of the whole pendulum, so that the oscillations are just the same 
as if the knife-edge were immaterial, and the point of suspension 
exactly in the line of its edge. The platinum ball can be suspended 
from any side, and if two positions diametrically opposite be taken, 
the effect of any irregularity of shape or density disappears from ‘the 
mean of the two results. There are several corrections to be applied to 
the quantities a noapeny for by observation, before the fength of 
the simple pendulum can be conclu The oscillations are made in 
an are of sensible extent. Now the time of oscillation in an are of A° 
on each side the lowest point, is greater than the time in an infinitely 
small arc (which is the arc required), in the proportion of 14 a 
to 1. An expression which depends upon the first and last arcs of 
each series, gives the correction which is to be added to the number of 
oscillations observed. This is taken from a table. Between each 
coincidence, the plumb-line has made two oscillations less than the 


req 
ulum, must be added 
_ vert ef tte - to eis time as shown b: 
proportional of its rate uring experiment. 
simple proportion will now give the number of infinitely small vibra- 
tions in 24 hours. 


* This is not always practicable, and it would, generally speaking, be better 
to place a lens between the cross on the clock-bob and the plumb-line, and to 
form an image of the cross upon the plumb-line, It is desirable on many 
accounts that the two pendulums should not be very near each other, 


Further 
ball during the observations must be reduced to the 
have had at the temperature when the contact with 
measurement was made, and this again must be 
uivalent length when the thermometer is at 
w is the French standard temperature. The theoretical 
is supposed to swing in vacuo, and as the density of the air affects the 
time of oscillation two ways, both by diminishing opt nestle I pice of 
to 


the pendulum and b * to its inertia by the air 
with it, a correction ae on this aaek which Fae Her 
the barometer and thermometer, on the specific gravity of the apr. 


of the pendulum, and also on its form. 
From the dimensions and specific gravities of the parts of the appa- 
Seton nie heen 
e can be compu ence the 0 um, 
which oscillates in an infinitely small are a certain number of times in 
a day and in vacuo, can be assi , from which the length of the 
seconds pendulum is deduced by simple Ao; ps] 
If the place of observation be above 
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as the square of the dis- 
tance from the centre of the earth, and thus the attraction of the 
matter between the observer and the sea-level was wholly neglected. 
Dr. Young showed that in a table-land of average d the corree- 
tion thus obtained was too large, and should be multiplied by 0°66. 
For a full description of Borda’s method, with instances, &c., see 
‘ Base du Systéme Métrique Décimal,’ vol. iii., p. 337 (Borda’s original 
roger and again, vol. iv., p. 441 (‘ Observations from Formentera 
to Unst’). 
Many modifications and improvements have been introduced into 
ba fron Kater’s method of wrap ay Maen be of the pendulum, 
we must refer to his paper (‘ Phil. ; 1818, p. 33) for a minu' 
description and for a plate of his ap 
The principle of his method is founded on the beautiful dynamical 
theorem due to Huyghens, which we have already mentioned, ran 
that the axis of suspension and centre of oscillation are reciprocal 
the same body. Now conceive two wedge-formed pieces of steel (knife- 
edges), with the sharp towards each other and parallel, to be 
fixed at right angles to a of any form whatsoever, and in a line 
ing through its centre of gravity; then if the time of oscillation 
on ei ange ie Se mene, che Clete "bere ee ee 
the length of the simple pendulum which swings in the same time. 
experimen 


dulum), with a second knife-edge below the centre of the 
bob, and there are several doubtful points in the reductions which he 
employed and the subsequent measurement between the edges 


his memoir must always be experi- 
menter who wishes to make himself th: By fae Ba with the 
ces is remarkably 


subject. The method of observing the coinci 
i ious and accurate. 

We conceive that the best form of pendulum for the object of 
measuring the actual according to Kater’s method is 


fications, namely, the 
perpendicularity to the bar, 
the knif passes also ugh 

are all very simple, and there is little difficulty in 
the oscillations on each knife-edge to syn 
ak gyre i suspended on agate planes in front of 
clock, great care taken 

firm and the agate p 


i c 
bar to register the temperature, and there is a barometer for 

the pressure, all which are to}be read at the 

and each series, The observation itself is of the simplest 


bd part of the correction due to the air was omitted in the French 
experiments and in Captain Kater’s : see Mr. Baily’s memoir referred to above, 


and Arn, 

be done two ways. Place the knife edges a and » at the 
distance which will give the proper interval for coincid#&nces, 39°4 inches for 
instance, a being at one end, and make the bar rather more than one-third 
longer; then the oscillations on » will be slower than those on a, By filing 


vend 
This 
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"Set the clock going, and when its are is steady, give the pendulum 4 
small motion, 1° or 14° at the utmost. The white disc, which is at 


tirely covered, first one side and then the other disappearing.* These 
times of disappearance are to be noted. Almost immediately after, 
white edges reappear, first on one side and then on the other, and 
these reappearances are ni The mean of the four gives the true 
time of coincidence. It has been found convenient in practice not to 
adjustments with the highest degree of precision, for you are 
doubt on which side the first disa) ice and reappearance 
will take place; whereas if there is a very little displacement, attention 
only be fixed on every alternate beat, which is less strain on the 
eye and on the mind. This displacement however must be trifling, 
otherwise, when the are becomes small, the disappearances and reap- 
will not take place. The reductions for the rate of the 
the are of vibration, the temperature, the buoyancy of the 
air and inertia, and the height of the place of observation above 
the sea-level, are all to be made as in Borda’s pendulum. For the 
details we refer to the standard memoirs which have been published 
e subject. But there are two or three points which deserve more 
attention than they have generally met with. The clock is only to be 
: considered as a counter of the vibrations, and to avoid any error arising 
from its irregular rate, the observations should be continued without 
intermission between two epochs, at each of which the error of the 
clock is ascertained by astronomical observation. If this be done, the 
only reliance upon the clock is for the short time which elapses between 
the last coincidence of one series and first of the next. It is true that 
this mode of partes iyo artificial illumination, for it must be 
continued day and night. This is no disadvantage, but the contrary, 
for as the other great practical difficulty is that of ascertaining the 
exact tem, re and keeping it steady, the best place for observation 
is a deep roomy vault or cellar. 

The correction for the buoyancy of the air depends on the specific 
gravity of the pendulum ; that arising from the dragged air, which we 
have called inertia, on its form. It is very desirable that the experi- 
ments should be made in vacuo, and where that is difficult or impos- 
sible, as in a travelling apparatus, the law and quantity of the correc- 
tion for each pendulum should have been previously experimentally 
determined in vacuo. The variation for temperature should be got 


from a compari of summer and winter experiments at the same 

place. In aldition to the height of the place of observation above the 

sea-level, a rough survey should be taken of the form of the surround- 

country, and of the kind of strata, with the specific gravity of each. 

is particularly necessary where the heights are considerable, (See 
aoe Remarks, ‘ Phil. Trans.,’ 1819, p. 93.) 

A when every known precaution has been taken, there are 
anomalies in the results of this experiment which are not yet clearly 
understood. It is very difficult to make the edge of the knife per- 
feetly straight, and to keep it so when it is fastened to the bar. There 
is considerable inty in measures of distance between the reci- 


Captain Kater proposed the following form of pendulum for deter- 
ge 3 the number of oscillations which the same pendulum describes 
in different places, which is nearly the same as Graham's, above de- 
scribed. Mr. Baily prefers the bar with two knife-edges, the same as 
that used for ining the absolute length, and he directs observa- 
tions to be made at each place with both knife-edges. There is cer- 


lum for a disc, which answers very well. In the experiments at Dolcoath 
mine, Messrs, Airy and Whewell had a disc of enamel at the end of a small rod, 
was screwed into the bob and projected from it. The disc could be 
inclined so as to appear of the proper breadth and to receive an oblique illumina- 
part of the experiment is almost irreproachable, but perhaps in 
it would be safer to place the clock and pendulum at greater distances 
from each other, and to get sharp edges by interposing a lens. 
Captain Kater’s measure was doubtful in several respects, and though it has 
partially corrected, it is still uncertain. He expressed the length of the 
in terms of Sir Shuckburgh’s seale (which has probably 
injury since that time), and this he found to be identical with the par- 
liamentary measure declared to be standard by the 5 Geo. IV., c. 74. The Act 
of Parliament standard was destroyed when the houses of parliament were 
burned. Fortunately a very beautiful scale of 5 feet had been previously made 
for the Astronomical Society, and three feet in this scale had been compared 
many hundred times with the parliamentary standard, As almost all the recent 
seales and comparisons which have been made in England have been compared 
with this last-mentioned scale, it must be considered to be the scientific 
English standard, and the best evidence of the parliamentary standard which 
The definition for restoring the yard, if lost, according to the Act of 
Parliament, that is, by the length of the seconds pendulum, as it depends upon 
ra erroneous crip en would give a new standard, differing sensibly from 
previous one w t was meant to preserve, (Baily’s Report on a Standard 
Seale, ‘ Astron, Soc, Mem.,’ vol. ix. p. 35.) 


: 


.by any person the first time of attempting it, and an error 


tainly a great advantage in having a check upon the knife-edges, as a 
discrepancy between the two results (supposing the pendulum to have 
been previously regulated) will show that one of the knife- 
edges has been injured. To ascertain which of the two it "5 
is, requires a second pendulum. Upon the whole, though 
we prefer Mr. Baily’s pendulum to Captain Kater’s, yet we 
think a form suggested by Mr. Airy is, for ordinary pur- 
poses, still better—it is, to have the knife-edge placed in 
that part of the bar where the oscillations take place in the 
shortest time. In this case it seems probable that any 
ordinary injury of the knife-edge will not alter the time of ; 
vibration. The observer must be very careful in these | 
stiff bars to see that the pendulum is truly vertical, a pre- 
caution which in Kater’s flexible bar is less necessary. If an 
observer chooses to have a second knife-edge opposite the 
former in the pendulum of minimum vibration, there is no 
objection except the increased resistance of the air, the > 
increased correction for inertia, and the chance of con- / \ 
founding the two positions. The mere observation of the 
coincidences, which in its present jform was first introduced 
by Kater, is so simple that it will be successfully performed 
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of a second or two in noting the moment is a matter of 
little importance. There is a far greater latitude for error 
in noting the temperature and ascertaining the clock-rate, 
but there is another anomaly attending the knife-edge pen- 
dulums, only partially junderstood at present, which is much more 
vexatious than temperature or clock-rate. As the pendulum swings 
about those points of the knife-edge which are in contact with the 
agate planes, it is clear that, supposing any imperfection in both, 
these points may be altered, when the axis of suspension, and con- 
sequently the time of oscillation, will be altered too. Hence it 
is advisable to place the knife-edge as exactly as possible always 
in the same position on the agate plane, both as to front and back, 
and also as to right and left. It will generally be found that 
turning the pendulum half round on the same knife-edge will alter 
its time of vibration sensibly, so that the face in front must always be 

i . ‘But even when these precautions are taken, anomalies 
are still found, which we can only attribute to the following cause :— 
In most of the pendulums hitherto made the steel knife-edge has 
been fixed upon a bar of different metal (brass and copper) with 
stout brass knees, and the two screws which fix the steel knife-edge to 
the brass knees are at some distance from each other. Now if, from 
the difference of expansion between the brass knees and the knife-edge, 
the latter should be curved, not upwards or downwards, but in a 
horizontal plane, the consequent alteration of time in the oscillation 
may be very considerable, The steel edge therefore should either be 
controlled by being ground on a narrow slip let into a brass wedge, or 
the attaching knees should also be of steel. The uncertainty which 
appears due to some such cause as that above described may amount 
to one, two, or even more seconds a day in the invariable pendulum, 
either of Kater’s or Baily’s construction. It is evident that in 
measuring the actual length of the pendulum this error may be further 
increased, for the problem assumes the perfect parallelism and truth of 
a pair of knife-edges. For an account of knife-edge bar pendulums, 
see Kater’s Convertible Pendulum, with Young’s Appendix, ‘ Phil. 
Trans.” 1818, p. 33; Kater’s Znvariable Pendulum, ‘ Phil. Trans.,’ 
1819, p. 337; Sabine’s Experiments to determine the Figure of 
the Earth, London, 1825; Sabine’s Comparison of the Length of 
Pendulum at London and Greenwich, ‘ Phil. Trans.,’ 1829, p. 83; 
Sabine, On the Reduction to a Vacuum, ‘ Phil. Trans.,’ 1829, p. 207; 
Baily, On the Reduction to a Vacuum, ‘ Phil. Trans.,’ 1832, p. 399; 
Foster’s Pendulum Experiments, edited by Mr. Baily, ‘Mem. Ast. 
Soc.,’ vol. vii. (at page 96 is given a table of the results of the most 
accurate modern pendulum experiments). See also WEIGHTS AND 
MEASURES. 

The last important measurement of the length of the pendulum, 
which is undoubtedly the most satisfactory, is due to Bessel, and is 
described by him in his ‘ Untersuchungen iiber die Liinge des einfachen 
Secundenpendels,’ Berlin, 1828, which forms part of the ‘ Transactions 
of the Academy of Berlin.’ The principle of his measure is the same 
as Hatton’s. Bessel procured from Paris a verified copy of the toise of 
Peru; this he placed upright, and suspended his ball and wire first 
from the top and then from the bottom of the toise, the ball being in 
both cases at the same point below: the time of oscillation in each 
position was compared with a clock in front. From the difference of 
the times of oscillation of these two pendulums, and the difference in 
their length, which is a toise, the length of the seconds pendulum was 
computed in parts of the toise. Bessel suspended his pendulum by 
pene a flat and very slender spring over a small cylinder, the spring 

ing continued downwards to the ball in a fine wire. We must refer 
to the original memoir for a description of the different elaborate con- 
trivances which were introduced by Bessel and Repsold for securing 
accuracy in every part of the process. All conceivable causes of error 
are considered, and the effects have been computed and allowed for. 
The final result is that the length of the seconds pendulum at the 
sea-level in the latitude of Kénigsberg, 54° 43! N., is 440°8179 lines of 
the toise of Peru ; this we consider to be a measurement of the actual 
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iength of the pendulum, and perhaps the only one, which is deserving 
of full confidence. 

We have already pointed out the manner in which experiments 
with the pendulum are used = doraeean Sere re the earth, and 
stated that for this the simple bar with a knife-edge at the 

int of minimum oscillation seems the most fit. If the present 
Coat ions can be overcome, which we see no reason to despair of, 
there is another research, that of the mean density of the earth, for 
which such an instrument is peculiarly adapted. density which 
has been emerge mag depends on the attraction of Sche- 
hallien upon a plumb-line, observed by Maskelyne, and upon the 
balls measured by a torsion balance, according to 
Cavendish, and more recently by Reich. Now in the Schehallien 

vee Be caused by the mountain was only 
11’-2, which, under the circumstances, might very easily be 2” or 
The Cavendish bens etc en pes 
repeated in this country Mr. Baily, who from u of 2000 

the result 5°67 as the pe of our globe. 
Still however it was desirable to adopt other modes of experiment, 
which we now proceed to point out. . 

If an invariable um can be made which is only affected by 
known causes of which the effects can be calculated, the simplicity and 
perfection of the observation by coincidences, and the unlimited time 
for which it can be carried on, will supply a much broader and more 
secure base for the solution of this im t problem, and one more 
readily and universally applicable. o attempts were made by 
i by themselves, in 1826, and afterwards, 
in 1828, with the assistance of three Cambridge friends, to deduce the 
mean density of the earth from observing the oscillations of detached 

ums at the top and bottom of Dolcoath Mine, one of the deepest 

Cornwall. As the first ao was less carefully planned, we 
shall confine our account to the second, which was altogether the best 
arranged pendulum ay Oey which had come to our knowledge up 
to that time, and onl: ied from a cause then first discovered, namely, 
that invariable pendulums of Kater’s construction are very 
and inaccurate instruments. We will call the two pendulums 1 and 2. 
These were placed on their stands opposite each other, and put into 
motion at the same are (a board being interposed to prevent their 
reciprocal action through pulses of the air), and the times of coinci- 
dence observed. A few series were thus made, in which the errors of 
observation scarcely amounted to a hundredth of a second per day.* 
Pendulum 1 was then sent to the bottom of the mine, and and set up 
with its clock and proper accompaniments. Pendulum 2 was 
established with its clock in a hut at the surface, We will call the 
observers A, B, 0, D, B. A set off at six in the morning, commenced a 
series with pendulum 2, and compared eight pocket chronometers with 
the clock by coincident beats through a sidereal half-seconds chrono- 
meter.t e then descended the mine and commenced a series, 

his chronometers below exactly as he had done above, and 
then sent them back to the upper station. By this time £ had arrived 
at the upper station to finish the series which a had and to 
compare the chronometers on their return. In this way the clocks 
were compared, without a possible error of 2th of a second. After 
finishing his first series and commencinga second, a returned to day (in 
the miner’s language, to grass +), This series was completed by 8, w: 
set off at 2 p.m., made a third shorter series, and commenced a fourth, 
Sexes prizes? was taken by c or D, one of whom descended at 10 p.m., 

i B’s series, and commenced a fresh one; on his return to day he 
finished the upper series which £ commenced before going to bed, and 
started another, which was finished by A before his next descent, In 
this way observations were continued from Monday morning, July 11, 
to Saturday afternoon (127 hours). On comparing the ts of each 
day, it was found that the three first days extremely well, 
showing an acceleration of about 2* per day in the lower pendulum; 
but the two next days, this acceleration was about double. The only 
mode of accounting for this une and very unwelcome result 
was, that the knife-edges and agate planes were im and that the 
time of oscillation depended on the position of the pendulum on its 
plane. This had never been suspected before; for confidence in the 
accuracy of the pendulum was at that time almost an article of faith 
among experimentali To ascertain this, a second series of com- 

i was made between pendulum 1 and 2, taking care to place the 

exactly in the same position on their planes, and that the 
faces were turned the same way. These comparisons were necessarily 


* In aseries of six hours, the first and last coincidences could be so observed 


t The comparison of a single chronometer was scarcely ever in error th 
of a second, gencrally within }oth. The } ds sidereal ch eter was com. 
pared first and last with the pendulum clock, going nearly solar time, and in 

ener 


the interval three or five coincid of each pocket eter (which beat 
0*"4 solar time) were observed with the sidereal chronometer, R 

7 A miner divides the visible world into two parts, underground and at 
grass. 
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In 1854 Mr, ane 
circumstances on the banks of beri pcnet andesite we 
Harton colliery, one of the deepest coal-pits in this co (1260 feet 
moneda surface), Racine oh se ba | - — to 
m comparisons between t wer pendulums, ; 
were found to differ in rate 2 presario day, from which it followed 
that the gravity for that d was increased by the part, 
density of the earth as deduced from this result is six and 
seven times that of water, but Mr. Airy imagines that he has not taken 
full account of the hollow of the Tyne, of the basin named Jarrow- 
slake, of the scoop indicated by the sea, and of the real and observed 
—_ gravity of the rocks which cover the mines of Harton. 

er details on this subject will be found under Earru, Mean 

Density or THE. [See also Gyroscopr.] 

lesa Under eet are given a few 
examples e apparent penetration of one bod another ; 
i of this kind are more aj ea ek thas aot 


The grounds upon which pensions are granted by the state differ 
senetbeg 40 We paters of the Laderiper In a monarchy the ser- 
vices rendered to the sovereign by those who surround his person will 


Chief-Justice Treby, in answer to the objection that such power might 
lead to the destruction of the revenue, said, “This might be some 

: he making of an act of iament to restrain the 
king’s power of alienation; but since here the parliament has thought 
fit to give the king such a power, we ought to acquiesce and submit to 
it.” (‘State Trials,’ vol. xiv., p. 30.) By the 1 Anne, c. 7, the right of 
burdening the revenue of the crown with improvident grants, to the 
injury of the successors of the throne, was materially abridged. This 
statute, after reciting that “ the necessary expenses of supporting the 
crown, or the greatest part of them, were formerly defrayed 1 a land 
revenue, which had from time to time been impaired and diminished 
by the grants of former and queens of this realm,” enacts that 
no grant of manors, lands, &c., shall be made by the crown from and 


* A considerable difference was found in the temperature of the upper and 
lower part of the hut during the first upper ground experiment, from the heat 
of the lamp for illuminating the disc, which was kept continually burning, 
Before the second experiment, a side lobby was boarded off, in which the 
observer placed the illuminating lamp a minute or two before the coincidence 
took place. The lamp-light was thrown by a reflector on the dise through a 
hole in the boarding; and when the coincidence had been obseryed, the lamp 
was withdrawn and the hole stopped with flannel, The clock-face was illumi- 
nated for a short time before coincidence by a lamp with a powerfal reflector 
through a hole in the front partition, which was also withdrawn and the hole 
stopped when the observer had caught the number of the beat. With these 


precautions, the temperature was perfectly steady, and sensibly the same at all 
altitudes and throughout the twenty-four dhe 
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after the 25th of March, 1702, beyond the term of thirty-one years or 
for three lives, reserving a reasonable rent. As this clause applied 
- only to the land yevenue, it was enacted by another clause that no 
ion of other branches of revenue, as the excise, post-office, &e., 


accumulated, parliament voted considerable sums (Sir Henry Parnell, 
in his work on ‘ Financial Reform,’ says “ some millions”) for their dis- 
omg In February, 1780, during the administration of Lord North, 
Mr. Burke introduced his bill for the better security of the independ- 
ence of parliament and the economical reformation of the civil and 
other establishments. In this bill it was recited that the pension lists 
were excessive, and that a custom prevailed of granting pensions on a 
private list during his majesty’s pleasure, under colour that in some 
cases it may not be expedient to divulge the names of persons on the 
said lists, by means of which much secret and dangerous corruption 
may be hereafter practised. Mr. Burke proposed to reduce the English 
pension list to a maximum of 60,0007, but the bill, as passed, fixed it 
at 95,0007. This act (22 Geo. III., c, 82) asserted the principle that 
distress or desert ought to be considered as ing the future grants 
of such pensions, and that parliament had a full right to be informed 
in respect to this exercise of the ive, in order to ensure and 
the responsibility of the ministers of the crown. Mr. Burke's 
ER paces oe > WAR be Soup M4 the She volume of his 
* Works,’ ed. 1815. 

Up to this time the Civil List pensions of Ireland, the pensions 
charged on the hereditary revenues of Scotland, and the pensions 
charged on the 44 per cent. duties, had {not been regulated by 

it. 


In Ireland the hereditary revenue of the crown was used as a means 
of extensive political corruption, the English act of 1 Anne, already 
cited, not being applicable to Ireland. In a speech of Mr. Hutchinson, 
secretary of state, made in the Irish House of Commons, in June, 
1793, he stated that the gross annual hereditary revenue of Ireland 
amounted to 764,627/., reduced by various charges to 275,102/. only; 
that the disposition of this revenue was in the hands of the king; 
that “his letters and seals were the only authority for using it, 
and the only voucher allowed by the Commissioners of Accounts 
and by the House of Commons ;” and that there was no Board of 
Treasury executing their functions under the authority of parlia- 
ment. The Irish parliament, in 1757, had come to a unanimous 
resolution, “ That aed weg Sook so ney < the public revenue in 
pensions is an inmprovident disposition of the revenue, an injury to 
the crown, and detrimental to the people.” The Irish pensions then 
amounted to 40,000/,: in two years after the above resolution was 
passed, an addition of 26,000/. was made to them; and in 1778 they 
were nearly double the amount at which they stood in 1757. In 1787 
leave was refused to bring in a bill to limit the amount of pensions, 
and to disable persons holding pensions for a term of years, or during 
pleasure, from sitting and voting in parliament. Mr. Forbes, who 
moved this bill, stated that “it was a practice among certain members 
of the House to whom pensions had been granted, to them into 
the market and expose them for sale.” In 1790 Mr. Forbes again 
moved resolutions, stating “that the Pension List amounted to 
101,000/., exclusive of military pensions ; that the increase of pensions, 
civil and military, since February, 1784, had been 29,000/.; and that 
many of these pensions had been granted to members of parliament 
during the pleasure of the crown.” These resolutions were not adopted. 
In 1793, when the whole policy of the Irish government was changed, 

other beneficial measures introduced and recommended on the 
authority of the lord-lieutenant was a bill to limit the amount of pen- 
sions and to increase the responsibility of the Treasury, which was 
passed into a law. By this act (33 Geo. IIL, c. 34, Irish statutes) the 
ions on the Civil List in Ireland were limited to 80,000/., allow- 

a sum of 1200/. only to be granted until such reduction was 
Grants held during the pleasure of the crown, and converted 

into grants for life to the same parties and to the same amount, 
were exempted from the limitations of the act. This act carried 
into effect a surrender of the i revenues for the life of the 


pon d= the principle of appropriating money by parliamentary 
These restraint 


] 


au é ts on the crown were not however equal 
in effici to those contained in the English statute of Anne. At 
the time of the act of 33 Geo. III. being passed, the Irish pensions 


amount was not reduced to 80,000/. 
1, the Irish Pension List was fur- 


crown for life or for lives, in possession or in reversion, without 

restriction in amount or in the duration of the grant, other than the 

amount of the revenues and the claims and burdens;already upon 

them. By the 50 Geo. IIL., c, 3, the principle of parliamentary inter- 
ARTS AND SCL. DIV, VOL. Vi. . 


ference was established in reference to the hereditary revenues of 
Scotland, the amount of the pensions was reduced to 25,000/., and no 

more than 800/. was to be granted in any one year until such reduc- 

tion was effected. At this period the Civil List pensions of Scotland 

amounted to 39,3791. By the 1 Geo. IV., c. 1, the hereditary 
seen of Scotland were placed to the account of the consolidated 
‘an : 

Certain duties, called the 44 per cent. duties, were not withdrawn 
from the private control of the crown until 1830, when they were sur- 

rendered by William IV. for his life,the pensions then chargeable 
upon them continuing payable. On the acession of William IV.. 
there was nothing therefore to prevent the Pension Lists of 

England, Ireland, and Scotland being consolidated; and this was 
effected by 1 Will. IV., c. 25, which also made provision for their 
reduction, on the expiration of existing interests, from an amount of 
145,7501. net, to a future maximum sum of 75,0007. The Pension 
List for England was at this period 74,2007. net; Scotland 23,6501. ; 
Treland, 47,9001, 

In 1830 the ministry of the Duke of Wellington was overthrown on 
the question of referring the Civil List (which comprises the Pension 
List) to a select committee, Sir Henry Parnell’s motion to that effect 
being carried by 233 against 204. 

In February, 1834, in order to define with greater precision the class 
of persons to whom the grant of pensions ought to be confined, Lord 
Althorp, chancellor of the exchequer (afterwards Earl Spencer), moved 
resolutions to the following effect, which were agreed to by the House of 
Commons :— That it is the bounden duty of the responsible advisers 
of the crown to recommend to his majesty for grants of pensions on 
the Civil List such persons only as have just claims on the royal bene- 
ficence, or who, by their personal services to the crown, by the per- 
formance of duties to the public, or by their useful discoveries in 
science,and attainments in literature and the arts, have merited the 
gracious consideration of their sovereign and the gratitude of their 
country.” 

On the accession of Queen Victoria, in 1837, the subject of pensions 
was again considered; and a select committee of the House of Com- 
mons, appointed to inquire into the Civil List, reeommended,—* That 
in place of granting a sum of 75,000/. for Civil List pensions, her - 
Majesty should be empowered to grant in every year new pensions on 
the Civil List to the amount of 1200/., these pensions to be granted in 
strict conformity with the resolutions of the House of Commons, of 
February, 1834.” These views were adopted by the House, and 
embodied in the 1 Vic., c. 2, the words of the resolution being intro- 
duced into the Act. Since the accession of Queen Victoria, still greater 
force has been given to the spirit of the Act, in consequence of the 
ees of is ne committee < the te of Commons, 

inted in December, 1837, to inquire how far the sions charged 
gem Civil List, as settled on the accession of William 1 IV., ought to 
be continued, “ having due regard to the just claims of the parties and 
to economy in the public expenditure.” This committee after a 
searching and protracted inquiry into the merits of each case on the 
Pension List, recommended the immediate suspension of several pen- 
sions, to be ted on the responsibility of the government, should 
the circumstances of the parties render it necessary ; others they con- 
sidered should determine at an earlier period than specified in the 
original grant ; and for several pensions, they considered it unadvisable 
to make any future provision. In their report, dated July, 1838, the 
committee recommended that in the case of all future Civil List pen- 
sions, the reasons and motives of the grant should be set forth in the 
warrant of appointment; that in pensions granted for services to 
others than the individual by whom the services were rendered, care 
should be taken, if these pensions are granted for younger lives, that 
is, to the sons or daughters of the individual entitled to the pension, 
that no undue increase of charge should be made; and that such 
grants should be avoided, except under very peculiar circumstances : 
they recommended also that pensions for the relief of distress should 
be granted only on the condition of their ceasing when the circum- 
stances of the ies no longer require their continuance; that all 
pensions should be held liable to deduction or suspension in the event 
of the parties being appointed to office in the public service; that 
under no circumstances should the mere combination of poverty with 
the hereditary rank of the peerage be considered as a justification of 
a grant of pension. The committee also recommended that, in 
order to avoid any possible doubt or misconception hereafter, enact- 
ments should be made with respect to the Irish and Scotch revenue 
analogous to those contained in the English statute of 1 Anne. 

Besides the pensions on the Civil List, the regulation of which at 
different periods has been referred to above, there are vast sums 
annually appropriated by parliament to the payment of pensions of 
another description. Thus in 1860-1 the sum of 1,063,371/. was voted 
on account of the out-pensioners of Chelsea Hospital, 58,469 in number ; 
232,764/. to the out-pensioners of Greenwich ; 135,785/. to 2478 widows 
of officers of land-forces ; and to officers in each of the civil depart- 
ments of the government large sums are annually paid in pensions 
and superannuation allowances. The half-pay to retired officers of the 
navy and army may also be considered in the light of a pension. The 
Civil List pensions in the year ending June 20, 1860, amounted to 
1500, divided among twenty-two recipients. 4 
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387 PENSIONARY, GRAND. PEPPERMINT, ESSENTIAL OIL OF. 983 
PENSIONARY, GRAND, was the name given to the first ‘ht expect from one exposed to frequent interruptions in his work, 
istrate of the state or republic of Hellant ehied Ses ec menber of mi who recorded each event as it occurred, which answers to the 


the confederation of the Seven United Provinces of the Netherlands. 
The Pensio was the president of the council of states or legislature 
of Holland, and he was at the same time the first minister of the republic, 
and transacted business with foreign powers, like the Avoyer of Bern 
and other Swiss cantons. He was elected for five years, but was gene- 
rally confirmed indefinitely, and often for life. He was also, in virtue 
of his office, the perpetual 7 of the state of Holland to the 
assembly of the states-general of the United Provinces, of which he 
was a most influential member, in consequence of the superior import- 
ance of the province of Holland. His name was derived from the 
pension which was attached to his office. He was also styled advocate- 
general to the states of Holland. The individual chosen for this high 
office was a person well versed in the science of the law, and he is 
styled by Grotius “ Adsessor Jurisperitus.” The various towns of 
Holland and Zealand had also each their pensionary, or chief municipal 


ee 

ENSTOCK, a kind of small sluice or floodgate, employed to retain 
or let go at pleasure the water of a mill or other pond. A cut ofa 
simple form of penstock sluice is given under Inrication. [Stvice.] 

PENTACHLORXYLON (C,,H,C1,0,), One of the sboelaaaed pro- 
ducts of the decomposition of creasote. 

PENTACHORD, an ancient Greek musical instrument, which had, 
as the word implies, five strings, The term also signified a scale of 
five sounds. 

PENTATEUCH (Mevrdrevxos, from révre, “five,” and retxos, “a 
volume”) is the Greek name of the first five books of the Old Testa- 


ment, which are’called in Hebrew M1M, “the law.” ‘The Hebrew by 


copies of the Pentateuch form one volume ; the division of it into five 
books is first mentioned by Josephus, and seems to have been made 
either by the Septuagint translators, or before their time, and after 
the return of the Jews from Babylon. 

The five books of the Pentateuch have been treated of under 
Gexests, Exopvus, Leviticus, Numbers, and DEvTERONOMY. 

With regard to the Pentateuch in general, it has never been doubted, 
till at a recent period, that Moses was its author, The following are 
the chief arguments for its genuineness :—1. It is repeatedly asserted 
in the book itself that Moses was the author, and that he wrote it at 
the command of God. This assertion is made with regard to the 
whole book (Deut. i. 5; xxxi. 9-13, 22, 24-26), and to separate parts of 
it (Exod. xvii. 14; xxiv. 4,7; xxxiv. 27; Numb. xxxiii. 1, 2), And 
in the recapitulation of the law which Moses makes in the book of 
Deuteronomy, he ent]. of “the law,” “ this law,” “ the 
book of the (or this) law,” “the book of religion ;” by which expres- 
sions we cannot fairly understand anything except either the whole 
Pentateuch, or that of it which was ly composed. (Deut. i. 
5; iv. 44-45; xvii. 18, 19; xxviii. 58-61; xxix. 19, 20, 27, 29; xxx. 10.) 
2. In all ages of the Jewish history, from the time of Joshua down- 
wards, the Pentateuch was received as the divinely inspired compo- 
sition of Moses. Thus we read re} in the Old Testament of 
“the law,” “ the law of Moses,” “ the law of Jehovah,” “the law which 
God gave by Moses,” “ the book of the law.” (Josh. i. 7,8; xxiii. 6; 
xxiv. 26; 1 Kings ii. 3; Psalms i.1; and many other , Which 
are collected in Rosenmiiller’s ‘ Scholia,’ and Jahn’s ‘ Introduction.’) 
Besides these direct testimonies, the existence and authority of the 
Pentateuch among the Israelites are proved by the fact that the insti- 
tutions which it contains were always observed as the laws of their 
nation, and that the sentiments of the Psalmists, the maxims of the 
Book of Proverbs, and the reproofs and exhortations of the prophets, 
are all exactly in ent with the spirit of those institutions. 
8. The internal evidence is strongly in favour of Moses being the 
author. The language of the book of Deuteronomy is that of an aged 
man addressing the people whom he had governed for forty years, 
appealing to their past experience, and speaking with all the earnest- 
ness of aman on the verge of death. these characteristics are of 
any weight to show that the speaker and the writer of this book were 
the same, then we are supplied with an t for the genuineness 
of the whole Pentateuch ; for the book of Deuteronomy supposes the 
previous composition of Exodus, Leviticus, and Numbers, as these do 
Pee of py or an pos tg contained BA) Pentateuch on 
subjects of history and geography (especially erence to Egypt 
and Arabia), on natural history, diseases, the arts, and military science, 
agrees with all the notions we can form of the state of things at that 
remote period, and with what we should expect from a man who, like 
Moses, been liberally educated at the Egyptian court, and had 
been engaged for forty years in leading a whole nation through the 
wilderness. The language of the Pentateuch is the most ancient 
known form of Hebrew. The style of the songs which are contained 
in it possesses that plain sublimity which generally characterises the 
first stage of a nation’s poetry. The style of the narrative is better 
than that of any other Hebrew work, as we might expect from 
a ly educated man like Moses; and it is not more varied than 
can accounted for by the different subjects treated of, and the 
intervals at which the different parts were written. The arrangement 
of the matter is not that which would be adopted by a person digesting 

nto one book previously existing tales and laws ; That th be sucks an oe 


position of Moses. The selection of the materials appears to have been 
made on the principle of recording those things which were connected 
with the | tion which was the chief work of Moses; while of the 
laws themselves, some are re} more than once, and others altered 


in the course of the work; all ting that the legislator and historian 
were the same : 
It is true that there are in the Pentateuch which could not 


have been written by Moses. But there is no difficulty in explaining 
these as interpolations, inserted sc A with a view to 
make The author's meaning clearer. The following passages have been 
reg in this class; but some of them may be explained otherwise :— 

eut, i, 1-4; iv, 44-49; Exod. vi. 18-29; vii. 7; xi. 1-3; Deut. ii, 
iareea te iii, 9, 11, 18-14; x. 6-9; Numb, xxxii. 41; Deut. iii. 14; 

umb. : 


. To these may be eded Ws tee er 
nomy, which, as it contains an account of the and burial of © 


Moses, was not written by himself. In some parts, however, of his 
narratives, Moses to have made use of vege f existing 
documents, eopeey st the beginning of the book of Genesis. 


text. 
r to those of 
latter, 


but Dr. Kennicott has shown reasons for 
to the Hebrew in this case, (‘ Diss.’ ii., feet weed 
The authenticity of the Pentateuch is substantiated by passages 


quoting them. Thus we have all the evidence of their authen 
t the nature of the case admits. 

An account of the institutions recorded in the Pentateuch has been 
given under Mosss, in Bro. Dry. 

(Rosenmiiller, Scholia in Vet. Test., vol. i., Proleg. in Pent., and 
others quoted by him; Jahn, Introd, in Lib. Sac. Vet. Foed. ; H 
stenberg, Die Authentie des Pentateuchs, 1836; Graves’s Lectures on 
Pentateuch ; Bp. Marsh's Authenticity of the Five Books of Moses vindi- 
cated ; Horne’s Introduction, vol. i.; and Blunt, Veracity of the Five 
Books of Moses.) 

PENTATHIONIC ACID, [Sutrnvr.] ? 

PENTECOST, one of the three Jewish feasts, so called because 
the day on which it began was fiftieth (# xevrnxoorh) from the 
second day of the Passover. It was also called the Feast of Weeks, from 
its at the end of a series of seven weeks, reckoning from the Pass- 
over, and also the Feast of the Harvest, It was a feast of thanksgiving 
for the harvest, at the end of which it fell, and among the sacrifices 
appointed for it were some of the first-fruits of the est, This 
festival lasted eight days. The laws relating to it are contained in 
Exod., xxiii, 16; xxxiv, 22; Levit., xxiii, 15-21; Numb., xxviii. 
26-31; Deut., xvi. 9-12. 

PENUMBRA (incomplete shade), that portion of space which, in the 
eclipse of a heavenly body, is partly, but not entirely, deprived of its 
light. In a solar eclipse, as long as any part of the sun is visible, the 
parties observing are in the penumbra, and not in the wmbra, or com- 
plete shadow. 

PEPPER-CORN RENT. 


[Revr. 

PEPPERMINT, ESSENTIAL OIL OF. Obtained by submitting 
the fresh herb [M&wrna piperita, in Nat. Hist. Dry.] to distillation 
with water, in the manner already described. [EssentiaL Oms,] It 


is colourless when first prepared, but gradually ages a yellow tint ; 
a peculiar odour 


has a ic, pungent, aromatic taste, ’ 
resembling that of the plant. Several varieties of it exist in commerce, 
C Oil of adnan of a camph and a liquid 
of peppermint consists of a camphor, or a 
on, or elmopten, The latter has not been examined. 
ish oil contains but little stearo : oil yields a con- 


pten ; American 
siderable quantity; while the Chinese variety is wholly stearopten, 


* 


PER, 
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P. int camphor (C. 0,), as the stearopten is called, forms 
aclu prismatic , is fusible at 87° Fabr., and may be volati- 
lised without undergoing decomposition. Its boiling point is 406-4; 
vapour density, 5°82, It is only slightly soluble in water, but readily 
so in wood spirit, alcohol, ether, and bisulphide of carbon, and tolerably 
so in oil of turpentine. Phosphoric acid converts it into MENTHENE. 

Oil of peppermint is much adulterated with turpentine. The latter 
can generally be detected by the nose; while the pure oil is distinguished 
from the other mint oils by the deep red-brown colour which is imparted 
to it by chromate of potash. 

PER, A prefix used in chemistry. [Cuemtcar NomencLaTuRE,] 

PERAMBULATION, A perambulation is a walking through or 
over ground for the purpose of settling boundaries, A perambulation 
of a parish for this purpose is made by the minister, churchwardens, 
and parishioners in Ascension-week, at periods varying from one to 
three years, Usage will justify the parishioners in following the 
boundary over any man’s land, Manors and lordships also are or may 
be perambulated : and there is a writ De Perambulatione facienda, 
which ought to be sued with the assent of both parties when they are 
in doubt about the bounds of their lordships or manors. The writ is 
addressed to the sheriff, who is to execute it and make his return to 
the justices at Westminster on a certain day; or to the justices of 
assize, under his seal, and the seals of those who make the perambu- 
- lation with him, The king may direct the writ to other persons to 
make the perambulation, as well as to the sheriff. This perambulation 
made by assent binds the parties and their heirs. But unless both 
parties who assent to the perambulation are tenants in fee-simple, it 
seems that the perambulation shall not bind him who is in reversion. « 

Questions of boundaries are now generally determined, however, by 
actions of trespass or ejectment. 

Tt was an old Roman practice at the time of the Terminalia, in the 
month of February, to perambulate the boundaries of a district or 
community, The original boundaries of the territory of Rome, which 
extended six miles from the city, were perambulated at the Terminalia ; 
the boundaries between private properties were also perambulated at 
the Terminalia, and the usual religious offerings were made. This 
ancient and simple mode of preserving boundaries probably fell into 
disuse as the land-surveyors became more skilful, and the records of 
boundaries were better kept, It is stated that the practice fell into 
disuse with the establishment of Christianity, But this is not pro- 
bable. The religious ceremonies might be changed or dropped : but 
the fact of perambulations being still kept up in this country in the 
ease of parishes, leads to the conjecture that the practice extended 
from Rome to other countries which the Romans occupied, and 
was retained in some form among the Christianised people in the 

PERAMBULATOR, an instrument in general use for measuring 
distances on roads, for settling disputes concerning the charges of the 
drivers of hack-carriages, and for other purposes. It consists princi- 
pally of a wheel upon which it runs, and an index which shows the 
number of turns of such wheel reduced into miles, furlongs, poles, and 


yards. 

The or stock is made of wood, and is about 3 feet long. At 
one end is a handle for the person who uses it, and the other is fur- 
nished with sockets in which the axle of the wheel turns; this end of 
the stock has the centre part removed, by which are left two arms 
between which the wheel works. Upon the stock and just in front of 
the handle is the dial-plate, with its two hands by which the distance 
is registered. The wheel is 8 feet 3 inches, or 4 pole, in circumference, 
Upon one end of the axis of this wheel is a small pinion, which works 
into a similar pinion at the end of a rod which passes up the stock or 
carriage to the works beneath the dial-plate, Motion is communicated 
by means of this rod to a worm or micrometer-screw, which turns 
once round for each revolution of the carriage-wheel of the perambu- 
lator. This worm works into a wheel of 80 teeth, which is moved 
forward one tooth for évery 4 pole, and carries a hand or index, which 
takes one revolution for 40 poles or one furlong. On the axis of this 
wheel is a pinion of 8 teeth, which works into a wheel of 40 teeth, and 
on the axis of this second wheel is a pinion of 10 teeth, which moves 
a wheel of 160 teeth. This last wheel carries another hand, which 
makes one revolution for 80 of the former. These hands are arranged 
in the same manner as the hour and minute hand of a watch, so that 
the three circles on the dial-plate are all concentric. The first of these 
circles is divided into 220, and the second into 40, the number of yards 
and poles contained in a furlong; the figures on these circles are read 
off by the first-mentioned index, that which is attached to the wheel 
of 80 teeth. The third circle is divided into 80, the number of fur- 
longs in 10 miles, and to this circle belongs the index attached to the 
wheel of 160 teeth. The distance is ascertained by reading off the 
fi in the reverse order in which the circles are given above: 
divide the number on the first circle by 8, and you will have the dis- 
tance required in miles, furlongs, poles, and yards. 

The instrument is furnished with a stop or strap, so that after the 
distance is measured, the perambulator may be conveyed without the 
index being altered. 

Unlike the pedometer, it requires no regulating, and the only risk of 
its giving the distance incorrectly, if well constructed, is in passing 
over rugged and uneven roads, which will of course cause the index 


to show more than the true distance, In general, however, for short 
distances, this error is very trifling, 

When about to commence a measurement, the wheel should be 
turned round until the first-mentioned index points to 220 on the 
circle of yards, Some are provided with a click and racket, by which 
this may be done with much less trouble than by the wheel, 

There are other instruments for the same or similar purposes, bear- 
ing different names, waywiser and odometer ; but the construction of all 


of them is very similar. 5 
Waywiser is the name generally given to that form of the instrument 


which is applied to a carriage, in which, by a slight adaptation to one 
of the wheels of the carriage, the instrument is made to register 
the number of turns of such wheel, in the same manner as the per- 
ambulator. 

PERCEPTION is that power or act of the mind by which it holds 
communication with the external world. It is distinguished from 
conception by the circumstance that its objects are in every instance 
supposed to have an actual existence. We may conceive things that 
have no reality, but we are never said to perceive such things. Per- 
ception differs from consciousness in that it takes cognisance only of 
objects without the mind. We perceive a man, a horse, a tree; when 
we think or feel, we are conscious of our thoughts and emotions. It is 
further supposed in perception that the objects of it are present. We 
can remember former objects of perception, but we do not perceive 
them again until they are once more present. Besides the sense which 
has been explained, the term perception is sometimes analogically 
employed in common speech in reference to truths the evidence of 
which is certain, Thus we may perceive the truth of a mathematical 
proposition. But Mr. Hume is perhaps the only writer of eminence 
who designedly applies the word in a metaphysical disquisition with a 
meaning different from that which has been here assigned to it. By 
him it is applied indiscriminately to all the operations and states of the 
mind; passions being designated perceptions, and the acts of memory 
and imagination converted into so many acts of perception. Such 
latitude of phraseology confounds under one general name things 
essentially distinct, and tends to introduce vagueness and inaccuracy 
into a department of philosophical investigation where definiteness and 
precision are peculiarly indispensable. 

The distinction between things perceived (aia@nrd) and things con- 
ceived (vonr&) was familiar to the Greek philosophers and to their Latin 
expositors, of whom Cicero expresses the former class of things by the 

hrases “ que sunt,” “ que cerni tangive possunt ;” and the latter by 
“que tangi demonstrarive non possunt, cerni tamen animo atque 
intelligi possunt,” and gives examples of each, (‘ Top.’ v.) 

The perceptive faculty is exercised through the instrumentality of 
the senses. We see by means of the eye, and hear by means of the 
ear, and so in reference to the other senses, An individual in whom 
these organs are wanting or defective, will either not perceive at all, or 


“perceive imperfectly. In order to perception it is requisite that an 


impression should be made on the organ of sense, either by the direct 
application of the it or through some medium that communicates 
with the object and the organ. Thus an immediate application is 
necessary with regard to the senses of taste and touch; but only an 
intermediate one with regard to those of sight, hearing, and smell. 
The impression made on the organs of sense affects the nerves, and is 
by them conveyed to the brain, The necessity of this communication 
is ascertained by observation. If the nerve appropriated to any organ 
be cut or tied hard, no perception takes place; and the same result is 
noticed in certain disordered conditions of the brain, even though the 
or of sense and the nerves perform their respective functions, 
When however the conditions that have been specified are complied 
with, perception ensues, 

Various theories have been formed to explain the functions of the 
nerves and brain in connection with perception. It was imagined b 
the ancients that the nervous fibres are tubular, and filled with a 
subtile vapour named animal spirits; that the brain is a gland by 
which this ethereal fluid is secreted ; and that by means of it the 
nerves perform their office. (Reid, ‘ Essay’ ii., ch. iii.) Des Cartes, 
who adopted this hypothesis, has described with great minuteness how 
all mental operations and movements are accomplished through the 
agency referred to. Dr. Briggs, Newton's instructor in anatomy, was 
the first who proposed a new doctrine on this point. He maintained 
that the nerves operate by vibrations, like musical chords, and thus 
conduct impressions to the brain. Newton himself (‘ Opt.,’ qu. 23) 
appears to have been inclined to a notion of this kind, and the sugges- 
tions relating to it thrown out by him as a query were afterwards 
amplified and defended by Hartley. The latter supposed that * external 
objects impressed on the senses occasion, first in the nerves on which 
they are impressed and then in the brain, vibrations of the small and, 
as one may say, infinitesimal medullary particles ;” and that these 
vibrations “ are excited, propagated, and kept up pay by the ether, 
that is, by a very subtile elastic fluid: partly by the uniformity, 
continuity, softness, and active powers of the medullary substance of 
the brain, spinal marrow, and nerves.” ( Observations on Man,’ part i, 
prop. 4,5.) Both Des Cartes and Hartley believed that by the action 
of the nerves in the manner described by them, images of external 
bia ny were formed in the brain. 

+ is scarcely necessary to remark concerning these hypotheses that 
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they are totally destitute of foundation. A sound theory must assign 
real and not imaginary causes for the phenomena which it professes to 
explain ; and such causes must have a manifest competency to the 
effects ascribed to them. But the hypotheses in question entirely 
want both of these essentials. Who can prove the existence of the 
animal spirits of Des Cartes, or the vibrations of Hartley ; or, granti: 
their existence, who can show any correspondence between them an 
the formation of images in the brain! All we can affirm with certainty 
respecting the means of perception is, that, under certain circum- 
posasenge Fy is, when an impression is made on the bodily organs and 
communicated by the nerves to the brain, perception takes place, The 
impressions so communicated are the occasions of the mind perceiving, 
but we can assign no reason why it should do so under these am- 
stances invariably, and not under any other, further than that such is 
the constitution of our nature. 

If the act of perception be examined, it will be found that we obtain 
4 it a certain amount of information respecting the object perceived. 

e discover that it has particular qualities, as for example, that it is 
extended, that it has figure, that it is hard or soft, ro or amooth, 
&c. The notion thus formed may vary in of distinctness in all 
possible degrees. In the light of twilight a body is discerned more 
obscurely than in the full light of noon day; and more obscurely still 
in proportion as the darkness deepens. The notion we get of an object 
Bmp ag is accompanied by an irresistible and immediate con- 

on of its real existence. An object may indeed be perceived so 
indistinctly as to leave us in doubt whether it be real or not, If it be 
very distant, or involved in darkness, this may happen. But when it 
is plainly perceived, there is, along with the perception, a perfect 
conviction of its reality. We can no more doubt of its existence than 
we can of our own. And this conviction is immediate. It is not the 
result of a process of reasoning founded on our perceptions, but inse- 
parably connected with them, and as instantaneous as the assent 
rendered to axiomatic truths. It may be also remarked that the belief 
in the existence of the objects of perception is not more immediate 
and deeply rooted than is the belief that they exist externally to us, 
They do not seem to have their place in the mind itself, but to exist 
independently of it altogether. These statements accord with the 
universal experience of mankind, and may be verified by all who 
choose to bestow the slightest attention on the intimations of con- 
sciousness. ’ 

It would be a tedious as well as a useless task to dwell minutely on 
the numerous theories that have been framed of perception. In certain 
important particulars nearly all of them coincide; while in others, 
equally if not more important, they are for the most part at variance. 

Democritus taught that perception was the result of the impressions 
made on the organs of sense by images (ef$wAa), which constantly 
emanated from bodies, and varied according to the conformation of 
their originals. (Plut. ‘ Plac. Phil.,’ 1. iv., ch. 8, &c.) 

Plato, in the seventh book of his ‘ Republic’ (ad init.) illustrates the 
manner in which we perceive objects, by the figure of a cave, in which 
men lie bound, so that they can turn their eyes only to one part of it, 
where rays from a distant light stream in, and shadows of bodies, 
supposed to pass between them and the light, are beheld, the bodies 
themselves being invisible. He thus conceived that we perceive only 
the shadows of hing» and not things themselves, 

This opinion of Plato was substantially the same with that of his 
scholar Aristotle, and of the Peripatetics generally. Aristotle (‘De 
— L de 3, 3) — that greg senses cannot receive material 
obj emselyes, they receive their images. These images are the 
a ethane of perception to the mind. As impressed upon the senses, 
they are termed sensible species; more spiritualised, they become 
objects of memory and imagination, and are termed phantasms ; still 
further refined, so as to be objects of science, they are named intel- 


ligible : 

The ry of Epicurus was little other than a modification of that 
of Aristotle. He supposed that bodies are continually sending off 
from their surfaces slender films or spectres of such subtlety that they 
o_o by the senses to the brain, (Lucret., lL iv., v. 34, 

2 


Locke employs an illustration of the manner of percepti 
appears to have been borrowed from that of Plato :—“ inks,” he 
says, “the understanding is not much unlike a closet wholly shut from 
light, with only some little light opening left to let in external visible 
resemblances, or ideas of things without, Would the pictures comin, 
into a dark room but stay there, and be so orderly as to be fou 
apes occasion, it would very much resemble the understanding 

a man in reference to all objects of sight and the ideas of them,” 

The similitude of Locke, or rather of Plato, may be applied to all 
the Es hace of perception that have ever been formed, by merely 
substituting ideas, and, in the case of Hume, impressions, for what 
were anciently denominated species and phantasms. All these theories 
agree in maintaining that images are the only immediate objects of 
perception to the mind, Hume, Berkeley, and others indeed hold that 
these are the exclusive objecta; but the common hypothesis admits 
the existence of things of which these are but the representatives, and 
which we aor | fenrs. on may be sufficient to remark oe 
cerning these pions, ey are diametrically opposed to the 
testimony of our own consciousness, Instead of Liguing us that 


square measure (a perch usually meaning a 


images alone are the direct objects of our ption, consciousness 
intimates images at all. Unless its 

are er di ve, it is not things within the mind, but 
external to it, that we ve; not images of objects, but the very 
objects themselves. is is testimony to which we yield instinctive 
credence, It is too cogent and unquestionable to be set aside by 
reasoning of any kind, far less by reasoning based — certain 
feanginet relations subsisting between matter and spirit which we are 
ineapable of apprehending, and the application to mind of laws which 
apply solely to the objects of physical investigation. 

One observation, intentionally deferred, Pee = Wy habit aod 
respecting perception, namely, that it is tly modi i 
by the cultivation and ype Laem of the other powers, Thus the 
perceptions of a man and those of a child, both contemplating a piece 
of complex , the one being aware of its principles and 
arrangements, the other completely ignorant of them, must in some 
respects considerably differ. In like manner the perceptions of a blind 
man, by means of those organs of sense which are unimpaired, are 
distinguished in many particulars from those of the individual who has 
never been without the faculty of vision. Numerous instances of a 
similar kind might easily be specified. A full account age rea 
ceptions, such as those alluded to, is still a desideratum in depart- 
ment of philosophical inquiry. 

PERCH or POLE. is measure, though now mostly used as a 
uare perch, or a square 
of a perch in length and breadth), was originally a measure of y 
arising out of the custom of measuring small portions of land by a staff 
or pole, The word pertica, from which it comes, means a wooden staff. 
But the pole with which land was measured not only differed very 
much in different countries, but in different parts of the same country. 
Ducange and his editors find records of the use, in different parts of 
England and France, of perches of 7}, 10 (the oldest English), 12, 15, 
16, 18, 20, 21, 22, 25, and 27 feet. Here is but another instance (as 
in Mire and Leaous) of the tendency of measures to lengthen. Forty 
perches (quarantena), under the name of aah re. | or furlong, became 
a common measure of length; and a piece of land forty perches long 
and one deep, was called perticata. (Spelman, cited by Ducange.) 
Thus the perch and furlong, though afterwards received into the 
tem of measures which ends with the mile, originally formed no part 
of it whatever. [Mrtx.] 

By an early statute, entitled ‘ Compositio Ulnarum et Perticarum,” 
the perch was fixed at 164 feet, or five yards and a half; and four 
perticate (though that word is not used) were defined as an acre. 

A perch is the quarter of a chain, and a square perch contains 30} 

uare yards. 

PERCHLORIC ACID. [Cutorre. 

PERCHLORINATED QUINONE. . [Qutyonz, 

PERCHLOROXYNAPHTHALIC ACID (C,,HCI,0,). Chloroxy- 
naphthalesic acid. When perchloroxynaphthyl is placed i 
with potash it is instantly transformed into a magnificent carmine- 
coloured body, which is the potash salt of this acid. The acid itself is 
yellow, insoluble in water, but soluble in boiling alcohol. The ammonia 
salt, which is of a bright red, is, like the potash salt, quite insoluble 
in water. This acid may be ed as pentachlorinated alizarine. 

PERCHLORRUBIAN. [Mapper, CoLourtna Marrers of.] 

PERCUSSION, CENTRE OF, the point of a system which moves 
about a fixed axis, at which a force may act in such a manner as to 
produce no pressure on the axis. Its distance from the axis is the 
same as that of the centre of oscillation. [OsciLLatron,] 

PERCUSSION, in medicine, is the method of eliciting sounds by 
striking the surface of the body, for the purpose of determining the 
condition of the organs subjacent to the parts struck. 


This means of diagnosis was first employed by Aven in the 

middle of the last century; it was afterwards Foran aie by 

Corvisart in investigating the diseases of the heart, but its value, like 

that of all the other branches of auscultation, was not fully appreciated 

till Laennec made them the subject of his peculiar study. Since 

Sp time, its value has been considerably enhanced by the labours of M. 
iorry. 

Everybody knows that when a hollow body is struck, there is a 
vibration produced in the air within it, which being communicated 
through the walls to the external air, produces a ringing sound, whose 
tone varies with the size of the hollow body, the material of which it 
is composed, and many other circumstances; but that if the same 
body be filled with a fluid or a nearly solid substance, no other sound 
is produced than that which results from the striking together of two 
solid bodies of the same materials as the wall of the cavity and the 
substance with which it is struck, On these circumstances “eee 
of percussion is based. If any part of the body beneath w there 
is a hollow organ, or one containing air in tubes, be struck, -a 
resonance is produced ; if any part which lies over a solid or a fluid be 
similarly struck, the sound emitted is merely the dull noise of two 
solid and rather soft bodies. 

The modes of employing percussion are various. The simplest and 
most convenient is to place one finger of the left hand flat upon the 
part to be examined, and to strike it lightly, but rather Sonety, with 
the ends of the three first fingers of the right hand set close together 
on the same level. Instruments called pleximeters have been invented 
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by M. Piorry and others: they are composed of small plates of cork, 
india-rubber, light wood, or ivory, which being held by their edges or 
by a handle, are placed on the part to be examined, and struck with 
the fingers, or with a small hammer. Whether the hammer and plexi- 
meter or the fingers are used, care should be taken that the blows are 
always given with the same or an exactly estimated degree of force, and 
that they should fall perpendicularly to the surface of the organ to be 
examined, 

Percussion is chiefly employed in the diagnosis of diseases of the 
lungs, ney and abdominal organs. [PuTuisis; Heart, DIsEasEs 
or, &e. 

The lungs being chiefly composed of tubes and cells filled with air, 
there isa certain degree of resonance when the chest over any part of 
them is struck; but the character of the sound varies somewhat both 
in intensity and in tone, according to the part of the chest examined, 
and the thickness and softness or hardness of its walls: in all parts 
however, when the lungs are healthy, there is resonance. When 
however the lung is covered by fluid, or has the quantity of air in it 
lessened by obstruction of the air-tubes, or by deposits of fluid or solid 
substances in or around the cells, the resonance of the chest directly 
over the part affected is diminished or entirely lost, and in extreme 
cases the only sound obtained by percussion is the dull sound of the 
contact of the fingers with the wall of the chest. When, on the other 
hand, the air-cells are dilated, and the lungs contain a greater pro- 
portion of air than is natural to them, as in emphysema of the lungs, 
the resonance of the chest is in a corresponding degree increased. The 
various degrees between perfect dullness, such as occurs when the lung 
is covered by fluid [HyprorHorax], or rendered solid by inflammation 

Luyos, Diszases oF], or by tubercular deposition [Parutsrs], and the 

ighest di _ resonance in emphysema are coe toe +“ — of 
course appreciable onl a very practised ear and hand. To them 
the evidence thi afford a prone. less valuable than that obtained 
from the use of the stethoscope, with which the practice of percussion 
should, in all diseases of the chest, go hand in hand. 

In the healthy state, the chest, when struck over the region of the 
heart, emits a duller sound than that which proceeds from the rest of 
its walls, In the natural size of the heart this region occupies a space 
of an inch and a half or two inches square, situated just to the left of 
the sternum, at the level of the fourth and sixth ribs. When either 
the heart itself is enlarged, or a quantity of fluid is accumulated in the 

ium, the extent of this less resonant region is increased in a 
so arocapamngn be ; but the changes of sound which it emits depend 
greatly on coincident condition of the lungs, and the extent to 
which their anterior margins overlap the front of the heart. 

percussion on the abdomen one may obtain information, approxi- 
mating to truth, of the size of all the solid organs, by the extent of 
the dullness of sound in their respective regions ; and of the degrees of 
inflation, and even of the nature of the contents of the digestive canal 
and the peritoneal cavity, whether solid, liquid, or aériform; but the 
evidence thus obtained is on the whole less definite in the diseases of 
the abdominal organs than in those of the heart and 

(M. Piorry, De la Percussion mediate, Paris, 1828 ; ett, Intro- 


very numerous. The basis of most of them is obtained by treating 
with alcohol the pomade or oil extracted from flowers. "There are 
also many toilet-waters, such as eau-de-cologne, and the once-famous 
Hungary water, manufactured chiefly with an alcoholic basis, Lavender- 
water was formerly distilled with alcohol from fresh flowers ; but 
* . — made more economically by digesting the essential oil in 

cohol 

The substances mostly used in the manufacture of perfumery are 
of animal origin, such as musk, civet, and ambergris ; flowers, such as 
jasmine, rose, orange-flower, violet, jonquil, narcissus, &c.; herbs, such 
as the leaves and stalks of peppermint, fennel, thyme, marjoram, spike, 
rosemary, verbena, &c.; fruits of the citrine kind, such as orange, 
lemon, and cedrat ; spices, such as cassia, cinnamon, cloves, mace, and 
nutmeg; woods, such as sandal-wood, rosewood, cedar-wood, and 
sassafras ; roots, such as orris-root and the Indian kus-kus; seeds, such 
as aniseed, dill, and carraway; and gums, such as benzoin, styrax, 
myrrh, camphor, and several balms or balsams. Most of the odoriferous 
principles are extracted by distillation; but the aroma of flowers is 
now very often obtained by the agency of fatty bodies. Scented 
pomades and oils are produced either by maceration or by absorption ; 
the former for the less delicate flowers, and the latter for such as 
the jasmine and tuberose, which cannot bear a high degree of heat 
without losing their scent. Mr. Rimmel states that at three towns 
in the South of France there are no less than 100 firms engaged in 


obtaining pomades and essential oils from flowers, consuming annually 
the following quantities and value of flowers :— 
1,760,000 lbs, Orange flowers . ® 7 + £32,000 
550,000 ,, Rose flowers . ° 10,000 
110,000 ,, Jasmin flowers 6,000 
66,000 ,, Violets . . . . 7,000 
66,000 ,, Cassia. 10,000 


33,000 ,, 3,000 


The rose-water, orange-flower-water, scented pomades, and essential 
oils, obtained from these materials have a value of nearly 300,000. 
M. Piver, of Paris, adopts a peculiar mode of obtaining the perfumes 
of plants by bringing a condensed current of air to bear upon the 
scented particles, and forcing them'to combine with a kind of ointment. 
M. Millon, another French perfumer, extracts the aroma of flowers 
by means either of ether or sulphuret of carbon, both of which are 
powerful solvents. 

The extent of this manufacture is much larger than is generally 
su Mr. Rimmel states, from data which he has been able to 
obtain, that there are 40 manufacturing perfumers in London alone, 
employing from 20 to 100 hands each; that our imports of essential 
oils and mery materials reaches 200,000/. annually; that the 
retail value of all the perfumery made in the United Kingdom cannot 
fall far short of 1,000,000/. a year; and that there are 80 manufacturing 
perfumers in Paris, employing 2000 to 3000 hands, Mr. Rimmel 
gives the names, place of production, and form or condition, of about 
seventy substances employed by the manufacturing perfumer. The 
prices affixed to some of these are extraordinary—civet, 1/. per oz. ; 
musk, 1/. 10s, per oz.; ambergris, 2/. per oz.; essential oil of Acacia 


duction to the Study of Clinical Medicine, 1860 ; Weber, On Auscultation 
and Percussion, translated by Cockle, 1854.) 

PEREIRIN. An alkaloid of febrifuge qualities, but of uncertain 
pappenition. found in the bark of the Vallesia inedita. 

P MERY, considered as a branch of manufacture, is chiefly 
chemical in its nature; but its chemistry is of that peculiar kind 
which relates almost wholly to the odour of substances, whether 
animal, vegetable, or mineral,—whether natural or artificial. The 
relations of the substances to light and colour, or to solidity and 
ae: are of quite secondary importance; so long as the invisible 

mA was | particles are given off, and conveyed by the air to the 
organ of smell, all substances may take rank among perfumes—except, 
of course, such as yield an unpleasant odour. It is generally admitted 
that perfumes, if pleasant, exercise a cheering and exhilarati 
influence on the human system, and revive the spirits when fatigu 
or di The connection between the brain and the organ of 
smell is too close to allow the former to be quite uninfluenced by 


anything which affects the latter. 
‘sg ithout touching here u pee or medical relations 


mint, aniseed, almond, musk, amber, fruit flavour. The principal 
branches of. the perfumery trade, connected with these eighteen kinds 
of scents, are the z of scented soaps, the compounding of 
perfumes, and the production of numerous minor articles for the 
toilet. Perfumed soaps are made on the same general principle as 
common soap, but in smaller quantity, with greater care, and with 
the addition of certain odoriferous substances. The removal of the 
excise restrictions has been the cause of much improvement in this 
art, the perfumer being at ha make more varied experiments 
than were before permitted, perfumed liquids and pastes are 


far , 4l. per oz. ; essential oil of jasmine, 6/. per oz.; while attar 
of roses, in its choicest and most concentrated form, runs up to 12/. 
per oz., or threefold the value of pure gold, weight for weight. 

It is worthy of mention, that, although manufacturing perfumers, 
such as Mr. Rimmel in the paper above adverted to, and Mr. Septimus 
Piesse, in a recent volume relating to the subject, dwell chiefly on the 
obtaining of perfumes from flowers, fruits, and other pleasant sub- 
stances ; chemists are well aware of methods by which perfumes can be 
obtained in a very different way, and from substances which do not at 
all accord with the names given to the perfumes, Dr, Lyon Playfair, 
in his lecture on the Results of the Great Exhibition of 1851, said : “A 
peculiarly foetid oil, termed fusel oil, is formed in making brandy and 
whiskey ; this fusel oil, distilled with sulphuric acid and acetate of 
potash, gives the oil of pears. The oil of apples is made from the same 
fusel oil, by distillation from sulphuric acid and bichromate of potash. 
The oil of pine-apples is obtained from a product of the action of 
putrid cheese on sugar ; or by making a soap with butter, and distilling 
it with alcohol and sulphuric acid; and is now largely employed in 
England in making pine-apple ale. Oi/ of grapes and oil of cognac, used 
to impart the flavour of French to British brandy, are little else 
than fusel oil. The artificial oi/ of bitter almonds, now so largely 
employed in perfuming soap, and for flavouring confectionary, is pre- 
pared by the action of nitric acid. Many a fair forehead is damped 
with eau de millefleurs, without knowing that its essential ingredient is 
derived from the drainage of cowhouses.” This lecture elicited some 
objections, on the ground that, although agreeable scents may be 
obtained from offensive substances, it does not follow that they are so 
in practice ; but probably the manufacturer who went to such sources 
would not be likely to own it publicly, 

PERIBOLUS. [Tempte.] 

PERICARDITIS, [Heant, Diseases or THE.] 

PERIGEE, the point of the moon’s orbit in which she is nearest to 
the earth. ne 

PERIHE’LION, the point of the earth’s orbit in which it is nearest 
to the sun. [ApHEtton,] 

PERIMETER, the circuit, or bounding line, of a plane figure; a 
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usuall ied to rectilinear figures only, but without any par- | function of this equation, or the solution of yar = Yr, But when az 
ae ey <4 in patedia, both Omeaiilon con bo overecms aad 4 gneal GEE 

PERIOD, a name given to the recurring part of a CrrcvLatine | given, By Se 6a ve foe any penal function of x, 

Drcrmat. @x,..-.a*-\z; and if By, By, &e., be Ax, Bax, &e., and c, 0, &e., 
PERIODIC ACID. [lopree. "yx, yar, &o., the general solution divides into two cases, in the first of 


PERIODIC FUNCTIONS. Ine general consideration of periodic 
magnitude, that is, of magnitude which varies in such manner as to 
stated cycles of each cycle being a reiteration of the 
ing one, is the subject of Triconomerry. Though that science 
ves its name from the measurement of en pee 
from that of the earth), its resources have been vated and its 
methods until no definition short of the preceding will 
its object or convey an idea of its powers. 
the cited will therefore be explained the mode of measure- 
ment applied to periodic magnitude: the present one is intended for 
nothing more than to point out a peculiarity of some classes of 
algebraic functions which has procured for them the name of periodic 
functions. 4 


The calculus of Fcxcrrons considers only forms, and the operations 
necessary to convert one given form into another, or to 
equations in which some forms of operation are unknown. Periodic 
functions are those which, performed any given number of times on a 
variable, reproduce the simple variable itself. Thus 1—# and ~ z 
are periodic functions of the second order, since 


—(-2) =4, 


“i 


Again, 1; (1 — =) isa 
i AA lar fal A 1: (1 — 2) for « three times in succession, we 
with x also— 

1 zx—1 
1-2 2? 

Periodic functions are remarkable in the calculus of functions for 
the simplicity with which questions connected with them can be 
solved, when com with the difficulty of solution of cases in which 
non-periodic functionsenter. Their principal properties are here briefly 

inted out: for further information, consult Babbage’s ‘ Examples of 

‘unctional Equations’ (appended to Peacock’s ‘ Examples’), or the 
article on the Calculus of Functions contained in the ‘ clopedia 
Metropolitana,’ where further references will be found. 4 

Let x be a function of x; abbreviate ¢(gz) into ¢*x; ¢(¢*x) into 
gz, &c. : then, if 9 be a periodic function of the nth order, p*x = x. 

Let r be one of the nth roots of unity, then rz is the simplest 
ee enh of the nth order; but very simple ones of the form 
1+ bx) : (c — kx) may be obtained by making 
b? ~—. 2 be cos 0 + c* 

2(1 + cos 6) 


where @ means the nth of any multiple of four right For 
instance, if n = Loma Mt ieete O eheke Glee) at 
whence 
2+ Qe 
2c — (b' + o*)x 


is a periodic function of the fourth order. 
I @x be any function of x whatsoever, and © its Invursr 


eae 


#, %. 


@90-'z is also iodic, Thus 1 — x being periodic of 
order, so are | Ge) vl —2, oo (1— sin x), &. &, 
Let Op6-'x be called a derivative of gx; then if px and yx be two 


periodic functions of the nth order, either can in an infinite number of 


ways be made a derivative of the other. Thus one of the ways in which | this 


: w is a derivative of — xis «—*s*, Letl,r,r*,....7°7! be all then 
roots of unity, let rp, be any function of « and y, and let p, be the same 


function of gz and Wy, P, of gz and Yy, &. From the equation 
Poth, +P PL +... + POP) = 0, 

find y in terms of x; say y=Oz. Then will Yy=Ooz, or ¥r=O90— 7; 

dat ls, $2 is © as a derivative of px. 

For example, let gx = — x, Yr = 1 — x, be the ic functions, 
of the second ; thenr= —1. Let rp, = ax + by, then the pre- 
ceding equation becomes : 

ax + by + (—1)(— ar + OT —y) = 0; 


b— 2az 
ory=er= —5, O12 = 


b—2a{— (b — 2be): 2a} 
eer = t 
’ : 2 
The periodic functions, as before observed, are those whose relations 


are most easily obtained. For example, let az, Bx, yz, be given 
functions of z, and ¢z an unknown function, to be by the 


gx = Bx + year, 


ax be not periodic, are two difficulties in the way, each most 
requently insuperable: first, the determination of some one solution 
of this equation; secondly, the determination of the IxvantaBLn 


b — Qhy 


=1l—s” 


on 


periodic function of the third order, since, if we | given 


which tie solution does not depend on the inyariable function, 
The most general case gives 


Bo + 0 By + Oy 0, By +.» + CoO, . » Ca—aBa—1 
1—G 0, Oh... « Cpay 

case the preceding is the most complete and solution: 

a, kd kc be eech Shes the Gemomiar Poa Panes Ferre ) 

the preceding both vanish, the general solution is 


ngx = (n — 1) B + (n — 2) o B, + (n — 8) QO, B, 
hve ee Fy, Cys +s Cong Baa 
+ (LF Oy #0 0, eee + Oy 0, . . . Opa) Yr 


For and extension, see the article cited in the 

% rare. ores errr and 235, 
PERIODS OF REVOLUTION, In the present article we 

describe the names, commencements, lengths, and uses of those 

which it is most requisite the reader should find distinctly 

in a work of reference, premising some explanation of the way in which __ 

comparison of different periods gives new periods. “a 

By a period we mean a definite portion of time, beginning froma _ 

, or era,” which, being repeated again and again, will serve i 
to divide all time subsequent to the epoch (or precedent, if the <_< 
titions be also carried backwards from the epoch) into equal parte, 
the purposes of common reckoning and historical chronology, A . 
is then a finite portion of time used for measurement, just as a or 
mile is used for measurement of length, 7 

Periods may be divided into natural and artificial; the former imme- 
diately suggested by some recurrence of astronomical phenomena; the 
latter arbitrarily chosen, Since, however, time cannot be : 
and handed down as if it were material, it is natural that know- 
ledge of artificial periods should be preserved by ing the 
number of natural periods which they contain; nor is it to be d 
that artificial periods were ever invented in a perfectly Z 
ee chy Ps va indved ever anything more than convenient 

nat : 

» When one period is contained an exact number of times in another, 
each recommencement of the larger one is also a recommencement 
the smaller one ; thus, the day being exactly twenty-four hours, if any 
one begin at the beginning of an hour, all days will do the same. 

if the smaller period be not a measure of the larger, a longer 
period may be imagined, which in this article we shall call a 

of the interval between the two nearest moments at w 

the jer and larger periods begin together, Thus, a week of seven 
days and a month of thirty days give a cycle of seven months or 
weeks, these two periods being equal. If, however, the two 
can be by a larger number of days, the cycle may be made 
smaller; thus, a month of 30 days and a year of 365 days, or a month 
of 6 times five days, and a year of 73 times five days, would give a 
eyele of 6 x 73 sans paling a Aeepatcched acy nah iheee po 

When two natural periods are expressed by complicated fractions of 
days, the method explained in Fractions, Contiven, will serve to 
show nearly how many of one period make up an exact number of the 
other, Thus the tropical, or common year being 365°24224 days, and 
the lunation being 29°53059 days, both approximate, it ap that 
86,524,224 lunar months would be 2,953,059 years nearly. To reduce 
& jae aoe to septic wet pa tacene ey ue, Se of ee 

e num figures oy' ill permit, proceed as in the article 
a aah i 2,953,059 


ion 
86,524,224 


obtained are 12, 2, 1, 2,1, 1, 17, &., at which 
the appearance of so large a quotient as 17, shows 


we stop, 
that the result of the agree oe quotients is extremely near. The 
successive approximations derived from the first six quotients are— 
+ 2 = Ty aS bs on tS 
2 25 87 99 136 235 
Or 235 lunations make 19 years very nearly. 

The period in which all others are expressed is the day, which is no! 
‘. many suppose ; he Sees time of flare bd the earth, pat (Dar} 

© average time between noon and noon, To distinguish it 
other days it is called the mean solar day. 

The year, or the time between two vernal equinoxes, is not a uniform 
period, nor does the average of one long period give ‘the same 
as another. [Yxar.] For chronological purposes, however, it ig 
useless to take account of this variation, and 365:2422414 days, the 


oz2= 


The 


* These terms are used synonymously by most chronologers: but some mean 
by @ra the whole of the time which is measured from the epoch, The ear of the 
reader will perhaps be familiar with both of the phrases, “the 5th century 
of the Christian era,” and “ the 5th century after the Christian wra,”’ 


? 
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year of astronomers in our day, may be considered as more than sufii- 
Py cae fox 5 Vaste tie crea — ont consist, in the 

run, of 36 a o! years is necessary to the 
pms jon of this fraction. Supposing the years from 
A.D. 2001 to a.D. 2400, both inclusive, each fourth year is leap-year, 
beginning with 2004, except only 2100, 2200, and 2300, which gives in 
the 400 years 365 days to each year, and 97 intercalated days; while 
adding 97 days to 400 years, adds on the average 97-400ths or -2425 
of a day, to each year. As itis of considerable importance distinctly 
to an intercalated cycle, that is one in which fractions are 
disregarded until they amount to a unit, when they are corrected, to 
_ use a common phrase, in the lump, we put down the effect of the 
correction which is made in the year noedears J leap-year. In 1836, 
immediately after the last intercalation was le, the sun was in the 
vernal equinox at about 39 minutes after 1 p.t. on the 20th of March, 
and the equinoxes then took place as follows :— 


1836 Sun in equinox at 15 39™ p 4, March 20 


1837 ‘i at 7h 23™ p.y, March 20 
1838 » at 1h 18m 4.4, March 21 
1839 ne at7® 1m 4... March 21 
1840 ¥3 at 0b 41m p41, March 20 


The intercalation of 1840 (but for which the sun would have come 
on the equinox at 41 minutes past noon on the twenty-first) has over- 
correction, bringing equinox nearer to noon than in 1836 

by 58 minutes. Now this over-correction of nearly an hour in four 
years is set nearly right by leaving out the correction three times in 
400 years; a provision the necessity of which may be imagined, 
its exactness cannot be appreciated from the preceding rough 


The , therefore (or the year in the Gregorian refor- 
mation of the , is a portion of a of 400 years of 365 
days, 97 of which have an additional day. [ ] The Julian 
year, in use before reformation, is a portion of 


ae 
of 4 years of 365 days, one of which has an additional day. ith- 
ee nares ct the msamer in. whieh the. intone 
mensurability of year and day is remedied, no progress can be 
made in the understanding of the nature and use of chronological 


An ira means either the commencement of an indefinite reckoning 
In the article Aina will be found the 


ee nae Yona, caeaties; ad dave: Thus the death of 
, according to Clinton, took place in B.c. 323, which is most 
to be right; but if those who made an wra of 
reckoned from the 12th of November B.c, 324, that day is 
wera, whether the event happened then or not. i 
Mundane @ra of Constantinople + Bc, 5508.3, 21 (or 4.1) 


Civil wra of Constantinople , + « BC, 5508.9.1 
Mundane wra of Alexandria. + Bc, 5502.8. 29 


Mundane @ra of Antioch . + « BC, 5492,9.1 
Commencement of Julian period + B.C. 4713.1.1 
Common mundane wra (Abp. Usher) 3.c. 4004 


Mundane @ra of the Jews . eo - 
Civil Jewish wra . « . . 


n.c, 3761 (vernal equinox) 
Bo. 3761.10.1 

B.o, 3101 

+ BC. 2015.10,1 

. . © « BC.736.7.1 


Building of Rome (Varro) . « BO. 753.4.21 
Builling of Rome (Cato) . « »« BO, 752.4,21 
Zéra of Nabonassar (Babylonian) . n.c. 747.2,26 
Metonic cycle . . ® « « Bo. 432.7.15 


Calippic period ° . e « Bc. 830 

Julian reformation . . + « BC. 45 

Death of Alexander . . . + Bo, 324,11.12 
+ B.C, 512.9.1 
ZraofTyre . ° * . + Bc. 125,10,19 
ra of Vicramiditya (Hindy) . . nic. 57 


Cesarean mza of Antioch {Sroem ¢ BAG. 49 


+ Bc, 48 

Spanish mra . . r + Be, 38.1,1 
#xa of Actium . 2) 8 4 & pe $0,51,23 
First leap-year of the Augustan re- 
formation , * . . + AD. 8 
Era of the Ascension (as used in the 
Chronicle of Alexandria) . + ¢ AD, 38 
* incorrectness, but great convenience in this, Astronomers 
sometimes use such a notation as 1859°61, not to denote 1859 years and 

1-100ths of a year, but the moment at which 61-100ths of the 1859th year 


ra of Salivahan (Hindu) . + AD, 77 

£ra of Diocletian, or of Martyrs. . a.v. 284.9.17 
Indiction of Constantinople e AD. 312.9.1 
ra of the Armenians . . - AD, 552.7.9 
Hegira . < . . . + AD. 622.7.16 
Zira of Yezdegird . : » ». AD, 632.6.16 
Gregorian reformation, or new style . a.p. 1582 


English adoption: of the Gregorian 
reformation . . . + Awd. 1752 


Among the various sources of confusion may be noticed—1, an old 
practice of astronomers, who call the year immediately preceding and 
following the vulgar era, not 1 but 0, as calculation requires; 2, the 
discrepancies arising from different times of beginning the year. The 
most important of these to the English reader is the following : 
Before the change of style in 1752, and from the 14th century to that 
time, the legal and esiastical year began on the 25th of March, 
though it was very common in writings, &c., to begin it on the Ist of 
January, Hence January, February, and twenty-four days of March, 
were in one , according to lawyers, &e.; and in another according 
to others. Thus the Revolution, so called, of 1688, took place in the 
February of that legal year, or, as we should now say, February, 1689. 
Tt is frequently written thus: February, 1688, or February, 1688-9. 
Thus, King Charles was beheaded January 30,1648, or January 30, 
1648-9. 

We now come to the artificial periods which are of most use in 
chronological es : these are— 

1. The cycle of the sun, or more properly the cycle of Sundays, 

2. The cycle of the moon, or of nineteen years, or of the Golden 
number, or of the Primes, or the Metonic cycle with its wra altered, 
(Meron, in Broce. Drv.] 

3. The cycle of indictions. 

4. The Paschal 


i 28 years, compounded of 
7 and 4, the number of days in a week, and the number of years in 
i in the old style, makes the 


year A.D. (1+ 28), or a.p. 29, also in A.D. (29+ 28), or a.D. 57, &e. 
The series of dominical letters for the complete solar cycle is as 
follows: attached to each dominical letter is what is called the 


1 GF1 8 E 2 16.0 4 ) 38a 6 
2E 2 9 DC4 16 B 5 23 G 7 
3D 8 10 B 5 17. AG 7 2 F (21 
4c 4 ll A 6 18 F 1 25 ED 3 
5 BAG | 12 G 7 19 E 2 260 4 
eG evi ie. Eee 20 D 8 27 BOS 
2 14D 3 21 CB 5 28 A 6 


Connected with this table is one of what were called solar regulars 
Fepeiarors would have been the modern term), one for each month, as 
follows :— 


Jan, 2 April 1 July 1 Oct. 2 
Feb, 5 May 3 Aug. 4 Nov. 5 
March 5 June 6 Sept. 7 Dec. 7 


The table given in Dommican Lerrer would save some of the 
following which however it is better to give. 

Old —To find the part of the solar cycle in which any given 
year is If the year be a.p., add 9 and divide by 28; the 
hormesa AWRY if the remainder be 0) is the year of the solar cycle 
required. But for a year B.c., deduct 10 from the date, and divide by 
28; the remainder deducted from 28 gives the year. The dominical 
letter and concurrent are then taken from the preceding table. And 
to find on what day of the week the first day of any month fell, to the 
concurrent of the year add the regular of the month, the sum (dimi- 
nished by 7, if it can be done) shows the day, 1 being Sunday, 
2 Monday, &c. (But in leap-year one day later must be taken for 
every month after February.) Thus to find the day on which the era 
of the Hegira fell, or July 16, 622 a.p., 622+9 or 631 divided by 28 
gives the remainder 15, which is the year of the cycle. The concurrent 
is 4, which added to the regular of July 1, gives 5, or Thursday for 
the 1st July, and Friday for the 16th; whence Friday is the day 

uired. 


The rpetuity of the solar cycle, in the connection of its numbers 
with hx Scentaibel letters, &c., is destroyed by the new style, in which 
a similar cycle of no less than 2800 years exists, Up to the end of 
this century, however, the cycle of 28 years, as it now exists, will 
remain undisturbed,* and it may therefore be worth while to give the 


* Since a.p. 1900 is not leap-year, the whole cycle will then be overthrown, 
but since a.p, 2000 is leap-year, it may be reconstructed so as to last till 2100, 
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years of the solar cycle answering to the decads of the century, and 


the table o dominical letters, concurrents, and regulars :— 
1801, 18 | 1820, 9 | 1840, 1 | 1860, 21 | 1880, 13 
1810, 27 | 1830, 19 | 1850, 12 | 1870, 3 | 1890, 23 
1 EDI 8c: | 6A 4 32 F 6 
3 ors + 9 maa 68 Sia 
3B 3 | 008 | 17 FEY | D1 
te A uF 6 | 18 D1 | 2 CB3 
5 GF6 wE?T |) 9 C 2 | MA 4 
6 E 7 | 13 DC? | 20 B 3 27 G 56 
7D 42 4B 8S | 21 AGS 28 F 6 
Jan, 3 April 2 July 2 Oct. 3 
Feb. 6 May 4 Aug. 5 Nov. 6 
March 6 June 7 Sept. Dec, 1 


To find the Ist of April, 1836 : the year is 25 of the cycle, and leap- 
year, and the concurrent 3 added to 2, the regular of April, with J 
allowed for leap-year, gives 6, or Friday. 

are many wal magrag ier 
such questions as the preceding can 
Saleuietion, But when the almanac of 


ow which almanac to turn up. Several of the monastic orders 
constructed almanacs for themselves on pd oes with their own 
peculiar days of ceremony duly entered : and M. ur published 
a general one at Paris in 1842, On this hint Mr. De Morgan con- 
structed his ‘ Book of Almanacs,’ 1851, in which the whole almanac of 
any year, the moon * excepted, is turned up at once, whether in old or 


4 
2. cycle of the moon is that of 19 years, which is very nearly 
235 complete lunations, as follows: the 235 mean lunations of 
29°53059 days each make 6939°69 days, while 19 years of 365 days 
each give 6935 days, and, allowing 4} days for leap-years, 6939°75 days. 
Hence 235 lunations fall short of 19 Julian years by ‘06 of a day, or 
one day in about 317 years. During a period of 300 years, and as far 
as the mean place of the moon is concerned [Easter], the new and 
full moons of the cycle of nineteen years would fall on the same days. 
On the assumption of 235 lunations exactly ing to 19 , 
all the rules for finding Easter are founded ; and in iness 
with which this false assumption was held to, lies thavalue of Easter 


com: 3 and the reformation 
(so called) of the calendar was, in our opinion, anything but an 
im; t. 


Ologists have two cycles of nineteen years each, the first of 
which is the cycle of nineteen years (so called), or of the golden 
number, and the second, which i 


ipsius (diei pascha) xr.” 

After what has been said on Easter, there is no occasion, to enter 
on that subject here. 

. The epact of the year is usually stated as es med moon's age at 
of the year ; this is a correct definition as to the epact of 


the 

the age permed pgm Mah Marae hi ograg led. The 
epact lendar is a number depending on in such 
manner that the epact of the year, increased Svhseh Wine silo’ thie 


regular of Jan 


in the regulars, or else in the rule for applying them. 
epact of each of the cycle of 19 years must be 11 more than 
of the preceding, absting 30 as fast as it arises; this must be the 
pack of the Bath eee taimt common table of epsétn gives 29 8s 
the epact of the first year of the cycle, 10 as that of the second, 21 

&e, Correspondi eo Pe ae 
uary, 10 of February, &. It is not worth while to give e table, 
not only because it is now useless, even for old chronology, but because 


* Means are added of finding the new or full moons of any year, within a 


day, without any calculation ; and also means of calculation to find them within 
two hours, 


“ 
: 
i 


it fails for those years of the decemnovennal cycle in which two full 
Ai ane perce ag oy 
’ 


Fi 
i 


moon. 


B 
t 


aH 

i 
e 
g 
I 
i 


term (terminus ) mentioned in the quotation, 
the fourteenth day of the moon. 

an edict of the Roman emperors, fixing the 
; and as one such edict was supposed to have 


to thei 
; There ie doubt shout the firs ocila ll 


: 
z 
z 


iFE t 
HL 
? i 
ee 
i 
a] 
Bek 
E 
3 
3 


. tion in its cycle of indiction. 


ivided by 15 will give its 
2339 cof by 15, gives the remainder 12, or 


con i 
years. , e rw 007 
egy Sarena, tenet warn bee tie thew ct ppb of any 
1239, incre by 8 and divi 


ing to , then, this is the cycle of Easter Days, which 
begin again in the same order when it is finished: a.p. 1 was 
year of the first paschal cycle, being also 2 of the cycle of 19 years, and 
10 of 


0 of its solar cycle, The paschal cycle of the Gregorian calendar 
would be 53,200 ; 
5. The Julian + period was imagined by Joseph iger, and isa 


hve the Jor ofthe Juli period is, that by dividing the in 
advantage (if it be one iod is, that i year 
it by 28, 19, and 15, the remainders show the years of the different 
cycles belonging to the Julian date used, remembering when the 
ronahitier ie nothing to substitute the divisor instead. 

For the history of periods not absolutely used in chron , Bee 
their several names, such as Metonic Cycle, under Mzron, in Bros. Drv., 
Saros, Sorntac Perron, &c., &c. : 

Astronomical periods, actually existing in nature, may be divided 
into days, connected with the rotations of planets round their axes; 
months, connected with the rotation of satellites round oe 


and noon. [Synopic Revo.urion. 

This period being divided into hours, &c., the actual rotation of the 
earth is 23" 56" 4°09, and is called the sidereal day. The av 
interval between two transits of the moon over the meridian is 24" Bo" 
28*32, which might be called the mean tide-day. The rotation of the 
moon is the time of her revolution round the earth [Moon]; and the 
rotations of the planets are as follows (in sidereal time) so as to make 
24" the rotation of the earth :— 


ad. h, m, h, m. 
Sun ° ~ 2 8 Jupiter . . . 956 
Mercury pe | a Satun . . «10 29} 
Venus . ° 23 21 Uranus unknown. 
Earth ° 24 Neptune unknown, 
Mars. 24-38 


Fan months are ween in the article ep ee pars 
necessary to cite being one already used, of 294 12% 44 
or 29453059, the average interval from new moon to new moon, 


5, The first indiction of Constantine is variously stated to have been 4.0, $12, 
313, 314, 315. 

at Some say that the name was in honour of his father, Julius Scaliger; some 
that it was called from the Julian year, The discrepancy need never “have 
arisen, for Joseph Scaliger says, “ Julianam vocavimus quia ad annum Julianum 
accommodata.” (‘De emend. temp.,’ ed, 1629, Geneve, p. 361.) The false 
account was probably fostered by the great honour in which Joseph Scaliger held 
his father, whose son he frequently called himself in his title-pages. But this 
name referred to a very different person. The treatise just quoted first appeared 
in 1583, just after the reformation of the calendar: and Scaliger was a warm 
opponent of Clavius in this matter. He stood up for the old Julian year. “In 
the very first mention of the period which occurs (Preface, p. ii.), he says, 
“Qui anno Juliano, que omnium formarum temporibus est convenien 

uti yolet, is. . . . componet elegantissimam periodum annorum 7980, . . .” 
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274 7h 43" 11*-5, or 27432166, the actual time of revolution of the 
moon in the heavens. The satellites of Jupiter, Saturn, and Uranus 
have revolutions round their primaries as follows :— 


a. h. m, a. 
Jupiter’s FirstS. . . . 11828 or 1-7691 
Second S. . - 31814 3°5518 
Third S. . . 7 3 48 7°1546 
FourthS. . . . 16 16 82 16-6888 
Saturn’s Ring . . . 01032 04370 
FirstS. . . . 0 22 38 0°9427 
Second S. 1 8 53 1-3702 
Thirds. . .. . 19118 1°8878 
Fourths. . 217 45 27395 
Fiths.  .  . . 412 25 45175 
Sixth S. - 15 22 41 15-9453 
Seventh * 21.7 8 21-2972 
Eighth 8. 79 7 55 79°3296 


Uranus, as given by William Herschel. Such an article as this is not 

the place to enter upon the doubts relative to these bodies. 
dad, h. m, a. 

Uranus’s FirstS. . . . 5 21 25 5°8926 

Second S. . 8 16 58 £7068 

Third S. . 10 23 4 10-9611 

FourthsS. . . 13 10 56 13°4559 

Fiths8, 2 . .' 88 148 38-0750 

Sixth 8. - «107 16 40 107°6944 

Neptune’s Satellite . .°. 521 3 5°8769 


The civil year is the tropical year, or the time of revolution of 
the sun from the vernal equinox to the same again. Owing to the 
motion of the equinox [Precgssion], this year, or 3654 5® 48™ 49*7, or 
erent a Sete rercoaeom or One earths roand 


the sun, which is 6" 9" 9*-6, or 36542563612. in, the anoma- 
listic year, being that in which the earth moves from its nearest point 
to the sun to the same again, is 3654 6" 13" 49*°3, or 3652595981. 
ee ee cee an see revehiiaet of the planets round 
the sun, to a tenth of a day, including the verified periodic 
comets, so far as their times are known :— 
Days.. : Days. 
Mereury 88-0 De Vico’s Comet. 1993°0 
Venus . « © 2247 Brorsen’s Comet. 2042-0 
Earth . - 865°3 Biela’s Comet . 2394°0 
Mars . « 687-0 Faye’s Comet, . 27180 
Encke’s Comet . 1210°0 Jupiter . -« 4332°6 
Vesta « ‘ 1325°7 Saturn . « «+ 10759°2 
Juno ,. . 1592°7 Uranus . - 30686°8 
Ceres + » 1681°4 } Halley’s Comet 75 to 76 
Pallas . . » 1686°5 | years. 
Of secular , the most important are, the revolution of the 
moon's node, in 18°6 years ; of the earth’s perihelion, from the vernal 
to vernal equinox (the latter also moving), or 


nyo years, and the revolution of the equinoxes themselves, in 
ears. 
PERIaCL (eplouxor), an old astronomical term for those who have 


the same latitude, but 
is the name given to an ancient 


in the grove of the Lyceum in the suburbs of Athens. [Arts- 
D: 


in 

TOTLE, in Broo. Drv.] There is scarcely any department of human 
knowledge of Schick the wi of Aristotle do not treat. It would 
far exceed the limits of this to give a full detail of his opinions. 


Such of them only as characterised the school which he originated can 


relation to his and iples, T 
Srectcer ot begin ods the sdnttinas mateanees made to it by his 
disciples, it is ’ particu to advert. [Orcanoy.] 


impressed, and to which the name of matter was 
was understood to have been always in motion, to consist of indefi- 
collected and united in bodies 


y 
particles : while Plato 
that essential forms have an actual existence in the divini r, and 


ee ey he wales te a is 


Rejecting all these theories, Aristotle assumed the underived and 


: * Discovered in 1848 by Lassell and Bond. 
ARTS AND SCI. DIV. VOL. VE 


independent existence of two opposite principles. But since such prin- 
ciples by their contrariety would destroy each other, the existence of a 
third was requisite. These he conceived to be matter, form, and 
privation, the first two being the constituent principles of things, and 
the last being accidentally connected with them. The first matter was 
imagined to be entirely destitute of all qualities, to exist potentially, 
and to be the subject in which forms are made to inhere. Form he 
explained to be the essence of a thing, or that which constitutes it 
what it is. How the first matter and form were brought into union 
so as to produce bodies does not appear ; unless nature, the meaning of 
which term, as employed by Aristotle, it is not easy to apprehend, 
accomplishes the union, 

Aristotle distinguished causes into the material, the formal, the 
efficient, and the final; the first being that of which things are made, 
the second that by which they are what they are, the third that by the 
agency of which anything is produced, and the last the design of its 
production. Having thus provided for the existence of substances 
generally, Aristotle divides them into three classes: the eternal, as 
the heavens ; the perishable, as the bodies of animals; and the immu- 
table nature, or prime mover, as it was otherwise called. This 
prime mover, which occupies the place of God in his system, was 
considered to be.an eternal, incorporeal, and simple intelligence, and 
the original source of. all motion, being itself unmoved. Its agency 
extended directly to the first celestial sphere, and mediately through 
similar inferior intelligences to the lower spheres, and by them to the 
universe at large. 

Sensible bodies were divided by Aristotle into simple and compound ; 
simple bodies being those elements which result from the combination 
of primary matter and form, and compound bodies those which proceed 
from elementary combinations. In bodies thus distinguished there 
are certain active and passive qualities, which constitute their specific 
difference, and by which they mutually tend to transform each other 
into their own nature. In q of the action of the first 
mover, whether direct or indirect, on matter, there is a continual 
succession of dissolution and reproduction ; reproduction taking place 
when the essence of a body is entirely changed, and only an augmenta- 
tion or diminution when its accidental qualities undergo mutation, 

Such is an imperfect sketch of Aristotle's general doctrine of physics. 
His opinions respecting man sag Boy shortly summed up. The prin- 
ciples of the soul and of animal life he thought to be identical, giving 
them the common desi ion of entelecheia (€vreAcxera), or perfect 
energy. The faculties of the soul he considered to be, the nutritive, 
by which life is uced and preserved ; the sensitive, by which we 
perceive and feel; and the rational, by which we understand. The 
sensitive faculty takes cognisance of external objects by means of 
its which are adapted to produce the various sensations of 
deli hearing, &c, The senses receive forms or sensible species in the 
same manner as wax receives the impression of a ‘ancy is the 

ion which results from the immediate operation of the senses ; 
while memory is derived from fancy, and is the effect of images formed 
in the soul by the senses. The intellectual] or rational faculty is of two 
kinds, either active or passive. Passive intellect receives the form of 
things, and is the seat of species. Active intellect is either simple or 
complex: simple when it en in the close apprehension of its 
object ; complex when it combines simple conceptions so as to engender 
belief. Intellectual action is theoretical when it contemplates what is 
simply true or false, and practical when it determines what is good or 
evil, and thus gives rise to volitions. 

Whether Aristotle believed in the immortality of the soul or not, 
has not been clearly ascertained. From his notion that the soul is a 

wer externally transmitted into the body, it has been inferred that he 

ld it to be mortal, and that it ceased to have a separate existence 
after the dissolution of the body. 

Aristotle’s school in the Lyceum was continued for about twelve 

In consequence of the hostility of his enemies, who accused 
him of propagating impious tenets, he retired, soon after the death of 
Alexander, to is, where he died. Before withdrawing from his 

ublic labours however he appointed Theophrastus, of Eresus in 
, his successor in the chair. The opinions of Theophrastus 
differed in some respects from those of Aristotle, but he taught with 
success, and was attended by about two thousand scholars. He 
was followed consecutively by Straton of Lampsacus, Lycon, or Glycon 
of Troas, Ariston of Ceos, and Critolaus the Lycian. With Diodorus 
of Tyre, who came immediately after Critolaus, the uninterrupted suc- 
cession of the Peripatetic school terminated, about the 140th Olympiad. 
Among the early followers of the Stagirite, who did not fill the chair, 
were several eminent philosophers. e most distinguished of these 
were Dicwarchus, a Messenian, Eudemus of Rhodes, and Demetrius 
Phalereus. 

The Peripatetic doctrines were introduced into Rome in common 
with the other branches of the Greek philosophy by the embassy of 
Critolaus, Carneades, and Diogenes, but were little known till the time 
of Sylla. Tyrannion, an eminent grammarian, and Andronicus Rhodius, 
were the first who brought the writings of Aristotle and Theophrastus 
into notice. The obscurity of Aristotle’s writings tended much to 
hinder the success of his philosophy, but it nevertheless soon gained a 
considerable number of supporters. During the reign of the Casars, it 
acquired all its ancient influence ; and till the time of Ammonius, the 

DD 
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03 PERIPHERY. 


PERJURY. 


preceptor of Plutarch, was ht with great purity, After that it 
was frided into two sects, const reeuviiy of those who wished 
to adhere strictly to Aristotle, and those who were disposed to amalga- 
mate his doctrines with those of other schools, Julius Casar and 
Augustus patronised the Peripatetic philosophy. Under Tiberius, 
Caligula, and Claudius, its adherents, in common with those of other 
sects, were either banished or obliged to remain silent on the subject 
of their peculiar tenets, This was the case also during the greater 
part of the reign of Nero, although during the carly part of it philo- 
sophy was favoured, The chief Peripatetics in the first century of the 
Roman empire were Sosigenes of t, who wrote a commentary on 
Aristotle's treatise ‘De Colo,’ Boethus of Sidon, who is mentioned by 
Strabo as having been his fellow-student in the Aristotelian philosophy, 
and Nicolaus of Damascus in Syria, 

Ainmonius the Peripatetic made great exertions to extend the 
authority of Aristotle; but about his time the Platonists began to 
stud hie writings, and prepared the way for the establishment of 
the Eclectic Peripatetics under Ammonius Saccas, who flourished 
about a century subsequent to Ammonius the Peripatetic, Even after 
this period however some were still found who adhered exclusively to 
Aristotle, The most celebrated of these was Alexander of Aphrodi- 
sias, who was a public professor of the Peripatetic philosophy, under 
Septimius Severus, in Alexandria or in Athens, Many of the Eclectic 
Aristotelians wrote commentaries on his works, some of which are still 
extant. The principal of these writers were Themistius, who flourished 
during the reigns of Constantius and Theodosius the Great; Olympio- 
dorus, who lived about a century later: and Simplicius Cilix, in the 
time of the emperor Justinian. 

After this period, ercaagern § in general languished. But in that 
mixture of ancient opinions with theological dogmas which constituted 
the philosophy of the middle age, the system of Aristotle undoubtedly 

minated. About the 12th century it had many adherents amo: 

the Saracens and Jews, particularly in Spain ; and at the same perio 
also it began to be diligently studied, though not without much op 
sition, among the ecclesiastics of the Christian church, Out of thi 
latter circumstance gradually arose the Scholastic philosophy, which 
took its tone and complexion from the writings of Aristotle, and which 
continued long to perplex the minds of men with its frivolous though 
subtile speculations. The authority of Aristotle received a severe 
shock at the Reformation, but it survived the fall of the Scholastic 
system. His opinions were patronised by the Roman Catholic church, 
on account of their supposed favourable bearing on certain doctrines of 
faith; and although Luther and others of the Reformers determinedly 

posed them, they were maintained by such men as Melancthon, who 
bineelf commented on certain portions of the works of the Stagirite. 
‘Many individuals distinguished for their genius and learning exerted 
themselves to revive the Peripatetic philosophy in its primitive purity, 
nor did it cease to have numerous illustrious supporters until the time 
of Bacon, Grotius, and Des Cartes. 

PERI'PHERY, the Greek word for circumference; term applied 
both to rectilinear and curvilinear figures. 

PERIPNEUMONY. [Luyes, Diseases or THE.) 

PERIPTERAL or PERIPTEROS, [Tempte.] 

PERI’SCII (whose shadows move round). In those latitudes which 
are high enough to have the sun for twenty-four hours together, the 
shadows make complete revolutions; whence the inhabitants may be 
called Periscii (Mepioxiot), 

PERISCOPIC SPECTACLES. (Srecractes.] 

PERITONITIS is an inflammation of the peritoneum. It may 
exist either as an acute or as a chronic disease, The chief symptoms 
of the acute form are pain, swelling, and tenderness of the abdomen, 
accompanied with fever and a frequent, small, and hard pulse, The 
ee eee more severe than that of any other 

~ S esargel astern ebctly sl aan cpg It is 
acute cutting, sometimes occurs in paroxysms ; it is general] 
diffused, but occasionally it is almost confined to a single part of the 
abdomen; but its most distinguishing character is that it is greatly 
increased by pressure, so that in a severe case the patient cannot 
ee so much as the weight of the bed-clothes, but lies on his back 
with his knees drawn up, and breathes quickly and lightly, moving the 
diaphragm as little as possible,so as to avoid the pain which its 
pressure would excite in the inflamed parts, The bowels in cases of 
peritonitis are usually, but by no means constantly, constipated ; 
commonly also there are present nausea, vomiting, and hiccup, and 
almost always excessive thirst and prostration of strength. not 
checked in its course, acute peritonitis usually terminates fatally in 
from five to ten days; the patient becoming more and more depressed, 
and all the arepioce regularly increasing till within a short time of 
death, when Pi ecg commonly ceases, and a deceptive improvement 
in many of the of the disease takes place. 
- The usual morbid effects of peritonitis are the effusion of serum with 
lymph or pus into the cavity of the abdomen, and adhesions of the 
surfaces of the several organs within it,. After death from 
acute peritonitis, the walls of the abdomen and the surfaces of the 
organs chiefly or alone affected, are found thickened, swollen, and 
vascular, covered with blotches of dilated blood-vessels, and more or 
less firmly adhering together by the lymph which is effused between 
them, and which, if the patient survives for a certain length of time, 


— 


becomes vascular, and is converted into the usual tissue of adhesions 
or false membranes, (INFLAMMATION. ] ; 

The causes of peritonitis are various. Like other acute inflamma- 
tions, it may occur after exposure to cold, or the other common 
excitants of disease ; but it is more mires! produced by injuries of 
the peritoneum, as by tumours developed within the abdomen, by the 
obstructions which occur in ted hernia, and intussusception, 
of which it is a constant consequence, by the Hs sigoeg of disease from 
the adjacent viscera, by heavy blows and on abdomen, by 
penetrating wounds in _in operations for hernia or in other 
circumstances, by ee of foreign bodies into the cavity of the 
abdomen, and especially by the ulcerative perforation or accidental 
rupture of any of the organs contained within it, and the escape of 
their contents, circumstances which are productive of the most cer- 
tainly and rapidly fatal form of the disease. 


From these causes Spl engage may occur at all periods of life, . 


but it more frequentl ects persons of the middle age than any 

others, Women in child-bed are peculiarly liable to it. They may be 

attacked either with common peritonitis, presen’ no 

peculiar symptoms or effects ; or they may have that which is 

called pu itis. In cases of the latter disease, however, the 
itonitis is not always the most important symptom, but must rather 
regarded merely as one of the coincidents of the peculiar fever by 

which the patient is affected, and which often assumes the character of 

an epidemic, 

The treatment of peritonitis may commence with local bleeding by 
the application of leeches to the abdomen, General bleeding may be 
had recourse to where the symptoms are severe and the patient's 
strength will bear it. Hot fomentations should be assiduously Bear) 
to the abdomen. Of internal medicines the most effectual is calomel, 
of which three or four doses of five grains or more, with one or two 
grains of opium, should be pees at intervals of about four hours, and 
afterwards smaller doses till a slight salivation is produced. panes 
ot the risa of ay eesteiin?, the ga yi only shou be allo if 

ess the patient is evidently sinking. In that case, an erally 
the later stages of the disease, a more nutritious diet pag iven, 
but there is perhaps no affection in which relapses are so Table te 
oe, in consequence of the early or injudicious use of stimulating 

Acute peritonitis sometimes, after fifteen or twenty days’ con- 
tinuance, assumes . Pesce form. Poggeer agra ny from its 
commencement is of slow progress ; the i t slight or dis- 
coverable only by considerable pressure, and the swelling or tension of 


the abdomen occurring at a late period of the disease, Its more 
important symptoms are the low fever, the constant thirst, the hectic 
flushings of the face, the emaciation, languor, and regularly increasing 


debility by which it is accompanied. It rarely proves fatal till after 
many months have elapsed; and its effects are found after death to be 
thickening and increased density of all the peritoneal coverings, in- 
creased vascularity or blackness of their surfaces, which in many cases 
are beset with vast numbers of minute grayish-white tubercles, and 
effusions of serum with lymph or pus wherever the adjacent organs are 
not‘connected together by the adhesions. The chronic form of disease 
is always the result of a scrofulous state of the body and is seldom 
cured, The treatment of chronic peritonitis is usually unsatisfactory 
and of doubtful benefit. Local bleedings should be employed, and 
blisters or other counter-irritants should be applied over the abdomen, 
The diet should be light and nutritious, and, as often as a | seem 
necessary, mild purgatives may be administered. Frictions of oint- 
ments containing mercury or iodine are also useful, and iodine should 
be cnn ini in ly when the patient is of a scrofulo us con 
ution. 
PERJURY, by the common law of England, is the ote falsely 


court, judge, or officer, having authority to administer an oath; 
i a falsehood in 


b a 
a much narrower import than it has in its popular accep’ 
is said by Sir Edward Coke (3 ‘Inst... 166) that “the deposition 
must be direct and absolute, and not ut putat, nor sicut meminit, 
woe “ eredit,” Sit i doctrine has been long _— exploded ; 

is now c a person commit per) Hei 

that he believes a dsetiin,ba,twealwhish he dances 40 toe, aan it 
is immaterial, with reference to the offence of perjury, whether 
the false statement has received credit or not, or whether any 
injury has been sustained by an individual in consequence ‘of it. 
The characteristic of this offence therefore, by the law of England, 
is not a er ag of the religious sanction of an oath, nor the 
wrong e to the person or property of another, but the inj 
done to the administration of justice by false testimony or had 
tion in a judicial proceeding. 

The history of perjury at common law is entirely dependent upon 
the history of the trial by jury. Where it is mentioned by Bracton 
and Fleta, these ancient authors allude exclusively to the offence of 

urors in giving a wilfully false verdict ; and as the jury appear to 
we been originally merely witnesses, speaking from their personal 
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PERMANGANIC ACID. 


PERSEUS. | 408 


‘knowledge of the facts, and sworn to speak the truth, their miscon- 
duct in giving a false decision might gt seg treated as perjury. 
As tion and civilisation increased, the nature of the trial by 
jury became changed, and witnesses were called in order to inform the 
jurors facts of which the latter were commonly ignorant, 
though the institution was originally founded — the presumption 
that they must necessarily be acquainted with them, It is probable 
that this alteration did not take place at once, but that it was one of 
those ual introductions by means of which laws silently adapt 

ves to changes in national habits and circumstances. At all 
events, there is no trace in the statutes or in the reported proceedings 
of the courts, of any penal ne eet pe in witnesses, as dis- 


near! 
TS dikesions in oa is guilty of by false 

t in equi ilty of perj swearing in his 
Give te « pints ill. We i ii fast ga ik wikeaes, for. he ta 
} spe to © pie! is to mad matter contained in the bill, and 
e plaintiff may e whole or any integral portion of the 
answer as evidence against him. Tis thin dadeol voi Sootene tm otras? 
the offence of false swearing falls exactly within the definition given 


The punishments of perjury by the common law were, fine and 
i t, and the pillory, which latter punishment was abolished 
in 1837. To these was added an incident probably derived from 
the puni t of jurors in ancient times, namely, a tual in- 
now f to give evidence in courts of justice. A statute of Geo. II. 
allowed imprisonment with hard labour for seven years, or transpor- 
tation for a like period, to be imposed as the punishment for this 
offence ; the effect of recent enactments has been that perjury is now 
punishable by imprisonment, with or without hard labour, or penal 
servitude for that term. 
_ Subvornation of perjury consists in wilfully procuring any person 
to commit perjury ; and it is essential to this offence that the false oath 
should be actually taken, The same punishment is assigned to sub- 
ornation as to perjury. 

Besides ury and subornation of perjury at common law, the 
statute 5 Flin, o. 9, contains a legislative enactment respecting these 
offences; but as this enactment is more limited than the common 
law, both in the definition of the crime itself and in the punish- 
ment to be applied to it, it has seldom been founded upon in recent 
times ; and within the last century there have been few if any instances 
of tions under this statute, There are also many statutes by 
wi oaths are required as a sanction to statements of under a 
variety of circumstances, and otherwise than in judicial proceedings ; 
and these statutes frequently declare that false swearing in such cases 
shall amount to perjury,and be punishable as such. 

In those cases in which a solemn declaration may be taken in lieu of 
an oath [Oar], the offence of making the declaration falsely is the 
same as perjury, and punishable in like manner. 

PERMANGANIC ACID. [Mancanzse.] 

PERMUTATIONS. [Comprnations. 

PERNAMBUCO-WOOD, COLOURING MATTER OF, [Brazt- 
Woop, Conovaine Marrer or.) 

PERPENDICULAR (overhanging), the name given in geométry to 
a line or plane which meets another line or plane without inclining to 
one side or the other, 60 as to appear to proceed directly towards the 
other line or plane. The subject will be considered in a mathematical 

t of view under Ricut ANcLe. 

PERPETUAL MOTION. [Morion. 

PERPETUATION OF TESTIMONY, A party who has an 
interest in property, but mot such an interest as enables him im- 
mediately to prosecute his claim, or a party who is in possession of 
and fears that his right may at some future time be dis- 
puted, is entitled to examine witnesses in order to preserve that 

, Which may be lost by the death of such witnesses before 


he can his claim, or before he is called on to defend his 


of y 

the bill prays. If the prayer of the bill is 
the witnesses will be taken in the usual way. 
depositions, when taken, are sealed up and retained in the 

of the court. When they are be ag evidence, they 
can be so used, by permission of ge ty Aaland radian 
his bill or those who claim under him, and they can be read by the 


attend. li the witnesses are living when the trial takes place, 
and can attend, they must be produced, A defendant to such a 


may cross-examine the witnesses and he is entitled to use their 
ao as evidence in his favour at a future trial, (1 ‘ Mer.,’ 

A bill to perpetuate testimony may be filed by any person who 
has a vested interest, however small, in that thing to which he lays 
claim. The parties, defendants to such bill, are those who have 
adverse interest to the plaintiff. In order that the testimony which 
the plaintiff seeks to perpetuate may be good evidence for him at the 
trial, he must make all proper parties defendants to his bill, who may 
be generally described to be such persons as would be necessary parties 
to a bill in equity by the plaintiff to enforce or maintain his rights, if 
a court of equity could take cognisance of the matter, and the question 
between the plaintiff and such parties could then be raised. The 
evidence so taken may be read at the hearing of a cause, or at a trial at 
common law against all such parties to the bill, and those who claim 
through or under them. The act 5 & 6 Vict., c. 69, entitled “an act 
for perpetuating testimony in certain cases” makes no change in the 
procedure of the courts in suits of this kind. 

A bill to perpetuate testimony must not be confounded with th 
practice of examining witnesses De bene esse. The bill to perpetuate 
testimony has been already described. The examination of witnesses 
De bene esse is only pate to when an action has been brought, and 
the plaintiff is afraid that his witnesses, owing to age or infirmity, may 
die before the trial can take place, or he has only one witness to an 
important fact. Both these are in a sense proceedings to preserve or 
perpetuate testimony; but the one is applicable before the matter 
which may be in dispute can be the subject of judicial investigation, 
and the other when an action has been already brought. But under 
the reformed practice of the courts of chancery and common law a 
bill to examine witnesses De bene esse appears to be no longer 
pt E 
Witnesses may be examined De bene esse in a suit in equity, when 
it is necessary to secure their evidence at a period of the suit prior to 
the time for examination of witnesses in the cause. But this 
is only a provisional examination, and the evidence can only be used-in 
case the witnesses cannot be examined at the proper time for the 
examination of witnesses in the cause. The value of the practice is 
much diminished in consequence of changes in modern practice, by 
the operation of which the length of time between the institution 
of a suit and its coming to the issue is greatly abridged. (Daniel’s 
‘Ch. Pract.,’ 3rd ed., p. 736.) 

PERPETUITY, the technical term for a yearly payment or annuity 
which is to continue for ever; also called a perpetual annuity. 

PERPETUITY (Law). [Serriemenr. 

PERSEPHONE (Nepoepdyn), or PERSEPHONEIA (Mepoepévera) 
called by the Romans PROSERPINA, was the daughter of Zeus and 
Demeter. (Hesiod. ‘ Theog.’ 913.) She was carried off by Pluto while 
gathering flowers in the Nysian plain (Homer, ‘ Hymn in Demet.,’ 17) and 
made the queen of the regions of the dead. Demeter, in lable for 
the loss of her daughter, afflicted the world with sterility ; till at length 
Zeus consented to the return of Persephone to her mother; but as 
she had eaten food in the regions below, she was obliged to spend one 
third of the year with Pluto, and was allowed tu pass the other two- 
thirds with Demeter. The tale of the rape of Persephone is related at 
length in the Homerie Hymn to Demeter, and by Ovid and Claudian, 
The last two writers state that Proserpina was gathering flowers near 
the city of Enna in Sicily, when she was carried off by Pluto, In 
Homer, Persephone is mentioned as the goddess of Hades (‘ Od,,’ xi. 
217); but her rape by Pluto is not mentioned either in the ‘Iliad’ or 
‘ Odyssey.’ 

Persephone is frequently called Kora (Képn), that is, the ‘ Maiden, 
by the Attic writers: This goddess and her mother Demeter were 
also worshipped under the name of the ‘ Great Goddesses’ (ai weydaa 
Geal, Pausan., viii, $1,§1.) [Demerer.) 

Representations of Persephone are vety ntimerous in Greek art. 
The most common in pure Greek sculpture are in connection with her 
mother; several are mentioned under Demeter. Later she is perhaps 
most commonly répresented as being carried off by Pluto: this was a 
very favourite type on Grieco-Roman sar¢ophagi, referring to the grief 
caused by the untimely or unexpected carrying away of a beloved one by 
Death, ‘Sometimes Persephone is seen enthroned beside Pluto. She 
appears as a younger Demeter, but is of a graver and more severe 
eouritenanee : the Hera of the lower regions. ; 

PERSEPOLITAN ARCHITECTURE. [Perstan Ancurrscture.) 

PERSEUS (constellation). The mythological story of Perseus is 
well known : in the heavens the constellation is surrounded by Andro- 
meda, Aries, Taurus, Auriga, Camelupardalus, and Cassiopeia. Of the 
two principal stars @ and B (the latter of which is called Algol), the 
former is situated in the breast of the figure, the latter in the head of 
Medusa, which he carries in his left hand, The following are tlie 


principal stars + 


* No, in Catalogue 
‘o, in Catalogue of British 
Charseter. of FI d Association nee 
16 871 
4 } 23 947 4 
2 25 953 4 
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No. in Catalogue bably one of those Gates of Justice common out the east, and 
No. in Catalogue of British of mention is frequent in the Old Testament. “Like the Egyptia 
Character. of Flamsteed. Association, Magnitude, these Ja diminish u: ;, and are crowned by a cavetto 
B 25 963 2 cornice : are also adorned with fanciful colossal figures 
a 33 1043 2 in low and haty tJ high relief, scul on their sides,—a 
3 39 1129 3 uman-headed i on each of the jambs of 
v 41 1188 4 the first entrance almost identical in character with those found in the 
¢ 44 1207 3 at Nineveh and ; whilst at the opposite entrance 
« 45 1219 3 are bulls without wings. Other but smaller halls are on either side. 
B 51 1287 4 On the right of this is the ne a eee 
23 4 another double flight of stairs, the sides of w are 
te 4 rows of bassi-relievi slabs, with i of pe 
13 827 4 found at Nineveh. The principal mass of building now 


PERSIAN ARCHITECTURE. Lookingat the scanty and imperfect 
remains of the architecture of ancient Persia, architects and archmo- 
were unable to trace in them the evidence of a wholly 
ent style, yet found many difficulties in reconciling their 
istics with those of the buildings of ancient Egypt, the only 
known architecture to which that of Persia bore any marked resem- 
blance. The remarkable discoveries of MM. Botta and Layard have, 
however, shown pretty decisively what had indeed been 
before (Miiller, ‘Handb. der Archiiologie,’ § 242), that Persian archi- 
tecture was really an imitation or development of that of 
(Noveveu, Ancurrectvure or.) The ee rE slabs of ancient Nineveh, 
the human-headed bulls, the bull-h capitals, and even many 
particularities in the it, are seen to have been reproduced 
at Persepolis and Susa. Persepolis the capital, and Pasargadm the 
dwelling place and the is of the kings of ancient Persia, were 


contem with the later days of Babylon the mighty, and in 
all of them the same peculiar cuneiform inscriptions are found. 
(Cowerror™.] 


For the origin of Persian architecture we need not therefore look 
farther. The remains of the two kinds are, however, very different. 
The exhumed buildings of Assyria are essentially t have 
been examined of ancient Persia seem to consist chiefly of temples, or 
temple-palaces, and tombs. 

The most extensive and remarkable ruins occur on the site or in 
the vicinity of Persepolis, the ancient capital. They consist of a series 
of separate grand halls, probably intended for es lic receptions and 
religious ceremonies, in which the monarch took part. One of these 
halls has been called the palace of Darius, another that of Xerxes, 
and there are traces of several others; but including all of these the 
plan would have been exceedingly limited, and inadequate to the 
accommodation required for the court of an eastern prince and a 
numerous retinue, unless the buildings originally extended much 

the actual ruins. Probably, as has been ted, the actual 


residences of the family, court, and dependents of the king, were | rep 


detached buildings, which, being ‘ com: of inferior materials, have 
been washed away, or they dwelt. in the neighbouring palace in the 
town of Istakr, or in some of the buildings on the plain which are now 
in ruins.” presen 
The present inhabitants call the chief ruin in Persepolis Tak-Jamschid, 
or the residence of Jamschid (supposed by them to have been its 
founder) ; recent authorities regard it as the hall or palace of Xerxes. 
the Mohammedans it is called Tchil-Minar, or the Forty Columns, 
which number, however, scarcely half are now remaining. The 
ruins stand So an artiticial eminence formed of admirably built marble 
masonry. is height consists of three terraces, and extends upwards 
of 400 yards from north to south, and about 300 from east to west. 
Though it may be described as a parallelogram in its general shape, this 
platform is not perfectly regular in plan, being indented by projections 
and recesses, which follow the sinuosities of the superficies of the rock 
itself; neither is it one uniform level throughout, those parts which 
were covered with buildings being somewhat elevated above the rest. 
The t above the plain from which the rock rises varies consider- 
ably in different places, in some being not more than 14 feet, and in 
others 40. On every side except the east, where it adjoins a hill 
forming a lofty screen or background to it, the platform is enclosed by 
walls or eg e constructed of large blocks of masonry. As that 
opposite the loftier ground to the east, the west side (1425 feet in 
extent), ve f be considered the principal one or front, and according] 
here we the entrance, not, however, in the centre, but about mid. 
way between that and the north-west angle. The ground is here 
somewhat more than 20 feet below the terrace, owing to which there 
is a considerable ascent. This gave the architect an opportunity of 
which he availed himself, to make the entrance by a grand staircase 
which formed a principal feature in the composition. Instead of being 
formed by wide flights of steps in a direct line leading to the entrance, 
it consists of two separate ramps or flights in contrary directions, 
which return again to the upper landing-place. The lower staircases are 


of large unadorned courses of ; the u flights are usely 
ornamented with sculptured relievi. Facing the ee landing-place, 
but at some little distance from it, is a p , or lofty mass forming 


a doorway, somewhat similar to those in Egyptian architecture, and a 
little beyond it a second entrance of the same kind, which, as Mr. Fer- 

believes, was the opposite entrance to the same pile, which was 
n fact a distyle hall, having its roof supported by four pillars,—pro- 


lies on the south or right hand of the entrance just 
extends westward. This structure contains within, not a spacious 
hall suited for entertainments, but one filled with lines of columns, six 
in each line, so as to form a number of aisles intersecting each other, 
Such a grove-like arrangement of numerous pillars is al 
anything in Grecian architecture, but a similar disposi of pillars 
prevailed among the 
at Edfu (Ecyrrian Arcarrecture], where both the pronaos and 
vestibule are in the same manner polystylar, or filled with columns, 
although they occupy a smaller space, and are consequently not 80 
numerous. A more remarkable example is the temple of Karnak, 
described in the same article. In front, and flanking each side of the 
great hall, are le porticoes, the columns being two deep. 
There are on the platform several halls or buildings, some 
to have had four, others sixteen, -two, and one a hui 
This last was a bern, be hall of,as would seem, about 225 feet 
way, but as its entire height (according to Mr. Fergusson) was 
25 feet, it was of low proportions. It had a portico in front 
by two colossal bulls, on pedestals 18 feet long and 5 feet high ; 
e flanks of the doorway were sculptured with representations of the 
king on his throne, and of various mythological subjects; but 
no lateral porticoes, and was altogether inferior in magnificence 
eg hae f th Persepolis and S 
rom a careful comparison of the remains at Persepo! usa 
with those of Assyria and the re tations of a Persian palace on 


eEELE 


the tomb of Darius at Naksh-i-Rustam, Mr. Fi conjectures 
(‘ Palaces of Nineveh and Persepolis Restored’) two orders of 
pillars were employed to it the roofs of the of Xerxes, 
one with double bull capitals, the other with Tonic volutes 


such as are seen in the columns of the northern portico and gene- 
rally in interiors. Brackets of wood he thinks supported the beams 
of the roof, at least internally, the double bull capital surmount- 
ing the Ionic scrolls on the outside. The palace, he thinks, “ sup- 
ported a raised platform or talar, on its roof; identical with that 


g 


studies of Assyrian and Persian architecture in general, and of this 
building in Der at that “ presuming it be sculptured and ited as 
richly as other buildings of its age and class, which it no doubt was, 
it was not only one of the , bat one of the most splendid 
buildings of antiquity. In plan it wasa rectangle of about 300 feet 
by 350, and consequently vetsig Bibac square feet; it was thus 
larger than the hypostyle hall at , or any of the largest les 
of Greece or Rome. It is , too, than any medi ral 
except that of Milan; and altho it has neither the stone roof of a 
cathedral, nor the massiveness of an building, still its size 
and proportions, combined with lightness, and the beauty of its decora- 
pei gr se — it one “A the most beautiful buildings ever 
; esign and proportion far surpassing of 
Assyria, though ing much of detail or ornament so similar as to 
eo — ot the building soor (¢ en of Arch.’ i. 197.) Of the 
splendour o! ildi ere can be no question, but of its surpassing 
beauty we must take leave to doubt. “3 
The taller columns at Persepolis are of gray marble, 5 feet 9 inches 
in diameter, and 65 feet 8 inches in height ; while the shorter ; or those 
with the Ionic scroll, are 40 feet to the bottom of the capital, that, 
including the Ionic scroll, being 164 feet: they are therefore of very 
slender proportions. Of some of columns the shafts are orna- 
mented with a kind of zi or vandyke pattern, after the manner 
of the fragment found near the Treasury of Atreus at Mycenx; while 
others are fluted, but the channels are exceedingly narrow, being forty, 
or double the number of those of a Doric column, The bases and 
capitals are still more singular, both of them bei 
fanciful shape and outline. The most remarkable are formed 
two bulls’ heads and fore-parts back to back. Those wii 
onic volutes have the volutes set vertically instead of a 
Mr. Fergusson has given restored copies of the~bull-headed columns, 
and those with Ionic volutes, from P. lis and Susa in his building 


called Pemegule th Court at the alace, Sydenham. 
At there are vast artificial platforms, and extensive ruins ; 
but none sufficiently uninjured to permit of their identification with 


any particular edifice, or even to determine to what kind of building 
they belong. The great platform about 300 feet square, and nearly 40 


ians, as may be seen in theplanof thetemple 


: 
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feet _is formed of 14 courses of large blocks of white marble, each 
Die, VENI Gited wil chinped to. im neighbour, aad 
bevilled at the joints—it is therefore admirable as an example of 
eee mememenenry, bot of little architectyral value. Other marble 
eecur on which also buildings have-once doubtless stood, 

of which no vestiges remain. In the plain are a fragment or two 

i ; and a curious tower-like structure of white 

feet sqi and 49 feet high. This is probably one of the 
ient Persians. A similar building is found at 
of Naksh-i-Rustam. It is of marble; and 
id, it is entered by a door some height from 
is a small square upper chamber, the roof of 
rge slabs of stone; and this roof is said to still 


Loftus discovered, in 1843, the foundations of a 
almost identical in plan with the Great Hall of Xerxes 
which though more ruinous than that building, has 
of the portions there wanting. 
itals, Tike those of Persepolis, but 
also found among the ruins of Susa, 
the columns record the names of Darius and 
and Artaxerxes Memnon as the restorer of the 

names also. occur. This may have been, as has been 
the very hall of Shushan, described in the book of Esther ; 
rate the account there given (c. i. v. 6) of the splendour of the 
23 gaa columns of le, and the coloured marble pavement, on 
hich were beds or thrones of gold and silver, will serve to indicate 
Pee we alk when ins peietine 
+ Naksh-i-Rustam are several tombs and 
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these 
itectural 
and other 
ius, the son of 
foot of Mount Rachmed, near the river Bendemir, 
This monument has a A eee of four columns, 

jitals have figures of the foreparts of animals projeeting from 


floating in the air. As already mentioned, 
frontispiece of this tomb appears to be intended to represent 
wing of it is given in Coste and 
The only example of a constructed tomb 
small temple stands on the summit of a 
, but at some little distance, 
: this is ascertained from the 


Cyrus. 

” ; Chardin, Morin, &c.,! Travels ; 
Bankunst ; Flandin and Coste, Perse Ancienne ; Fergusson, Palaces of 
Nineveh and Persepolis Restored ; Handbook of Architecture.) 

PERSICA. [Pracu.] 

PERSONAL ACTIONS. [ieee | 

PERSONALTY AND P NAL PROPERTY. ([Cuarrets.] 

PERSPECTIVE, a term popularly given to an application of 

principles, means of which a pictorial outline of a 

certain class of objects may be delineated on a plane surface. Thus 
understood it has been defined to be the art of erences oo & eee 
surface the outlines of objects in the same forms, positions, and 
relative ions which they bear to each other in nature as seen 
from a given tation corres! in fact 
toa 


occurs at Pasargade, where a 


outline of the objects as they 
i tion : 
e to show how this may be done if 


Tipeithenl, chantben | 


1. The series of points of any geometrical solid are most simply 
supposed to be referred to a plane by parallel right lines, passing 
through them perpendicular to the plane; the intersections of these 
lines with the plane are termed the projections of the original points on 
that = 

2. Let us conventionally designate the original points by Italic 
capital letters, and their projections by haemo thus : means 
a point in space, p its projection on a plane. 

3. The points /, m,n, on a plane ay 4Z, are therefore understood as 
referring to the points in space, situated in right lines passing through 
1, m, n respectively, perpendicular to that plane; but these projections 
alone do not define the relations between the original points; for 1, m,n 
are each the projections of an infinite number of original points, of all 
in short thro: which each projecting line may pass. To define the 
specific points 1, ™,, we must consequently not only have J, m, n, 
but the 1 respectively of the projecting lines x/, mm, wn, or 
the distances at which 1, m, w are respectively situated from their 
projections. 


P 


4, This second series of essential data is furnished by the projections 
L, M, N of the original points on a second co-ordinate plane BY z, per- 
 epscss to the first, and therefore parallel to the former projecting 
ines, by which /, m,n were determined ; while, conversely, the first 
plane must be parallel to the projecting lines by which tL, M, nN are 
determined. For if a third plane be conceived to pass through the 
two projecting lines x1, x/, of any point x, and therefore necessarily 

i to the two co-ordinate planes, the intersections of this 
third plane with the two latter will, er with the two projecting 
lines themselves, form a rectangle ; consequently the distance of any 
projection Lt, from the common intersection yz of the co-ordinate 
planes, is equal to the | of the projecting line xl, which is parallel 
to it; while, conversely, the distance of the other projection 7 of the 
same point z from the same common intersection is equal to the length 
of the projecting line Lt. 

. 5, Let us designate the third plane just described as the projecting 
plane of an original point. It follows as a corollary from this definition 
of the plane, that the projecting planes of a series of points L, M, N are 

to each other, and perpendicular to both co-ordinate planes, as 
well therefore as to the common intersection yz of those co-ordinate 


6. Let yz always designate the common intersection of the two 
co-ordinate planes; let the projections L, M, N be termed the plans, and 
the projections /, m, the elevations of the original points x, m, x. It 
follows that if an original point lie in either co-ordinate plane, its 
Projecting line will coincide with that plane, and its projection on the 
other be a point in ae Ae 

7. Let us next consider a t line 1m, supposed to join or 
through two points in space x, w. Then the right line oe joiniog'or 
passing through the plans of x and m, is called the plan of 1m, and /m 
is the elevation of the same original line, 


, refers these, according to the 
ion, either to co-ordinate lines 


The in his investigations of bolical ions for th 
ions for the 

ies of under 
lane, or to co-ordinate planes, assumed at pleasure in space. 


on a p 
Co-oRDINA draughtsman, or practical ian, makes 


lines and themselves, when they lie 
he has to make constructions on 
to refer i 


and figures connected ) 

planes, to effect his object ; and from constructions on these planes he 
can determine the unknown quantities of the original solids by means 
of their projections, as they are termed, knowing 
which these projections were obtained, 


TES.] The 
constructions on the 


8. It is obvious, from the preceding definitions, that the plan and 
elevation of any original right line xm in space are the intersections 
with the cocci planes respectively of two planes passing through 
the original line perpendicular to the co-ordinate planes. 

9. We will distinguish the projecting plane of an original line zm», 
hs Dae the plan of that line may be conceived as produced, as the 
plan-projecting plane of rm ; and projecting plane by which /m is 
produced, as the elevation-projecting plane. But the er must not 
confound the projecting plane of an original point, which is necessarily 
perpendicular to both co-ordinate planes, with the projecting plane of 
an original line; which, th necessarily perpendicular to one 
co-ordinate plane, may be el, perpendicular, or oblique to the 
other, as the original line is lel, perpendicular, or 
oblique to that other co-ordinate plane. Nevertheless the projecting 
plane of an original line will always intersect that co-ordinate plane, to 
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which it is not necessarily perpendicular, in a line which is perpen- 
dicular to ¥ 2. 
oa 
4 
% 
n T 
” 
N 
7 vy ’ 
anion 0 
Y 


10. Besides the Liege harder. there are two other elements 
regarding an original line whic Pirie np: Aa consider; these are 
the points in which that line itself intersects the two co-ordinate planes, 
The principles of projection furnish us with the following theorems 
relating to these points, and to the plan and elevation of the line. 


11. Ifthe original line be parallel to both co-ordinate planes, it can | will be 


intersect neither, and both its plan and elevation are parallel to ¥ z. 
It is clear, on this supposition, that the original line is itself also 
parallel to yz. 

12. Ifthe original line be perpendicular to one, and therefore parallel 
to the other co-ordinate plane, the projection on that other plane will 
be parallel to the original, and perpendicular to yz, while the projection 
on the first will be a point, that in which the original line itself 
intersects that co-ordinate plane, 

13. If the original line be oblique to one, and yet parallel to the 
other co-ordinate plane, its projection! on that to which the line is not 
parallel will be parallel to yz; while its projection on the co-ordinate 
plane, to which the original is parallel, will cut xz in the projection 
of the point in which the original intersects the former co-ordinate 


14. If the original line be oblique to both co-ordinate planes, neither 


its plan nor elevation can be parallel to yz; the plan of the line will | the 


cut ¥z in the projection of the point of intersection of the original 
with the co-ordinate plane in which its elevation lies; while that 
elevation will cut yz in the projection of the intersection of the 
original with the plane in which the plan lies. 

15. It also follows that the proj line of the point in which an 
original line intersects either co-ordinate plane coincides with the 
intersection of the projecting plane of that line, 

16. If an original line, oblique to both co-ordinate planes, lie ina 
plane perpendicular to them both, its plan and elevation will both be 
perpendicular to yz, since its two projecting planes will coincide with 
that in which the line lies. In case the plan and elevation could 
not furnish sufficient data for determining the original lines, since th 
would be common to every line, in the dicular plane, which 
was not parallel to either plane of projection; if however we have, in 
addition to the indefinite plan and elevation of the line, those of two 
points in it, or the two points in which the original line cuts the two 
co-ordinate planes, then the original line is determined. 


17. Let us next consider in what manner an original plané may be | wii 


conceived to be referred to two co-ordinate 
only one plane can be drawn 

is the same thing, through the two legs of a plane angle, the 
plans and elevations of any two lines through which the plane passes 
will determine it. But the intersections of the plane with 
the two co-ordinate planes furnish a datum regarding it, of more direct 


ts. The intersections of an original plane with the co-ordinate 

are termed its traces, 
The traces of a plane on either co-ordinate plane will obviously 
Fying in the original 


nes. It is clear that as 


oo pened 

original plane be perpendicular to either co-ordinate plane, 

e perpendicular to ¥ Z, at the point in which 

the trace on the first plane meets that line; and the plane oblique 
by the trace and y z will be the measure of the 

pes be Aw hee ertole Papel ae roerged a seesig If an 


perpendicular to a co-ordinate plane, its trace on that | the 


plane will be the common of all lines in the original plane 
Fat Wit gli Gerongh tee Peoiselion of all polnis 8 that ooginal 


through a t line and a point, or, | in 


sect, ee in which the plans 
must lie in the projecting ‘plane of the point in which the 
meet. 

26. The projections of equal pet lines will be equal 
in the ren igs nletials: of the cosine of the angle in w' 


i 


i 


are inclined to the plane of projection, to radius, If two 
lines forming an angle be parallel to two others, whether lying in 
the same or different planes, the projections of each two will 


form equal angles. 
27, The plane angles, which are the projections of equal 
equal, provi the original angles are similarly 
with respect to the traces of the planes in which those 
or else when the angles lie in a plane parallel to either co- 
ordinate plane, and then the projected angles must be equal to the 


originals, 

28. Hence, since the projection of every parallelogram is a parallelo- 
gram (23), the angles of the projection corresponding to the 
pr cpr en angles of the original figure will also be complementary to 
each other. 

29. If an original plane and line be mutually perpendi 
jection of the line will be perpendicular to the trace of vg re oneach 
co-ordinate plane, For since the projecting plane of 
on this supposition, be perpendicular both to the 
co-ordinate plane, and consequently so to their common intersection, 
which common intersection is the trace of the plane, this proj 
plane will cut the co-ordinate pm in a line, namely the projection 
i , perpendicular to the trace of the plane. 

30. Ifa line in an original g rigor mis to a co-ordinate plane, 
the projection of that line will be el to the trace of tha Plaka 
Denali & tha tnce of ot, uae, the trigindl Kae to pusniol $6 he 

el to the trace o' t e, the ori ine to the 
co-ordinate plane in which that trace lies. 

31. These theorems on projections would be useless to the practical 
geometrician so long as the co-ordinate planes are supposed to retain 
their relative situation in space; to enable him to e the requisite 
constructions on the projections, and to determine the unknown mag- 
nitudes entering into the original solids by means of the projections of 
the known ones, he supposes the one co-ordinate plane turned round 
on the common intersection y z till the iil or por coincide in one and 
the same plane: by this supposition the relations to yz of the lines, 
points, and traces, on the plane which is supposed to be turned round, 
remain unaltered; while the principles on which the projections are 


Hi 


made allow*of the correct interpretation of the new relations which — 


the projections of original points and lines on one plane assume 
th regard to the projections of the same points and lines on the 
other plane, when these two co-ordinate planes are supposed to coincide 


one. . 
82. The same method of bringing two planes into one may be 
applied, or rather conceived to be applied, to the projecting plane of 
any original point or line, this 
round on the projection of the line till the plane coin 
ordinate plane, is to say, a construction can be made with the 
Sp ee of a line founded on this supposition, by which a line may 
found representing the original line as brought into the co-ordinate 
plane; and by an analogous construction, an original plane may be 
constructed as if turned round on its trace till it coincide with the co- 


hah ag npr 
33, principle may be carried still farther: thus 4 construction 
can be made, founded on the supposition that an original plane has 
been turned round on its intersection with another such plane till they 
coincide, and this compounded plane, if we may use such an expression, 
has been again turned round on its trace till it has been brought into 
the common plane of projection. 

$4. It must hence be understood that the practical ge pam of 
theory of projections is entirely synthetical, that is, the draughts- 
man, first drawing a line to represent ¥ z, proceeds from this simple 
assumption to draw the projections of certain points and lines of a 
solid, on which he proposes to operate, from their known, assumed, or 


jecting plane being bey gerry turned ~ 
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be turned round on its intersection with another, a 
will make the same angle with that intersection, 
when the two planes are brought into one, that the line made with 
that intersection when the planes were in situ, The two lines which 
intersections of the projecting plane of a point (5) with the 
in situ, which lines have been shown to be equal 

i to the projecting lines (4) of that point, will be both 

‘ i to y¥z,and therefore will coincide in one line perpen- 
to that line yz, when the two co-vrdinate planes coincide 


H 
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37, Let us distinguish the four dihedral angles thus :— 
sa Pp 
M 
H 
N 
um 
P 
n 


1. +2+y; the point p,p*is n the dihedral angle No. 1. 
2.—e+y; ” ub ” ” No. 2. 
3-—z—y; oy ~ No. 3. 
4.42—-y; 55 No. 4. 


Mm ” 
Nn ” 


ea eo reee a 2 eae, Sire of We be Thee exssazles, of elo- 
mentary constructions to the subject of projections, referring 
to the theorem on which each step of the construction is founded, 
Given a point P p in a given line  P, ap, to draw a plane 
P,p perpendicular to the given line.+ 


89. Draw a line P q through P, perpendicular to the plan of the 
Bi Ghat Gf alas ponilel (ie crcrdinste ploos, eid Iying a Oe 


a iat 
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plane j then (20) pq, parallel to ¥z, will be the elevation of 
Risperaiiel The line'P Q, pq meets the co-ordinate plane in Q,g (13) 9 


* ‘The point p, p,’ ‘the line ax, ab,’ ‘ the plane ? signify th 
line, or plane, the plans, elevations, or traces of whieh bros, 5; a ae 
Sy Te hs Smo evesation of « prt lt pomer 

a in solid , and is to be 
thus interpreted: Given the projections p and p, on two co-ordinate planes 
supposed to be brought into one, of a point P situated in an original line of 
Which the corresponding projections, ar, ap, are given; to draw the lines 
(traces) which will represent the intersections of a plane with those co-ordinate 
oo heme plane being-supposed to pass through r, and to be perpendicular 


therefore will be a point in one trace of the plane sought: and since 
this trace must be ndicular to the elevation of the line, mn drawn 
ar to ap will be that trace, The same con- 
, plied, mutatis! mutandis, to the other projection of the 
point, will a point in the horizontal trace of the plane sought, 
» drawn through R dicular to ap. The two 
traces thus found will intersect each other in a point of yz (22). 


Given a plane LM, Mn, and a point a,a; to draw a line through the 
. point perpendicular to the plane, and to determine the point in which 
this line cuts the given plane, 

40, Thro A,'a draw lines JF lgusorsiome! to the given traces LMn 
for the indefinite projections of the perpendicular sought (29); from 
the point N, in which an cuts yz, draw Nn perpendicular to ¥z for the 
intersection with the other co-ordinate plane of the plan-projecting 
plane of the perpendicular (9) ; and from L, in which 4 P cuts ML, draw 
ul icular hh ca Baye ye paleairnc Dead grt saree 
which the plan-projecting e of the endic cuts the trace 
LM, MJ; and x ib that in which the pe aaa cuts the trace Mn. 
Consequently n/is the elevation of the intersection of the same plan- 
projecting plane with the original plane. Now it is obvious that the 
point sought must lie in this intersection; consequently the point p, 
in which ap cuts x /, must be the elevation of the point in which the 
tinea th intersects the given plane, 

41, The plan P of the point may be obtained by drawing Pp 
porestonne to ¥ z (35), to cut 4 N, the indefinite plan of the line; or 

y applying the foregoing construction, mutatis mutandis, to the other 
projections, 
To draw a line through a given point p,p, to make any proposed angle 
with a given line a B, ab, 
iven one, lines 


42, If the line is to be parallel to the 
drawn thro projections of the given point, el respectively 
to those of the given line, will be the projections of the line sought 
(23); butif the lines are not to be parallel, join P,p with any two 
points A, a, B,d, taken at pleasure in the given line, BP will therefore 
be the plan, and abp the elevation of the triangle thus formed. Find 
the traces, ML, Ln, of the plane of this triangle, by finding the points in 
which any two of its sides intersect the co-ordinate planes (19), since 
these points must lie in the traces required,* 5 


43, Draw un to yz, to cut the traces anywhere at 
pleasure in points M, n; the line mm, n is consequently the traces of a 
lane assumed at pleasure as perpendicular to both co-ordinate planes 
22), and cutting the A pe eee ML‘ in a line, the projections of 
which, of course, coincide with the traces of the plane. The le: of 
this line, or the real distance between the points mx when in situ, is 
obtained by mm’ in ¥ Z equal to mM; then the hypothenuse 
m'n is the intersection of the given plane with the assumed plane, 
brought into the plane of projection by the rotation on mn of this 
assumed plane. 
44, From Mand 1, as centres, with mn, un for radii respectively, 


* The sides of the triangle may meet the co-ordinate planes in different 
dihedral angles ; the projections of two of these points, through which the same 
trace must pass, may therefore lie on contrary sides of yz. The traces of all 
planes should be drawn indefinitely extended on each side of this line yz, or 
are to be conceived as so extended when ofreumstasoes do not admit of 
being shown £0 ‘ 


¢ 


PERSPECTIVE. 


PERSPECTIVE. 


describe arcs cutting in «’. Join wa’, Ln’; the tri le ML »’ conse” 
quently (32) represents that portion of the tegen ML» inter 
cepted between the co-ordinate and the line Mm, mn, brought 
into the co-ordinate plane by being turned round on the trace ML, and 
by this rotation, bringi the original of the triangle, pas, p ab, along 
with it. To draw triangle as thus brought into the co-ordinate 

, produce PB, pb, to cut the two traces in D and ¢ res 


planes, pectively, 
make Le’ equal to Le, join pe’. In the same manner the lines a’ p’ 


a’ b’ are obtained, constituting sg hae 094 triangle as brought into the 
ae plane in eee gre Sin 

45. ints a @, Bb, Pp, lying in the original plane, will describe 
are of cles during the rotekion of that plane on ite tress: the planes 
of these circles must obviously be perpendicular to the original plane 
and to the co-ordinate plane, and consequently cut the co-ordinate 
dlp al pweed planeta ML, that of the original plane. 

ence if lines be drawn through a, 8, and P, perpendicular to ML, they 
will pass through a’, 0’, and p’, Since the traces of these planes will be 
the projections of all lines lying in them, and therefore of the circular 
ares alluded to (21), in which the points a’, b’, and p’ lie. By this 
means the points a’, 4’, and p’ may be found, or verified if previously 
obtained on any other principle. 

46. Draw p’a’ to make the proposed angle with a’b’*; then the 
plan a, and elevation of the point a’, in which the proposed line meets 
the given one in the given angle, may be determined from a’ by the 
converse ing to that by which a’, J’, and p’ were obtained. 
And lastly, PA, p@ will be the projections of the line as required. 

47. The foregoing construction might have been made with the trace 
Ln instead of LM; but the triangle, when brought into the co-ordinate 
plane on the supposition of the rotation of the plane of that triangle on 
Ln, would not coincide with a’ b’p’. 

48. If a line be conceived to move always perpendicular to a co- 
ordinate plane, and 
with the plane will jection of the curve; this projection 

the section of the cylindroidal surface formed by the generating 
line. If the curve be any other than a circle or an ellipse, its pro- 
jection can only be practically described by finding the projections of 
a sufficient number of points of the original, from some known pro- 
perty of the curve, or from the mode of its generation; and the 
required projection must be drawn by hand through the points thus 
determined. It is obvious that the projection of any e curve 
which is lel to the cu-ordinate plane must be equal and similar to 
the ori But if the original curve be a circle, or an ellipse, the 
projecting line during its motion will generate a right or oblique cylin- 
drical surface, the section of which by the co-ordinate plane must be 
either a circle or an ellipse. 

49. Whatever may be the oblique position of an original circle with 
respect to the co-ordinate plane, there must be one diameter which is 
parallel to that plane ; now the projection of this diameter being equal 
to the original, must be greater those of all the other diameters 
of the original circle, which are all necessarily oblique to the plane : 
and since the projection of every diameter must be a diameter of the 
proj curve, the projection of this parallel one must be the major 
axis of the ellipse. This diameter of the original circle parallel to the 


co-ordinate plane is that which is el to the trace of the plane. 
The conjugate axis of the ellipse will be the projection of that diameter 
of the original circle which is perpendicular to the former, or to the 
trace of the plane. 


50. The projection of a sphere on a co-ordinate plane must bea 
circle of the same radius as the sphere, this circle being the projection 
of that great circle of the solid which is parallel to the co-ordinate 


etrical solids, the inser of which are either parallel 
or i to the horizon. The plans, elevations, sections, pro- 
files, &c., furnished to the workman the draughtsman, are the 
jections on rectangular co-ordinate planes, assumed to be parallel 
to the planes of the machines or edifices, made to a reduced scale ; 
the plan being such a projection, made on a horizontal plane, and 
the elevation on a vertical plane. When the building or engine is 
supposed to be laid open, by being cut by a plane, #0 as to show its 
interior, the projection made on this supposition is termed a section, or 


3 


forms ; the original object 
: are vertical to the horizon appear only as right lines on a plan, 
bounding the figures which are the representatives of original planes 
parallel to the horizon ; and, conversely, these last-mentioned surfaces 


figure, p'a’ is shown os the samo line as the side of the assumed 
avoid confusion ; but this, obviously, need not be the case, 


eaphiccivans an original curve, its intersection |* 
e 


are represented by lines in the elevations, while the. vertical lan 
figures of the are projected into similar plane figures on 3 


or 
54. Hence two, at least, and com: three, such projections, on 
co-ordinate are ite to convey an idea of the 


of — ion enable us, 
elopiped, e solid of most frequent occurrence, to 


inclined in equal les to 
to the three edges of that solid le 
ines bearing one constant ratio to the originals, and forming with each 
other equal angles, which are the projections of the right ones formed 
by the original lines. : 
57. Thus, for example, if the co-ordinate plane be assumed 
dicular to the di of a cube, the projections of the three 
meeting in either end of that diagonal will form angles of 120° 


each other, and the three projections of the edges at one extremity 
will, respectively, bisect the equal angles formed by those of 
at the other extremity ; while the lines joining the ends of these six 
equal radii, which lines must obviously form a regular hexagon, will 
be the projections of the remaining edges of the solid. Each face of 
the os jected into an equilateral rhombus, as ACBF, BCDG, ACDE, 
Broa, &e., 
60° each. If the side of the cube be unity, 
those sides will be 8165, which is equal to the e of the angle at 
which the originals are inclined to the co-ordinate plane. The original 
diagonals of the three faces, AB, BD, DA, are obviously, from the 
ee position of the solid, parallel to the eo-rdioaas plane; 
eit projections are therefore equal to those originals, or are each 
equal to »/2=1'4142... If an original solid be made up of rectangular 
parallelopipeds, having their faces mutually parallel, and the co- 
ordinate, or e of projection, be assumed as equally inclined to 
three faces forming any of the solid angles, the pecjorsons a 
edges, xiii Koes pect el ih wey k would be 
to origi of *8164:1; the dimensions, consequently, of 
originals, as measured in the directions of lines of 
isometrically projected, may be set off from 
projections of any lines parallel to the edges of 
igure ae iunage of the original constructed which would 
show the three principal series of planes of which that original was 


jections of 


the diagonals of the rhom! 
scribing square isometri 

of constructing a scale for semaine the lengths of the axes of the 
isometric projection of a circle will i 

draughtsman. Construct a right-angl ¢ 
dicular of which are in the ratio of the side to the diagonal of a square, 


circumscribing square of 
triangle, from the acute 


* This specific application of projection was termed Isometric by the late 
Professor Farish, who pointed out its practical utility, and the facility of its 
application to the delineation of engines, &c,: as a distinctive one, this term is 
unexceptionable, ; 


e sides of which form angles cy ttt A of 120° and of © 
e 
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off; this parallel, and the segment of 


the minor and major axes of the 


termed oblique, but as they are but seldom 
we shall only here give two general theorems relating to 
we shall have occasion to recur to this subject in a 
this article. The oblique projection of a straight 


parallels. 
a sphere must be an ellipse, for the 
tangential to the spherical surface 
cylinder, oblique section of which must 
this elli > 


his drawing from appearing 
from other than the correct pointy which it mut ineitably be on mow 


occasions. But at present, i of light, 


; considerations 
vision, and art, we shall i to treat this branch of the subject of 
projections, termed in a purely geometrical manner. 

67. Instead of the simple elements alone, wich entered into the 


rays supposed to proceed from the building to the point in question, 
r ea that true vertex, conyeys the same impression 
wou le 


Peet, iets the plane of projec- | repeti' 


68. The following definitions are here given to avoid unnecessary 

tions. The plane, on which the projection is supposed to be 
formed, and which is represented by the drawing board or paper on 
which the constructions are made, will always be termed the plane of 
GO. The point of peel 

69. point of convergence of the rays, or jecting lines, or the 
vertex of the pyramids of rays, will be designated as the pee; 

70. The centre of the picture is the point in which a line, through the . 


vertex, perpendicular to the plane of the rs , meets that plane ; 
and the length of this perpendicular, from the vertex to the centre of 


the picture, is the distance of the picture or vertex: this term will also 
Morris terion pias e. when we have occasion to’refer to it. 

; vertical plane is one ing through the verte: el to 
the plane of the picture, era ay meer) 


3 


72. Let x ¥z...and u T£8, in the figure, be the plane of the picture 
and the vertical plane; v in the latter being the vertex. Let BB" be 
any straight line taken as an elementary original object : the rays from 
every + in BB" will lie in one plane, the intersection, b’ 6", of which 
with the plane of the picture will be the indefinite ive pro- 
jection or image of BB": the projecting plane (9) passing ugh any 
original line BB" and the vertex will also intersect the vertical plane in 
to b’b”. vp is the director of the original line. 

73. If original line 8B” were parallel to the plane of the | rab 
and therefore also to the vertical plane, its indefinite image and 
would be parallel to the original line. But if BB” be not parallel to 
the plane of the picture and vertical plane, it must intersect them 


74. The point a, in which any original line cuts the plane of the 
, is termed its intersecting point ; and p, in which it cuts the 
vertical plane, is termed the station point of that original line. 

75. Ifa line v P be supposed to pass throu; has koe hye acer to 
any line BB”, it will cut the plane of the picture, if the original 
line itself be not parallel to that plane. This line vp is termed the 
radial of 8 8", and the point p, in which{this radial cuts the plane of 
the re, is the vanishing point of the original line. 

76. If any original line pass through the vertex, its radial will 
coincide with it, and the point in which such a line cuts the plane of 
the picture will not only be its common intersecting and vanishin 
points, but also the common image of all points in the original line, an 
consequently of the entire line itself. 

77. It follows from these theorems that the original line, its director, 
its radial, and its image, all lie in its projecting plane, and therefore its 
i must pass through its intersecting and vanishing points; while 
ite director must pass through its station point: and that these four 
lines must form a parallelogram, unless the original line be parallel to 
the plane of the picture; in which case the director and radial will 
coincide in one line, lying in the vertical plane, parallel both to the 
original and to its image. ; , 5 

78. Let us now consider the projection or image of any point B in 
inal line BB”, and the situation of that image in the indefinite 
the line, according to the position of the point B. 


: 
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If » be at a, the in 
will coincide. If B lie in that 
of the of the picture to 


LE 
ah 
i 
i 
af 
a 
i 
Fe 


rl 
i 
| 


either direction. 

the point 8” lie on the contrary side of the vertical plane to 
that on which the plane of the picture is situated, its image b” will lie 
trary side of the vanishing point to that on which the inter- 
point is situated; and, as before, the vi point may be 
considered as the limit of the images in this direction; or as the image 
of a point in the original line at an infinite distance from the station 
point in either direction. 

81. Let two or more original lines be conceived as lying in an original 
plane ¥ Z, and suppose a plane w, which will be termed the vanishing 
plane of the original one, to pass through the vertex parallel to that 

plane. The lines yz, D £, in which an original plane cuts the 
plane of the picture and the vertical plane, are called the intersecting 
and station lines, respectively, of that plane; and the lines wp, Tv 7, 
in which the vanishing plane cuts the same two planes, are called the 
vanishing line and parallel of the vertex to that on ee. 

82. The intersecting, station, and vanishing lines, the el of 
the vertex, are all parallel to each other, these four lines being the 
mutual intersections of two parallel planes by two other parallel 


83. The intersecting and station points (74) of any original lines, 
lying in one plane, are points in the intersecting and station lines of 
plane: and the vanishing points of the same original lines lie in 
the vanishing line of that plane ; for the radials of the originals must 
lie in the vanishing plane of that in which the original lines lie: and 
these radials must ae bog a ca you po oe the = of the 
vertex, es respectively equal to those whi e original lines form 
ee ein eat ees the in ing or station lines. 

84. The vanishing line and parallel of the vertex to any plane will 
be those also of all planes whatever which are lel to the first : and 
the radial and vanishing point of an original line will be those also of 
all lines parallel to the first, whether they lie in one plane, or in dif- 
ferent ones. 

85. The ive projections, or images, of any number of original 
parallel lines, will be either parallel lines, parallel to the originals (73), 


i 
5 


or will be lines Passing, through the respective intersecting points of | ° 
7), 


those originals (77), and through their common vanishing point; and 
the points in which the indefinite images of original lines, not parallel, 
cut one another, will be those of the points in which the originals cut 
one another. 

86. It has been shown that the image of a line is parallel to that 
line's director ; if, therefore, two or mure lines have a common station 
point, and consequently a common director, or if the station points of 
two or more lines lie in one director, the images of those lines in either 
case will be el lines; and in these cases only can original lines, 
parallel, have parallel images. 

87. The ratios which exist between the definitive images and the 
original segments of lines are easily deducible, either geometrically or 
analytically ; but as these theorems do not lead to rules of frequent 
practical utility, we forbear, with one or two exceptions, entering into 

Let 8" B represent a finite portion of an original line, bisected 
by the point b’, then the rays vB", vB’, vB, and the radial v P of B" B, 
will be onical lines; the definite image of the original line will 
consequently be harmonically divided by the images b’, 6, of 3’ and B, 
by the vanishing point vr. Conversely, if any segment of an 
indefinite image of a line be bisected by a point, the segment of the 
original line between its station point and the original of the image 
farthest from that station point will be harmonically divided by the 
of the other two points. If the point which bisects a finite 
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lane of the 
ratio of the distance of the 
picture ( icular distance of the plane, parallel to the 
picture in which a B from the vertex; and it a B be divided by a 
point D in any ratio, the image a6 will be divided by d, that of p in 
nees ites original ples be th 

. If ano re be parallel to the e of the picture, 
the image of that yw be siallar to the original fae eerie 
will be to that of the original, in the ratio of the distance of the picture 


i ‘We shall naira fed pee Be Pe gand conventional notation as before, 
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omall, thas a} Se the iemnge of am, ead beeen x ¥ 


picture, ita i 
i 0) to 


~ 


i 


i 

: 
4 
i 
i 
: 
ut 


= 
t 
I 
he 
i 
= 
I 
= 
; 
ze 


i 
; 
4 
I 
He 
i 
Ue 
i 


: 
i 
iE 
Y 
ih 


ia 
; pes 


f 


A 
is : 
a 
; 
fy 
Ls 
a 
Fe 


vanishing planes. ‘ 

94. It follows, therefore, that the line in hich oo ee ae 
cut one another will have for its vanishing wi 0 
vanishing lines of the original planes cut each other, and that 

in 


will be that in which the intersecting lines of those planes eut each 


passing through the distance of the picture 1 

a ee of the picture in an auxiliary vanishing line 
perpendicular to ue one, and passing through its centre, and 
also cular to the intersecting lines of the original planes. The 


lying in the 
auxiliary vanishing plane, and dicular to the 
this ouxiliary radial is that of all lin hegeoy 


planes, the common vanishing point of which is the point in w 
. ‘ ines : 


pid 

uxiliary radial meets the auxiliary ishing li This ~ 
ee! a van ne. 

vanishing point is the i , oF projection of the points in whisk tas 


98. The auxili plane, cular to the 

inal planes, as well as to their vainishin, and to the plane of 
the picture, will intersect those o: 

to their intersecting lines, and parallel to their principal radial. = 

99. It follows from these definitions, that the vanishing lines of all 


ine pee oe to one or more parallel original planes will pass 


ugh the auxiliary vanishing point of those planes. 
100, If the original plane, or parallel plates, Ba icular to 
plane of the picture, their principal radial will coincide with 


distance of the picture. Their auxiliary radial will be parallel to 


plane of the picture; and the vanishing lines of perpen- 
Hicular to. the origloal, planes, will i ther, ‘and 


F 
& 
es 
i 
F 


auxiliary radial cuts that | 
inte touching Shes olesls will be intersections with that 
of vanish: 


choo outs the inberssoting lint 4 MAS’ Awtcnigieal Ra tale 
cu e e origi 
fore be point in the vanishing line, to be determiied by eegh emt 


* From this theorem the relation between perspective 


or the former may be considered 
perspective projection, the vertex being at an infinite distance. _ 7 Pe 
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planes of other original planes, inclined to the tina 
0) 


a eo 
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ely, while the vanishing point of each such wagew the plane to each other, and to the intersecting line, will not 


| in the original plane will be a second point in the vanishing affected by so doing. And if the vanishing plane of that original 
line of the plane inclined to the former. Therefore this vanishing line | plane be also turned round on the vanishing line in the same direction, 
ei peercl pat emag hag tare the same observation will apply to the radials of original lines in the 
102. ifaright conical surface be imagined formed round the | original plane; which will preserve their original relative position to 
auxiliary radial as an axis, having the vertex for its apex, and its side | that vanishing line: these radials will be therefore parallel to the 
with that axis the complement to the angle the secondary | original lines respectively, when both they and the original lines are 

i planes form with the first; the vanishing planes of these | brought into the same plane. 
yg Ga ones will touch that conical surface in a line, which 105. Since the principal radial is perpendicular to the vanishing line, 
will be ipal radial of each such’ vanishing plane; and there- | this radial will coincide with the auxiliary vanishing line when the 


i first original plane in a line | vanishing plane is brought into the plane of the picture. 

tangential to the circular section of the conical surface by that original 106. But if, as frequently occuts, the constructions must be made 
plane. Again, the point in which these tangents to the circular section | on the supposition that the original plane has been turned round on 
cut the intersecting line of the first original plane, will be common to | its intersecting line in one direction, and the corresponding vanishing 
the intersections with the plane of the picture of each vanishing plane | plane turned round on its vanishing line in the contrary direction ; the 
respectively, or to the vanishing line as above stated. radials will not be parallel to the original lines on this supposition; 
103. Constructions can be made, founded on these general theorems, | when the two planes coincide in one. These radials miust therefore be 
by which the perspective projection of plane figures, or solids, may be | drawn, making the same angles with the parallel of the vertex and 
ined on a plane, taken to represent the plane of the picture, and | with the auxiliary vanishing line, that the original lines make with the 

all other original or vanishing planes brought to coincide with it b: intersecting line, and with lines perpendicular to it. 
being turned round on their intersections with each other, and wi 107, As an example of the application of the foregoing principles, 
i let it be required to draw the ve projection of a tetrahedron, 
of a given magnitude, its position with respect to the vertex and the 

plane of the picture being also given or assumed. 
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108. Draw y2* at pope Oe tepresent the intersecting line of ; 111. Draw the equilateral triangle a Bp for the face of the tetra- 
one plane of the solid; and take any + © for the centre of the | hedron in its given or assumed position with respect to the intersecting 
c draw cv’ to yz for the auxiliary | line of its e and the centre of the picture: this construction 
: line of the plane (95), also draw c v parallel to y z, and equal | implies that the original plane of that face has been turned round on 
to the given distance of the picture (70) ; this, and the following steps | ¥z, in the same direction the vanishing plane was turned round in, 
in the construction, being foinded on the supposition of the a on P,P, Through v’ draw the radials of the sides of the triangle 
vanishing plane (95) being turned round on Cy’, till it coincide parallel to them, and cutting the vanishing line in pP,, Py, Py, the 
the of the picture. Make the angle cvc’ eqtal to the comple- of those sides ; the perspective images of which being 
of that at which the of the tetrahedron is assumed to be | drawn the intersecting and vanishing points of the sides 
inclined to the plane of picture a roe ee Ss eal sg 5) ge eR peomery Sp baadh ah Se et 
c’ the centre of y 12. If the original triangle been assumed as lying between the 


that vanish- | ititersecting and station lines of its ¢, ABO would have been above 
‘or the auxiliary radial, | the former line, and its i abd below it; if that plane be supposed 


prs vo the. yanishing line, in q the auxiliary vanishing | turned round in the same direction. 
point the plane of the original tetrahedron. If rays be drawn from v’ through a, B, and D, they will be found to 
109. Draw 22 to Vc’ for the interséctioti of the auxiliary | pass through the images a,b,d of those points, and recourse must fre- 
vanishing plane the one; k therefore, in which z R meets | quently be had to this mode of determining the image of a point ina 
VQ, will represent the in which the auxiliary radial meets the | line, when circumstances prevent the possibility of determining it by 
a ma means of the image of another line, also passing through the original 
10. e’v' in that line equal to o’y, and through v’ draw a| point. Or if the distances of any points in a line, as 4,3, from its 
lel to ¥z, which will represent the Vertex and its el (81) | intersecting point, be set off from that point along the intersecting 
t into the plane of the picture by the turning of the vanishing | line, and the radial of the line be laid off along the vanishing line, from 
plane on the vanishing line r, P,. the vanishing point, of the original line; then lines drawn from the 
* In this and some subsequent figures, the a letter to it is freer ints in the in i line to the point in the vanishing 
to signify that that letter applies to the } peace the F cut the image of the line in those of the points , D. 


that reference * Let ¢ be the intersecting point of an original line #A, aiid & its vanishing 
to prevent | point, yP being its indefinite image; then if ya and py be drawh in any, 
whatsoever, but opposite directions, parallel to each other, yA being made 
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113. By one or other of these principles, the images of any definite 
right lines, and therefore of any rectilinear 

For one or more original lines = assumed as passi 
through one or more points, the images of ; 

the indefinite images of the assumed lines will give those of po 


those points lie ; and these assumed lines may be so taken as to define 
the images with more ion, or to obviate the necessity of drawing 
radials of lines but little inclined to the intersecting lines of the es 


faces of the tetrahedron 
centre, with ran a radius, describe a circle. Ext ar to touch 
this circle, ; Tespecti to AB, BD, AD. e point p, 
in which the tangent parallel to aB cuts yz, pop ak Py the 

i int of AB, draw Pp, P,, the vanishing line of the of the 
solid meeting the face ABD in AB: and on the same principles P, P,, 
P, P,, the vanishing lines of the two remaining faces are found ; then 
FP, Ps, Pq, in which ot) of - i rare reser ye ne will be = 

ing points (94) of the edges of the solid, nat rsnggi yd 
drawn from a,b,d to these points will complete the image of the 
tetrahedron. 

114. Simple as is the construction above described, for finding the 
vanishing lines of planes making any progeere angle with a given plane, 
it may uently be avoided by availing ourselves properly of the 
symmetry of the solid to be delineated. Thus, in the example before 
us, after finding the i , a,b,d, of one face of the tetrahedron, we 
might have determined the image of the centre of that face by drawing 
those of the perpendiculars on each side of the triangle from the 
opposite angles; a line drawn through this centre and through Q would 
be the image of one, perpendicular to the plane of the triangle (97) ; 
this line would pass ugh the vertex of the pyramid, or through the 
angular point in which the other three faces meet, by finding the 
image of this point, which can be easily done by first determining the 
intersecting point of the perpendicular, and the intersecting line of any 
plane in which it lies; then lines drawn from a, }, and d to this image 
e would complete the figure. 

115. When a vanishing line is obtained, it is frequently requisite 
to determine its centre and distance, or its principal radial; this is 
done ng Fed construction employed to determine the vanishing line 
P, Py us, to determine the centre, &c., of vanishing line P, P,, draw 
a parallel to it through o, making cv” equal c v, the distance of the 

; also draw cv’ perpendicular to the vanishing line for its 
auxiliary one, cutting the former in c” its centre. Make c” v’” equal 
c’ vy", the principal radial ; then v’” p,, v” P,, v’” P, being drawn, they 
will be the radials of the three sides, ab, eb, ea, of the face of the 
solid, and will be found, oper 0 to make angles of 60° with each 
other (83). The radial vy” Pp, will also be found equal to v’ p,, these 
lines representing one and the same line, only brought into the plane 
of the antewes by the rotation of two different vanishing planes on their 

es. 


116. The perspective projection of a curve may always be found by 
means of the images of a sufficient number of points in the original, or 
by the projection of some inscribed or circumscribed polygon ; if the 
curve be a plane one:,in this case the i of a tangent to the 
original curve will be a tangent to the image of that curve. For if the 
image of the tangent meet that of the curve in more than one point, 
these points must be the images of points in the origizial curve thro 
which the original of the tangent must pass; which is contrary to the 
supposition. But there are some theorems regarding the perspective 
projection of a circle, and constructions founded on them, which ought 
to be well understood by the draughtsman. 

117. The rays from the circumference of a circle, obviously, form a 
conical surface, the section of which, by the plane of the picture, will 
be one of the conic sections. If the original circle, or base of the cone 
of rays, be parallel to the plane of the picture, the image will be a 
circle, the radius of which will be to that of the original in the ratio of 
the distance of the picture (70) to the distance of the plane of the 

i circle from vertex (89). 

118. If an original circle do not touch, or cut, the station line of its 


equal to the distance of a point a in the original from its intersecting point, 
and ry equal to the lenyth of the radial of the linc; then a, v being joined, 


(’ 


Av will cut +P in a, the image of the point 4, For however the lines ya, Py 
inay be drawn, the triangles yaa, avr will be similar; the antecedents ya, 
rv being constant, the consequents ya, ar must be so likewise. When this 
principle is applied, the two parallels may be so taken that the line va joining 
their extremitics may cul yr at nearly right angles, and so define the point 
with precision, 


plane, its image will be an ellipe wherever the plane of the 


may be; the section by the plane of the picture happen to be a 
pe sag one, an exception to w we shall recur on a subsequent 
occasion. i a eae Has De Seen ane See SSS will 
bea ys and if that line cut circle, the image will be the 

branches of an hyperbola, the 


aevV ‘DF 
119. Let kia be an original circle, a8 being the station line (81) ; 
the image of the circle will in this instance, be an ellipse. Daw toe 
diameter c p to the circle, perpendicular to 4B; and let @ be the point 
in cp through which the chords of the tangents from all points 
pass, according to the well known property of the circle. 
represent the vertex, the vertical plane being sup) to 
round on the station line a8, till it coincide wi 
circle ; vv’ being the director perpendicular to the station line. 
DE, inDR, equal to the tangent to the circle drawn from p; bisect VE 
by a ndicular, cutting AB in F; on F as a centre, wi' FE 
for a radius, intersect AB in a and B, and draw lines 


ee 


“ 
4 
g 


i 


points and ete hey need vel 
elliptic image of the given circle, wherever the e 0 picture may 
be poston g and at whatever angle that plane and the vertical one be 


inclined to the plane of the circle. 

120. If a,B be two points in 4B, such that each is in the chord 
the tangents from the other point produced, then, from the properties 
of the circle, A 2, BH will be equal respectively to the tangents a 
BL, drawn from those points; and the square on A B is equal to the 
sum of the squares on AN, BL, or on AE, BE, §& therefore lies in the 
sean ri doula. By tie Santon ot at, pis 0 agin agen Oe 

le A VB, le e di of AL, BN is a right con- 
eoeanay the images of AL,BN will be perpendicular to each other, 
and parallel, respectively, to those of the tangents A N,AM; BL, BK 
having the same station points with the chords KL, 1N. 
since ALis harmonically divided in kK and G, and BN in Mand a, 
the i of KL will be bisected by that of G, and the image of MN 
will be pasted by the imigs of 9 (8) 
diameters to the ellipse, mutually bisecting each other, 
reciprocally to the tangents which are the images (86) of aN, AM, BK, 
BL, the images of KL,MN must be conjugate diameters, and since 
those diameters are perpendicular to each other, they must be the axes. 

121. If v’, the foot of the director v v’, coincided with p, or if v v’ 
were in the auxiliary vanishing plane, the cular to V EB would 
be parallel to AB, and PQ,sR would be the originals of the axes, — 
which accordingly would be el and perpendicular to the inter- 
secting line. But in every other position of v v’, with reference to the 
circle, these axes must be oblique to that intersecting line, while the 
angles they form with it will vary according to the distance of y’ from 
D, and according to the length of the director v y’. pee 

122. The points G and x will not be common to two or more con-— 
centric circles, the originals of the axes of the elliptic projections of 
concentric circles will not be in the same ight lines, nor will they 

coinciding, 


& 


a 


have the same station points, tin the case of v’ and p 


the same 
practical ive drawing, we shall not dwell on the subject. 

124, The only solids with curved surfaces that need be considered 
are, the cylinder, the cone, and the sphere. 

125. If aline be conceived to pass through the vertex, parallel to 
the axis of a cylinder, whether right or oblique, two planes 
through this will touch the cylinder in two lines of its surface, 
also parallel to its axis, which will be the originals of the straight out- 
line of the perspective projection, or image, of that cylinder. ; 

126. These two tangential planes will cut the plane of the base of 
the solid, or that of any section of it whatsover, in two lines, which 
will be to the curve of that section. And the parallel to the 

is obviously the radial of that axis, which, by 
a ge by picture, will determine the 
vanishing point 5 ay vanishing point, it must be 
remembered, is the of the point, in any ortghoal ‘paakin cutting 
the cylinder in which the two tangents to the curve of the section in 
that plane meet, which haye been shown to be the originals 
outline of the solid. , 


of 
127. If therefore the image of the base or of any section of the 


Oe 
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point of the axis will give the straight parts of 


er bya plane be obtained, lines drawn tangents to this image 
the vanis 
trong en d; these outlines must also be tangents to every 


- other which is the image of any section of the original cylinder. 
128. If a line through the vertex and the apex of a cone, and 
meet the plane of its base, or any other plane cutting the cone, two 


lines drawn through the point of intersection tangents to the curve of 


* 


the section will be the intersections with that plane of two others 
passing through the vertex and tangential to the surface of the solid, 
and these two planes will touch the cone in lines which will be the 
igi of the outline of its image. 
129. The ray just mentioned passing through the apex of a cone is 
analogous to the radial of a cylinder passing through the vertex, the 
| cylinder being considered as a cone, with its apex infinitely distant. 
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i of its plane. An 
y z, having its transyerse axis in en, will be the 


the vanishing t of the plane of the 
isthe raising lin of ll planes perpen to 
and intersecting it in lines parall to the ie of 
original of the quadrilateral w x yz is there- 
the the original of fyhi, or to the 
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of the sphere by the i 
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to that of the vanishing plane passing through 
of the sphere; w2yzia consequently the image of 


to the line ce; it is shown so in the figure, 
ecessary lines; but as every diameter of the sphere which lies in a 
to that of the picture is also parallel to that plane, ab may make 
5s whatever with ce, 

» + The points ra, sb, are not the same, though they cannot be distinguished in 


if 


the square circumscribing the circular base, and the inscribed ellipse 
that of the circle itself, or this ellipse is the outline of the sphere. 

135, If the distance of the vertex (70) be supposed to be indefinitely 
great, compared to the magnitude of the object to be represented, the 
pyramid of rays may be conceived to become a prism, or the rays to be 
parallel. On this supposition the vanishing points of the lines of the 
original object would be indefinitely distant from the centre of the 
picture, and the images of parallel original lines would be parallels. 
The isometric projection of a parallelopiped (57) is obviously a limited 
case of this kind, the limitation being necessary from the object in 
yiew, which induces us to adopt that kind of projection. But there 
are occasions on which it is desirable to delineate rectilinear objects 
pictorially, which from their small relative size, and from other con- 
siderations, do not require the application of perspective projection, 
and which would not be adequately represented by an isometric one. 
In such cases the draughtsman may readily ome his purpose by 
combining the principles of projection on co-ordinate planes with per- 
spective, as in the following example. ; 


136. Let a hexagonal figure, abedefg, be drawn, with the condition 
of o ite sides shall be parallel, and consequently 
ual; from the ‘es a, c, f draw lines parallel to the alternate sides, 
meeting in a point ¢, and from the intermediate angles b, e,g draw 
lines parallel to the remaining sides respectively, and meeting in h. 
The thus formed will be the orthographic or orthogonal projection 
of a cube, under certain unknown conditions of inclination of the plane 
of projection to the projecting lines, and of these to the original planes 
of the solid. 

137. The projections of the centres of each face of the cube, as q, 
may be found by drawing the diagonals, as ac, bd, and if lines be 
drawn through the centres of each pair of opposite faces, as pr, which 
lines will obviously be parallel to the edges of the solid, and perpen- 
dicular to the planes of the faces, they will through the vertices 
of right pyramids placed on each face. By making the altitude of 
these ds, as pq, equal to half the projection of the parallel edges 
bf, &e., of the solid, we obtain the remaining angles, J, m,n, 0, p,1, of 

solid termed a rhomboidal dodecahedron, one diagonal of each 
face of which is one edge of the original cube. 

138. By previously constructing the projection of a cube in the 
manner just described, the sides of which will furnish a scale of the 
ratio of the projections of any lines parallel to the edges of that cube, 
the projection of any parallelopiped may be obtained, and from ‘this 
again the image of any syimmetvical solid deduced, In this manner 
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the totes f crystals can be drawn with the most accuracy, and 
@ most distinet ¢ conception obtained of them and of the relative position 
of their planes. And by i diagrams of the 


ive projection is principally 
employed to furnish a pictorial outline of a building, machine, &c., or 
to convey an idea of an object of that description to the spectator, but 
to do this the perspective outline must excite in his mind the ideas of 
the real forms of that object in their relative situations, such as would 
be excited by the object itself, when viewed from a given point. But 
there are limitations to the apparent forms of pa rey arising from the 
structure of the eye and the laws of vision, which the draughtsman 
muat never lose sight of, when be peeeaeny applies the purely geo- 
metrical principles we have deduced, or otherwise he may produce an 
accurate projection of an object which would be many J unintelligible 
to an ordinary spectator; as the outline of the sphere, deduced in the 

receding example, would be to an unini eye. 

140, Since the eye can only embrace at one time a very limited field 
of view, in order to see the whole of an object without changing the 
begs eye, the spectator must not be nearer to it than a certain 

i , for otherwise he would have to turn his head to see the 
successive parts,and at each such change of position the apparent 
forms of those parts just escaping from his view would undergo a con- 
siderable modification, arising from the structure of the eye itself. 
Few persons are aware of these modifications, owing to the effects of 
habit and the result of the ju: t, which induce us unconsciously 
to assign the real and constant forms we know the yw of the object 
to to the apparent forms under which those are seen. 
Indeed it requires a considerable degree of abstraction and education 
of the eye to make the mind cognisant of the fact, that it is never the 
real form of an object that presents itself, a truth familiar to artists, 


who know that persons when first attem to draw an object before 
them by eye, invariably draw it as they know it to be, and not as they 
really see it. 


141. We have stated that the perspective at yore of an object is 
rarély viewed from the precise point from which alone it ought to be 
viewed, so that the forms in the projection may suggest the ideas of 
the forms whence they were deduced; consequently the out- 
line should not in any part deviate greatly from what we may call the 
average form under which the true one would present itself to the eye. 
To effect this accordance the draughtsman must assume his point of 
view, or vertex, at such a proportional distance from the object itself, 
or from the imaginary model of it, that the rays from the points of it 
farthest apart, may not contain an angle greater than 60° at most, and, 
if circumstances allow of it, of not more than 45°. In short the 
pyramid of rays from an object to the vertex should be included 
within a cone the angle at the apex of which is not greater than that 
above named. 
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being at variance not only with his judgment of the real parallelism 
ines in question, but even wih eaany uncultured observa- 

ut there is another optical phenomenon rerarditig the appear- 
long parallel lines, which we must briefly allude to, because it 
considerable light on the distinction between the apparent 
jects as seen by the 


ie 
Fi 


which forms are functions of the 


28 
Eq 


resulting from the section by that plane of the pyramids of 
those original forms, which sectional forms are functions of 
those angles, 

paral lines those of th fantde of Me a building. ex'et in 
, a8 those of the e of a long building, or of a garden 

wall, for example, he very palpably perceives the apparent conv 

of these “gb mcrene dl pig taped from him to the 

left ; on reflection, he is therefore convinced that the apparent 

form of the relly peu straight lines are curves, produced by the 


He 


mi 
é 


45. The parallel eae of such a Tikes; which | and the 


would result from the of the picture being assumed parallel to 
reassume their natural —_—— curvature, if 
from the correct vertex; but if not, parallelism would 


lely under which the original forms are seen, and the figures | t 


146, The draughtsman, consequently, must never assume his plane 
of the picture parallel to the longest side of a building, &., however 
much he may be tempted to do so from the facility of making his con- 
structions under this condition, when the projections of such a side 
would subtend at the vertex an angle of more than 15° or 20°. 

147. seeping these conditions in view, the draughtsman may assume 
the distance of his picture, or its distance from the vertex, entirel 
according to his own convenience, since it is only the absolute cess b 
tude of the i or projection which is altered by the different 
distances of the picture, the figure of the image being similar on all 
parallel planes, as long as the vertex and object remain the same. For 
the sake of facility of construction, he will generally assume his plane 
of the picture as coinciding with some principal vertical line of the 
object or model, 

148, The shadow of any object is obviously the projection of it on a 
surface, by converging on parallel lines or rays, according as the lumi- 
nary is supposed to be at a finite or at an infinite distance, as the sun 
may be considered to be as regards terrestrial objects. When, there- 
fore, we have obtained the projection of an object by the princi 
just explained, they will also enable us to obtain the projection of its 
shadow on one or more planes or surfaces, as supposed to be cast by 
é artificial light or by the sun; the problem being simply to deter- 
miue the projection of the intersection of a pyramid or prism of rays 
passing from a given or assumed point through the points of a 
Fe Pat gooey, paid i a 

149. If the object be perspectively pro ani @ 
the sun, the point of the parallel rays, ‘rhdke atreation Wash 
be given or assumed, will represent the sun, that vanishing point 
is the image of a point infinitely distant. 

150. Although otir power of forming correct conceptions of the true 
form of an object, as derived from a Pe eco or pictorial ae ae 
tion of it, is much increased by the ion of light and shade, and of 
shadows of the object correctly projected by rules identical with those 
by which its outline was obtained, yet as soon as we thus approach th 
domain of a higher art, that of painting, the mathematical. sion 0 
the shadows we should obtain to Been 
eae considerations conn with the art alluded to, Hence 
it’ is that the draughtsman’seldom applies the geometrical prix 
for finding the true shadows of the engine, building, or ¢ 1 
object, the outline of which he has delineated ; for at an early stage of 
his practice in dra’ he ought to have acquired sufficient knowledge 
of art to be able to to his outline the effect of light and le 
without any gross violation of truth of nature, and with a better 
pictorial effect than he could be rapt @ sepcer die rules. We shall 
consequently only give two simple examples relating to the projection 
of shadows, rather as affording additional illustrations of the prin- 

jections, than for any practical utility as regards the 


151. Let the line os, cs, passing the centre ©, ¢, of a sj y 
be given as the directi tae Soir ak: Ws trees bs Ualerataas 
the shadow of that sphere on the given plane L Mn. It is obvious that 
the problem is to determine the section of the right cylindrical surface, 
formed by the system of parallel rays, which are tial to the 
spherical surface, by the plane 1 Mn; and that the great circle of the 
8 pad yy Peon bahay in wich Chee cart coe oe 

e base of the cylinder, and the boundary between the illuminates 
* te Drew of pag teeta ections of the ray, and 

52. wee’, oc, dic to the projections o r, an 
make them respectively equal to the divtadeal of the cnae the 
sphere from the ¢o-o' te planes; o's, c’ 7, drawn through the 
in which the given ray cuts the co-ordinate p' , will represent that 
ray brought into the co-ordinate planes by the turning round of its 
projecting planes on its projections; draw a’b’, d’ é’, dicular to 
¢, cs, making them equal to the diameter of the sphere ; then lines 
drawn through a’, b’; parallel to ¢7, will the two rays, 
touching the surface of the solid and lying in i penlocting Fiat 
the given ray brought into the co-ordinate plane along with that ray: 
hese lines will cut c1 in QR, the vertices of the major axis of the 
elliptic outline of the shadow of the sphere on the co-ordinate plane. 
The conjugate axis qr will be given by peering is parallel to oT 
eaten ee Soetitarer ab tie sphere; for these Hine ert asf 4 

be the boundaries of the Pos tt ee of the cylinder of rays. es 
drawn through a’, LD inp to oc’, will cut cr in the vertices a, B, 
of the conjugate axis of the elliptic projection of the great circle, ig x4 

a iiphuoee pe phtiping omehetenel BD ) E 
to the circular on of the sphere, drawn ¢ perpendicular 
> O18; Will He the major axis of is elli 

153. bylaed plane of the great circle, of which apBg is the pro- 
jection, is obviously by the construction perpendicular to the given ray, 
plane of this circle is eut by the projecting plane of the given 
ray OT in the original of aB, while the diameter p B is the projection of 
the intersection with the plane of the same great circle, by a plane 


passing through the given ray ¢s, cs, and perpendicular to the plan- 
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projecting pine of the given ray. This perpendicular plane must, | elliptic elevation adbe, of the circle separating the light and shade on 
cb ose 3 Ia tagheticd-teodectine of the given ray. f the sphere, and the elliptic shadow Li grog, Briel e the vertical 
154, By the same i ied to the other projection, the ! co-ordinate plane, may be obtained. ‘ 
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the two elliptic outlines of the 
i planes, must cut ¥ z in two 
the segments of the ellipse on either side of 
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the figure; and ot, wn, will cut the opposite 
sides in the points in which the elliptic outline of the shadow of the 


mine the 
plane of 
other in Q, the shadow of the point. 


ints J and p, or /, p’, in which these 


els meet the 
e shadow : lp, LP 


being, drawn, they will cut each 


is the principle employed 


in the follo construction. 


the centre of the picture, oy the distance of the picture, P,x the 
line of the face abcd, and yz its intersecting line; while 
yz’ is of the face efg, el to the former. Let yz and wz be 


- | given as the vanishing and intersecting lines of ts plage, on which the 
y Bt 


shadow of the cube, as cast by the luminous * 
is to be determined. 

160, xz, xw, being drawn, will represent the lines in which the 
plane of the shadow intersects those of the el faces of the solid 
(94). If we suppose planes lel to that of the picture to pass 
through the telus points of the cube, as a, these will intersect the 
two original piguee in Hay, a8 S446, peralist 9 YZ,2W; anda line, 
aa’, through the point of the cube, parallel to the auxiliary yanishing 
line, will meet a oie the point a’,* which will be the oblique one 
jection of the point @ on the plane of the shadow. Therefore, b 
drawing lines through the points a, b, ¢, d, parallel to xz, to cut x z in 
a, B,..5, then lines lel to w 2, through a, B, .,, 4, will cut lines 
parallel to wo’, drawn through a, }, c, d, in the oblique projections of 
those points on the plane of the shadow, and by referring ¢, fg... to 
wx, in Pawns) way, we obtain the oblique projections of the other 
angles of the cube. 

161. Since the sides of the cube ab, ed, ef, &c., are parallels, their 
oblique projections will be Is (59), consequently the images of 
these Is a’b’, ed’, ¢ f’, &., will have a common vanishing point 
P’ in the vanishing line of the plane in which the oblique projections 
lie; for the same reason, a’d', Uc’, f'q’, &c., will haye a common yvanish- 


ven in position, 


the | ing point X, iny x, Now it is obyious ant te Faninsiig BEANS Fy 
a] 


P’,, are, by an extension of the principle, the oblique ons on the 
of the shadow of the vanishing points P, P, of the original sides 
of the cube ; consequently the former may be determined from the 
last-named yanishing points by simply drawing lines through them 
to wc to cut yx in P, P’,, 
162. If & had been given as the image of the point in which a line 
through the luminary Bhasasien, 2 to the plane yz met that plane, 
would be determined by making &*, drawn 
auxiliary vanishing point Q, the image of the given ndicular 
height of the luminary above the epee! lane. A line ugh * 
to wo’ will meet o’& produced in /, the oblique projection of 
e luminary on the plane ¥z.* Its oblique projection /’ on the plane 
of the shadow may be either determined as of a, b,c, d, &c., were, 
or by drawing a line, as al, at pleasure, to cut the vanishing line x P 
Sides vgiding point is yanishing point may be transferred to 
X¥ by a parallel to ow; then a line drawn through q’, the oblique 


* That is to say, a’ is the perspective image of the oblique projection of the 
original point of which a is the perspective image. 
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point, will cut * 2 pro- 


on the plane of the 


jection of @, to this tranaferred vani 
Saeed in I’, the oblique projection of the | 
shadow 


163. Draw lines through J’ and through the oblique ; 
a’, U, ¢, d, ¢, &e., intersecting each such line by toe eee 
*a, *b, *¢, &e,, in the shadows a”, U’, c’, &e., of the angles of the cube, 


zw 


and these points being joined, the figure thus produced will be the 
image of the shadow of the cube on the plane as proposed, 

164. The oblique projecting lines aa’, &c., were assumed parallel to 
the picture and its auxiliary plane, simply for facility of construction, 
or else the points a, b, c, ¢, f, &c., might, as well as the luminary, have 
been projected on the plane of the shadow by lines in any direction, 

vided these lines were parallels according to the above principle 
158). 


165. Draw lines through * and P,, P,, and Q, the vanishi ints of 
the sides of the cube; then the images, as ab", c'd", re of the 
shadows of the parallel lines of the ein solid will meet in a point 
in the corresponding line drawn through * and the vanishing point of 
those originals. For the planes passing through * and the parallels 
ab, cd, ef, &c., must intersect in a common line, passing through * 
and parallel to those originals: this common intersection will there- 
fore have the same vanishing point, P,, as those originals; the line * Pp. 
represents that common intersection. Now the shadows a"t", c’d", ef 
are the intersections of the before-mentioned planes by another, namely, 
by the plane of the shadow, and these intersections, a")”, ¢’d", &c., 
must meet each other te a yh *p, the ey ee Se gee of the 
planes ing through * the original lines. e same reasoni 
raged other shadows of the corresponding parallel sides of 
ie cube, 
PERSULPHOHYDROCYANIC ACID. ‘Synonymous with hydro- 


ene oa acid. [CYANOGEN. 
PERSULPHOMOLYBDENIC dom. (MoryspEenum, Sulphides of.] 
PERTURBATIONS. [Gravrration.] 
PERTUSSIS. [Hoortyo-Coven.] 
PERUVIAN ARCHITECTURE. Remains of ancient Peruvian 
are dispersed over the western parts of South America, from 
uator to 15° S. lat., jally over the Montafia. Nothing 
is known of their date, but the oldest is attributed to Manco 
, the traditional founder of ancient Peruvian civilisation, who 
have flourished about three centuries before the conquest of 
by the Spaniards, or 1200 a.p. These remains are characterised 
simplicity, symmetry, and solidity. There are no columns, pilasters, 
,and the buildings exhibit a singular uniformity and a com- 
it of all exterior ornaments. The structures, whether mere 
are all of stone; the blocks in some instances being 
and in horizontal courses, in others consisting of huge 
masses; while in both the doorways and openings for 
are formed of jambs inclined towards the top, and covered with a 
stone as a lintel; being, in fact, in all respects almost the exact 
counterpart of the Pelaagian masonry of Greece and Italy [PeLasc1an 
Ancntrecturr)]—a circumstance the more remarkable since, if Peruvian 
tradition be ne wreard at fault, some eighteen centuries must have 
between the example of Pelasgic construction in Europe 
the earliest in Peru. 
The great road of the Incas, which runs from Quito to Cuzco and 
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| the table-land of the Deena, is made of enormous masses of 
rphyry, and it is still nearly perfect in several parts of the Montatia. 
umboldt obtained an ancient Peruvian cutting instrument, which 
had been found in a mine not far from Cuzco: the material consisted 
of 94 parts of copper and 6 of tin, a ition which rendered it 
hard enough to be used nearly like steel. ith instruments made of 
this material the Peruvians cut the enormous masses of which their 
buildings were com: Some of the buildings near Cuzco contain 
stones 40 feet long, 20 feet wide, and nearly 7 feet thick. These 
stones are fitted er with great skill, and, as it was supposed, 
without cement. But Humboldt discovered in some ruins a thin layer 
of cement, consisting of gravel and an argillaceous earth; in I 
edifices, he says, it is composed of bitumen. These stones are all 
parallelopipedons, and worked with such exactness that it would be 
impossible to perceive the joinings if their exterior surface were quite 
level ; but being a little convex, the junctures form slight depressions, 
which constitute the only exterior ornament of the buildings. The 
doors of the buildings are from 7 to 84 feet high. The sides of the 
doors are not parallel, but approach each other towards the The 


verre walle Gf Dissed Ge Sctiaal 9 We felgteal licoaatoape 
e walls o are fo! of huge poly, blocks of li ; 
from 8 to 10 feet in length, and the same in width, and 

fitted to each other without cement, precisely like those shown in the 
cut of the Walls of Epirus in Petascran Arcurrecture; but it is 
remarkable that not get the masonry almost perfect. of its kind, 
but that the walls are planned as fortifications with a degree of skill 
that excites the highest admiration of the military engineer, 

The oldest known ee ee is that called the house of Manco 
Mor =) which stands on an i in the lake of Titicaca. It is built of 
rather small irregular polygonal blocks of stones ; is curvilinear in plan 
and has small rude towers. The interior is divided into small square 
rooms, which are lighted only from the doorways. Not far from it is 
a later and less rude building of two stories, known as the House 
of the Virgins of the Sun. It is nearly square in plan, and is 
divided into twelve small square rooms on each story, those on 
oe ene being lighted by the doorways, and those above 
m “4 A by very narrow windows, but some are without any opening 
or li ght. 

The most extensive Peruvian buildings occur in the table-land of 
Cuzeo, which was the most ancient seat of the monarchy of the Incas. 
There are also ancient remains within the boundaries of the present 
republic of Ecuador. Near the ridge called Chisinche, not far from 
the volcano Cotopaxi, are the ruins of a large pare fs the 
Palace of the Incas, It was a square, of which each side was about 
30; long, and it had four doors. The interior was divided into 

ight apartments, three of which are still in tolerable preservation. 
Not far from the mountain-pass of Assuay is a ; called Ingap- 
pilea, or the Fortress of Cahar, consisting of a wall of very large stones, 


niches, of which several occur in the inner side of the walls, have the 
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or 6 yards high; it has a regular oval form, of which the 
axis is nearly 40 feet long. 
In the ruins of the town of Chulcanas, in the department of Truxillo, 
near the boundary-line between Peru and Ecuador, Humboldt had an 
eg cma ey ing the construction of the private buildings of 
Peruvians, and he o) es that they consist of one room only, and 
b the door opened into a court-yard. 
the ancient Peruvian tombs, the majority are square in plan: 
the burial-place in the basement; a small chamber above, the 
door to which, at some height from the ground, is the only opening 
into the tomb; and flat roofs. Some of the tombs appear to have 
had domicular roofs; and remains of a few tombs occur circular in 


(Humboldt, Vues des Cordilléres et Monuments des Peuples Indigénes ; 
Rivero e Tschudi, Antiguedades Peruanas; Gailhabaud, Monumens 
Anciens et Modernes : Fergusson, Handbook of Architecture.) 

PERUVIC ACID. A colourless, inodorous, crystalline acid, formed 
ee Gomme bys Sxtxturs of chlorate of potash and hydro- 


PERUVIN. Mea 

is a general term applied to those diseases of an epi- 
demic character which affect large 
remarkable for their destruction of human life. The two forms of 


Plague is a disease of so fatal and malignant a nature, that to this 
very circumstance it probably owes its nomenclature. The nosological 
definition of this disease by Dr. Cullen is perhaps as correct as can be 
given in few words :—“ A typhus fever, in the highest degree contagious, 
and accompanied with extreme debility. On an uncertain day of the 
disease, there is an eruption of buboes or carbuncles.” Dr. Patrick 
Russell, who practised at Aleppo during the plague of 1760-1-2, informs 
us that its at its commencement is much the same in the 
several of the Levant as in the cities of Europe. It advances 
slowly, fluctuating perhaps for two or three weeks; and although at 
period it generally proves fatal, yet it is often unattended by its 

istic eruptions. Indeed the cases in which the eruption is 
wanting constitute the most rapidly fatal type of the disease. The 
derangement of the m which ushers in an attack of the 

is much like that which commences the course of ordinary 


sion of strength and spirits, white tongue, eerie be Nae d = 
great oppression about the precordia, are among the symptoms o 
the TE pestis succeeded by a burning pain about 


mentioned symptoms are present, 
Bote ceed thee: Taueh tans ars la oioney Bylte 
it fevers. are ptoms of plague, 
pot Aig not invariably observed in 2 Seger fe far : 
oceur, which pone 7 Meare reference to the greater or less 
ome Th te informed by 8 nham that in the infancy 
us, we are info’ n the 
at f London y passed but some of those 
ized with it died suddenly in the hee re became: Si 
had previous sickness; the purple spots, which denote immediate 
ddalll toning ont all over the body, even when persons were abroad 
about their business ; whereas after it had continued for some time, it 
Moa pelin tegatana fea seve gg paninepe 
Dr. Russell .describes six classes or varieties Plague, in some of 
which the fever appears to have been very violent, while in others it 
was proportionally mild. The most destructive forms of the disease, 
according to this author, were marked by severe febrile symptoms; 
and the infected of this class seldom or never had buboes or carbuncles. 
The bubo however was the most frequent concomitant afterwards ; 
carbuncles, on the contrary, were remarked in one-third of the infected 
only, and were seldom observed at Aleppo earlier than the month of 
May, near three months after the disease began to spread. The car- 
buncle increased in the summer, was less common in the autumn, and 
rarely was observed in the winter. The absence of bubo and 
carinels at the commencement of the plague has been one of the 
grounds of contention among writers as to the real nature of the 
disease. Diemerbroech and some others assure us that no one symptom 
is pathognomonic of , and Dr. Ruasell concludes that “ the plague, 


under a form of the most destructive, exists without its 
characteristic , can admit of no doubt.” From all the 
evidence upon subject that we have been able to collect, it plainly 


morbid changes, history, 
so close a resemblance to 


those of the malignant of this , that it is difficult to 
regard them otherwise as types of the same disease, This opinion 
is by the authority of Dr. Mackenzie, who resided thirty 


at Constantinople. “The Seal pe that place,” 
obzerves, “very much resembles that of our gaols and crowded 
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hospitals, and is only called plague when attended with buboes and 
carbuncles.” Sir John Pringle too observes, “ that though the hospital 
or gaol fever may differ in species from the true plague, yet it may be 
accounted of the same genus, as it seems to proceed from a like cause, 
and is attended with similar symptoms,” ‘The buboes which charac- 
terise plague consist of inflammatory swellings of the glands in the 
groin and armpits; the parotid, maxillary, and cervical glands some- 
times, but less frequently, become affected. These buboes may either 
suppurate or gradually disperse : when suppuration occurs, it is seldom 
till the fever has begun to abate, and is manifestly on the decline, as 
about the eighth or ninth day. Carbuncles consist of inflamed pustules, 
or angry pimples, which, instead of suppurating, frequently terminate 
in mortification. They may be seated on any part of the body. 

The morbid changes that are met with in the bodies of those who 
die from plague are very similar to what we find in typhus, yellow fever, 
and in the carcases of animals that have died in consequence of a putrid 
matter injected into their veins, The vessels of the brain and its mem- 
branes are gorged with a dark coloured blood; the lungs and liver 
present traces of inflammation or of gangrene; patches of inflammation 
and ulceration are met with in the stomach and intestines; the heart is 
of a pale red colour, easily torn, and full of black blood, which, according 


.to M. Magendie, never coagulates. These changes however are not 


always found, and the same absence of appreciable organic lesion is 
sometimes observed in typhus and other diseases which prove rapidly 
fatal. No age, sex, or profession appears to enjoy an immunity from 
plague, nor does one attack secure the individual from future infec- 
tion; but it has been observed that old persons, women, and: children 
suffer less frequently and severely from its attacks than robust adults. 
Some persons also, who exercise particular trades, as knackers, tanners, 
water-carriers, bakers, and oilmen, seem to share this advantage ; while 
smiths and cooks were noticed, during the campaign in Egypt, to be 
more particularly liable to it. One law appears to be universal in all 
plagues, namely, that the poor are the first and chief sufferers. In 
Grand Cairo, Constantinople, and Aleppo, it is in the low, crowded, 
and filthy parts of those cities, occupied by the poorest people, that the 
plague commits its greatest ravages. The celebrated plague of Mar- 
seille, in the year 1720, first appeared in a part of the city noted for 
the sordid filth, crowded state, and wretchedness of the poor inhabi- 
tants. This was likewise true of London, where, from the same cir- 
cumstance, it obtained the appellation of the Poor's Plague. Like 
many other diseases, plague is observed in two forms: first, as an 
indigenous and local di » peculiar to the inhabitants of certain 
countries, and from which they are never entirely free ; and secondly, 
as a raging and fatal epidemic, not confined to its original seat, although 
exhibiting itself there in its most intense forms, It is the epidemic 
variety of this fatal malady that has engrossed so much attention from 
the earliest times down to the present ; and we shall therefore briefly 
pass in review some of the principal circumstances which attend its 
origin, progress, and termination. 

It has been observed that nearly all plagues have been preceded by 
certain natural signs, and by a greater mortality from malignant 
diseases generally than at other times. Among these precurso’ 
signals, great ef sudden atmospheric vicissitudes have been noted. 
Livy (v. 13) attributes the origin of a — to this cause. “The 
year was remarkable,” he observes, “for a cold and snowy winter, so 
that the roads were impassable and the Tiber completely frozen. This 
deplorable winter, whether it was from the unseasonable state of the 
air, which suddenly changed to an opposite state, or from some other 
cause, was succeeded by intense heat, pestilential and destructive to all 
kinds of animals.” But in the great plague of Athens, of which 
Thucydides has given so minute a description (ii, 48, &.), he observes 
that the year of the plague was particularly free from all other 
diseases ; and he mentions nothing unusual as having occurred in pre- 

ing years. The city however was then greatly over-crowded with 
inhabitants, a great part of the population having taken refuge within 
the walls of Athens (ii. 16), in consequence of the war. [Prricuzs, 
Broa. Drv.] Russell informs us that the winter of 1756-7, which pre- 
ceded the petechial fever of 1758 at Aleppo, and the plague of 1759- 
60-1-2 in different parts of Syria, was excessively severe. Olive-trees 
which had withstood the weather for fifty years were killed. In the 
following summer a dearth ensued from the failure of the crops, and 
so severe a famine, that parents devoured their own children, and the 
poor from the mountains offered their wives for sale in the markets to 
buy food. The connection between famine and pestilence has been 
noticed in all ages of the world. An enormous increase of insects has 
frequently been observed to precede a pestilence. We are informed 
by Short, that in 1612 Constantinople was infested with crowds of 
grasshoppers of great size that devoured every green thing, and the 
next year (1613) the plague carried off 200,000 inhabitants of that city. 
In 1612, swarms of locusts laid waste the vegetable kingdom in 
Provence; and in 1613 the plague appeared in different parts of 
France. Locusts and pestilence are frequently mentioned together in 
the sacred writings; and we find that the plagues of Egypt exhibited 
a series of phenomena, rising in progression from corruption of the 
rivers and fountains, swarms of insects, murrain among cattle, thunder 
and thick darkness, and a tribe of inferior diseases, to that fatal pesti- 
lence which swept away the first-born of the Egyptians. In fine, 
dearth or unwholesome provisions, pestilence among cattle, great 
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abundance of insects, absence or death of birds, bli and mildew, 
appear, with few exceptions, to have separately or conjointly ed 
or attended all such calamities. Plague is us preceded by other 
di which ion great mortality. Lord has observed 
that “ the lesser infections of small-pox, purple fever, &e., in the 


ees summer and hovering 
nce the summer following ; for pu 


nary near! 
the most remarkable plagues of the last two centuries have been 


t, sho the number of deaths from other diseases 
besides ) plague, in 1625, 1636, and 1665, with that of the year 
before and respectively :— 

Common 

Years, Diseases, Plague, 
1624 12,199 ll 
1625 18,848 85,417 
1626 7,400 134 
1635 10,651 be 

1636 12,059 10,400 
1637 8,681 8,082 
1664 18,291 6 
1665 28,710 68,596 
1666 10,840 1,998 


The season of the year in which plague commits its greatest ravages 
differs in different countries. In Europe it has ieyerieniy. vane’ most 
violently and fatally in the summer and autumnal months, ially 
in September. Thus, in the plague of London in 1665, the deaths 
from the plague were: in June, 590; in July, 4129; in August, 
20,046; in September, 26,230; in October, 14,373; in November, 
$449 ; and in December they were under 1000. In Egypt it com- 
mences in the autumn, and preyails till the beginning of June, and the 
vernal equinox is the period of the greatest fatality. Extremes of 
heat and cold generally check, and not unfrequently entirely arrest its 
progress. In tropical climates the disease is unknown, and in Egypt, 
tag ma Doge Alpinus, to whatever degree pestilence may be raging, as 
soon as the sun enters Cancer it entirely ceases. The cold weather of 
northern climates has been observed to check the ravages of plague; 
and in these countries, when it has broken out in the autumn, its 
course has been arrested during the winter months. With respect to 
the progress and termination of plague, the disease appears to be sub- 
ject to the same laws as regulate the course and termination of other 

i ics: it is most fatal at its first outbreak, and becomes less 
virulent as it increases in extent. The increased mortality which 
occurs during the advance of plague, and which we have before shown 
to be at its height in the month of September, arises from the in- 
creased extension, and not from the greater malignancy of the disease. 
With its progress and decline there has usually been observed a pro- 
gressive increase and decrease in the whole train of diseases, and those 
which had immediately preceded plague, on its decline 
The former fact will be seen by a reference to the table we have given 


Ves 

The causes of plague have been referred by some to a vitiated 
atmosphere, engendered by we and endemic causes, and wholly 
independent of contagion; while others have attributed it solely to the 
latter influence. The truth probably lies between these extremes, and 
we have little doubt, from an examination of the evidence on both 
sides of the question, that both these causes do occasionally operate in 
the propagation of plague. As the foundation of quarantine establish- 
ments rests entirely on the supposition of the contagious nature of 
eee Coins Baw Se Wiis Sen be su) 
to It is papacbss the contagionists 
from individual to individual in all the ascertained modes in which 
diseases are thus communicated—by contact, by inoculation with the 
matter of buboes, through the atm and by fomites. i 
to them, its appearance in Western has always owing to 
im contagion ; and where strict ion from all infected indi- 


ee ee production w: 
by fomites, or the arrival of « diseased person from an district. 
In support of this opinion, they refer to the histories of the different 
ee ee eee , and above all to that which ravaged 

in the year 1720. Its introduction into this city was traced 
to the arrival of three ships or lazarettos, which, by some means or 
other, for we learn not how, communicated the disease to a woman 
living in the Rue de I'Escale. ‘This person being received into the 
Hotel Dieu, two of the nurses who assisted at her reception, and the 
matron who changed the linen, were taken ill the next day, and died 


employed in going into the infected houses and tl 
at reg of bg ss 


In a short time it Resa ah yl by gues.” surgeons, 
the poor fa the hospital, inchudlog cove’ 300, founda 
e luding above ) 
The priests and tronks who sttended the infected suffered in the fame 
the medical assistants: and lastly, of 230 plese 
ie , 


ten or twelve days. croft justly 

chenrem that “ it fs fortunate for mankind Da ocd reape popes of 

contagion of the plague de upon the so many 

favourable circumstances, fas yooert ys mt upon that of a suitable 

, and of certain aptitudes and susceptibilities in the haman 

subject ; for without such requisites, or such obstacles to its propa- 
gation, the earth might have long since become desolate.” Me 


who contend for the non-contagiousness of 


ous sources of pestilence are not visited with this 
although unprotected by quarantine establishments. They likewise 
adduce numerous instances of persons in constant communication with 
plague ients, and even wearing their clothes, ing the disease. 
essa has one of the best organised quarantine estab! ents in the 
world ; 7h Bos Hong ago the plague broke out in it, entered the town, 


liament were held there ; a close correspondence 

Clete this city and the metropolis, where it Ben is iy) The 
Persians, although their country is every year by the 

lague, seldom suffer sortene. y it themselves, “The Turks and 
Pe ny Avg HS: iately after St. John’s day, expose in the 
market-places the clothes of the many thousands that have died of the 
plague during its late continuance ; and thou 
cotton, silk, and woollen cloths, which are stuffs the most retentive o 
the infection, no accident pens to those who wear them.” Clot 
Bey, who while at the head of the medical department in 
treated thousands of cases, says, that removed from malaria or 
he has never known the papas to be communicated by contact. He 
has twice inoculated with the pus and blood of those affected 
with plague, but without producing the disease. Others, however, who 
have performed this operation on themselyes, haye contracted the 

This fully von with the evidence that was given before a select 
committee of the House of Commons, on the contagion of plague, in 
1819, It appears from the Custom-house returns, that none of the 
expurgators of goods in Great Britain, at the quarantine establishments, 
have ever taken the plague. What then are we to as the cause 
of pestilence, and whence is it to be sought? Undoubtedly in the 
miasm of pestiferous soils; or of crowded, ill-ventilated, and filthy 


localities. When e has at any time become epidemic, these are 
the spots in which it has first planted itself, and in which it has 
committed the devastation. Notwithstanding the obvious- 


ness of this fact, it is a remarkable circumstance in connection with 
the hi of e, that no people in the world have been willing to 
acknowl eir own conntry to be the first or indigenous seat of 
pestilence. The doctrine that it is imported and not indigenous, is as 
prevalent in Turkey as it isin Egypt, The ian Levantines insist 
that it has never been an Egyptian endemic, but has been imported by 
travellers or goods; while the Turks contend that it is from 

In the eloquent language of Dr. Hancock, “ disowns it ; pia 
has no such progeny; Syria is too genial for its uction; and Con- 
stantinople harbours it through neglect or sufferance. As to the 
north, how could the temperate climate of Britain generate a principle 
so terribly destructive?” Facts, however, are too numerous and 
bie ted to allow us a moment’s hesitation on this point. Wherever 
civilisation has advanced, there plague has receded, till it is now only 
to be found lurking among the swamps of Egypt or revelling in the 
filth of Constantinople, It is the spring, we have seen, that is so fatal 
to the Egyptians, about which time south winds prevail, loaded with 
ax emanations from animal and vegetable substances in the 
ormed by the retiring waters of the Nile, In June, the wind is 
the north, sree She Mediterransen and Shin He pe a 
and salubrious season, In Constantinople, the month of August 
most fatal, and this is the season of the year when decomposition 

on with greatest rapidity, The exemption of the city of Oxford, in 
the plague of 1665, is a strong proof of the correctness of these 
opinions. The following words from Quincy are much to the purpose : 
“Dr, Plott obseryes, the reason why Oxford is now much more 
healthful than formerly, to be, the nlergocient of the city, whereby 
the inhabitants, who are not proportionately increased, are not so close 
crowded together; and the care of the magistrates in keeping the 
streets clear from filth, For ‘ formerly,’ he says, ‘they used to kill all 
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manner of cattle within the walls, and suffer their dung and offals to 
lie in the streets. Moreover about those times, the Isis and Cherwell, 


common-sewers by 

malignant vapours whenever there happened to be a flood, But since 
that, by the care and at the charge of Richard Fox, bishop of Win- 
chester, in the year 1517, those rivers were and more trenches 
eut for the water’s free passage, the town has continued in a very 
healthful condition, and in a particular manner so free from pestilential 
diseases, that the sickness in 1665, which raged in most parts of the 

m there, although the terms were 
both houses of parliament did there 


ing the causes of this disease, 


and the most effectual barriers that can be op to its future intro- 
duction into Europe, are, to adopt again the of Dr. Hancock, 
“the barrier of cleanliness in our towns and vi against filth and 
crowded habitations; the barrier of Christian ity towards our 


against famine and distress; the barrier of peace against the 
descatng ev of war and the barrier of industry against the vice of 
sloth.” With regard to remedial measures, it pees little can be 
done towards arresting the Ain ie cigi] t has once declared 
itself in an individual. Our efforts therefore are limited to removing 
* the patient from those sources of miasm which give origin to his 
disease, and in placing him in those conditions which are most favour- 
able for his recovery. Free e: to fresh air, supporting the 
strength, and regulating the secretions, are the only means which 
promise much chance of success, When this plan is adopted, we have 
the authority of our latest writers on this subject for declaring that 
posh ies AR geben be considerably diminished. irty 
per cent. , of those attacked, die under this mode of treatment; 
while in the to at Alexandria, 90 per cent. died in 1833, and 77 
in 1836. With to the management of buboes and carbuncles, 
they must be treated in the 
removal when uncomplicated with plague, and if by these means we 
are unable to effect their di ion, suppuration may be P pans 
ee es Co eens oe ony mild 


In the following chronological table of some of the principal plagues 
io record, we have ly omitted the mention of many which, 
though described that name, are obviously a different 
disease ; even among those we have selected, the eness with 
which the symptoms of some are described, leave us in doubt whether 
the disease was the same as that which at present goes under the name 


of plague :— 


B.C. 
1491. The plague of (Exodus, xii.) 
1490, re in the Wilderness. (Numbers, xi.) 
1250. » of gina. (Ovid's ‘ Metam.,’ lib. vii. 528.) 
1190. » in the Grecian camp at the siege of Troy. (Homer's 
‘Iliad,’ book, i.) 
1141, a the Philistines. (1 Sam., v. vi.) 
1017. in Canaan. (2 Sam., xxiv.) 
: Pr of Rome. (Plutarch’s ‘ Life of Romulus.’ ) 
464, = re (Livy, iii. 6; Dion, Halicar., lib, x.) 
454. p » (Livy, iii. 32.) 
437. ‘“ ms (Livy, iv. 21, 25.) 
430. ~ of Athens. (Thucydides, ii. 48, &c.) 
404. % of Carthage. (Justin, xix. 2; Diod. Sic. xiii., xiv.) 
366. - of Rome. (Livy, vii. 1; Short,‘ On Air.’) 
296. pe = (Livy, x. 31, &c.; Orosius, iii. 21.) 
213. In the Carthaginian and Roman armies before Syracuse, 
(Livy, xxv. =) 
182-177. Ro all Italy, (Livy, xli. 21.) 


126, Numidia and Carthage. (Livy, ‘ Epit.,’ 60 ; Orosius, lib. 5.) 
AD, 


68, Rome. (Tacitus, ‘ Annals,’ xv. 47; xvi. 13; Orosius, lib. vii.; 
‘Univers, Hist.,’ vol. xiv., 139.) 


167, and few following years. Rome, and a of the 
” known world. Marcellinus, 1i xxiii. ; ’s ‘Rom. 
Hist.,’ vol. ii., 315, &c.) 

187. Rome and I (Herodian, lib. i.) 


252-270. Rome and a large portion of the globe. (Zonaras, lib, 
wr -i es = vol. i. 10.) wad 
- Most of Europe, Asia, Africa. . , xiii. 6, 36; 
542-590 ioe ope S elih a, 
» Ap raging with intermissions, in most of the 
4 _ world. (Niceph., xvii. 18; ‘ Eccles. Hist,’ lib, iv. 29.) 
1845-1350. Europe, and most parts of the world, (Boccaccio 
* Decameron,’ ‘ Prima Giornata;’ Muratori, iii. 588, &c. ; 
Villari ; Short ‘On Air, vol. i, 165; ‘Univ. Hist.’ vol. xxxii.) 


which is found efficacious in their | . 


1562 and 1563, London and most of the principal cities of Europe. 
(Short, vol. i. ; Thuanus.) 

1575 and 1576. Italy and most partsof Europe. (Thuanus, lib. lxii. ; 
Short, vol. i.; Mercurialis, ‘On the Plague of Venice.’) 

1580 and 1581. Grand Cairo and different parts of France. (Thuanus,) 

1600 and 1603. London and various of Europe, (Maitland’s 
-§ 7 "i London ;’ Mignot, ‘ Hist. of the Turkish Empire,’ 
p. 256. 

1611 and 1613. Constantinople, France. (Riverius, lib, xvii. ; Short, 


vol. i. ; Mignot.) 

1625, London and various of Europe. (Short.) 

1635 and 1636, London, Nimeguen, and several other places in 
Europe. (Diemerbroeck, ‘ Tractatus de Peste.’) 

1655 and 1656. Most of Europe, Naples suffered very severely, 
three-fourths of its inhabitants having perished. ‘ Univ, Hist.,’ 
yol. xxviii., 318. 

1663-65. London and most parts of England and Holland, (Syden- 

ham ; ‘ City Remembrancer ;’ Hodge's ‘ Loimologia.’) 

1702-11. North of Europe. (Described, especially as it appeared in 

Danzig, by Dr, Gottwald; and ‘ Univ. Hist.,’ vol. xxxv.) 
1720. Of Marseille. (Chicoyneau’s { Traité de la Peste ;’ Bertrand’s 
* Relation Hist. de la Peste de Marseilles,’ 

1743, Aleppo, (Its ‘ Natural History,’ by Dr. Alex. Russell.) 

1751. Constantinople, (Chenier’s ‘ Morocco,’ vol. ii., 275.) 

1760-62. Aleppo, Jerusalem, and Damascus. (‘ A Treatise of the 

Plague, &c.,’ by Dr. Patrick Russell.) 
1770 and 1771. Constantinople, Poland, and Russia, (Described, 
. jally as it appeared in Moscow, by Mertens; and ‘ Ann, 
ist.,’ 1772, p. 155.) 
1783-85. Egypt, Dalmatia, Constantinople, &e, (Volney’s ‘ Travels, 
vol. i., 192; Courant,’ October 28, 1783, and October 27, 1785.) 
1799, In the French ag in Egypt. (Sotira, ‘Mémoire sur la 
Peste observyée en Egypte pendant la Sejour de l'Armée 
d@Orient dans cette Contrée;’ Baron Larrey, ‘Description 
d' Egypte, &c.’) 

For further accounts of the plague, as it has appeared more recently, 
see Tully's ‘ Hist. of the Plague in the Islands of Malta, Gozo, Corfu, 
Cephalonia, &c.,’ 1821: also Dr. Bowring’s ‘ Observations on 
Oriental eg Ox and on Quarantine, &c.,’ 1838; and Dr. Andrew 
White, ‘ On e and Quarantine,’ 1846. 

Pestilential, Epidemic, or Asiatic Cholera is a disease not less 
fatal than that described in the preceding article; and in its endemic 
origin, its occcasional epidemic eruptions, its selection of victims, and 
the localities which it ravages, it bears a striking resemblance to plague. 
Its essential character is, however, perfectly distinct, as will be seen by 
the following account of the symptoms of cholera. The disease has 
two well-marked stages: the cold or choleraic, called also the stage of 
collapse ; and the hot or febrile stage, or that in which reaction takes 
place. The first is generally preceded by certain premonitory symptoms, 
among the most prominent of which is diarrhoa, accompanied usuall: 
with languor and some degree of nausea; the dejections are fecal an 
bilious, and often very copious. The commencement of the purging 
may precede the accession of the febrile stage for several days, or only 
a few hours may elapse, It is important not to think lightly of this 
disorder during the prevalence of epidemic cholera, for many a life 
might have been preserved if timely warning had been taken, and 
appropriate treatment adopted for removing it, before the accession of 
the symptoms about to be described. 

Symptoms of the cold stage—The time of its invasion is, in the 
majority of instances, from two to four o'clock inthe morning, The 
patient is attacked with uneasiness of the stomach, to which speedily 
succeed i maga Sarr purging of a watery, colourless, and inodorous 
fluid, similar to barley-water, or more frequently to rice-water ; some- 
times it is like milk, and comely ere but the ‘ conjee-stools,’ 
as they are termed, which consist of albuminous flakes floating in serum, 
or discharges of pure serum, are of the most frequent occurrence. 
These di are attended with severe cramps in the extremities, 
especially in the calves of the legs, and are succeeded by exhaustion, 
giddiness, and sinking of the pulse; the pulse is small, weak, and 
accelerated ; and after a certain interval becomes imperceptible. The 
skin is cold from the commencement; and as the disease advances, ib 
becomes gradually colder, and is covered either with a profuse sweat or 
a clammy moisture, The temperature of the whole body is lower than 
natural. The features are shrunk and anxious; there is restlessness 
and agitation, with great thirst, heartburn, and hurried respiration. 
Notwithstanding the coldness of the body externally, the patient com- 
plains of heat, and throws off his bed-clothes, As the cold increases, 
the skin frequently becomes blue; the eyes, which are dull and 
suffused, seem drawn into and fixed at the bottom of their sockets; the 
tongue is cold but moist; the voice is feeble, hollow, hoarse, and 
interrupted; but the mental functions remain undisturbed to the last. 
At this advanced period the collapse is complete, the respiration very 
slow, and the patient, who suffers little or no pain, presents the appear- 
ance of a person who has been dead for some time. The urine is 
usually suppressed throughout the whole of this stage ; but the dejee- 
tions, becoming thinner and thinner, continue to the last. Some 
patients, although blue, cold, and pulseless, have sufficient strength to 
go about; many, however, die of exhaustion before all these symptoms 
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have declared themselves. In the majority of cases the spasmodic | and weatern was stopped for atime, It however o 
symptoms are first observed, and the 3 the former | in Orenburg in 1828, and in 1829, and in 1830 advanced througt 
are characterised by pain, i and moans; the second, by the | the southern provinces of Russian empire, till it reached Moscow — 


evacuations, 
suppression of voice, urine, and heat, If, however, the patient get over 
pach peep Arn Reine ta Recsana Rincon: 
gradually di . returns, i in force uency; 
pale or blue cheek succeeds the flush; the eye brightens; the 
tongue, which was of a dirty white, becomes cleaner and 3 vomit- 
ings are less frequent, but diarrhoea continues; and there is some 
tenderness of the abdomen, with thirst, great disgust of food, and 
intense headache, The urine, however, is secreted; and if all goes on 
well, at the end of two or three days the features assume their usual 


expression ; the stools are less frequent and more natural ; the strength 
Po warty shed the pulse resumes its ordi character ; 
and the patient is convalescent, Several varieties occur in the duration 


and intensity of cholera, and complications are sometimes produced of 
a character not less fatal than the disease itself. We are informed by 
M. Dalmas, that soldiers attacked in full march will retire from the 
ranks, lay down their arms by the roadside, and expire in two hours. 
During the prevalence of the last epidemic in India, several instances 
were heard of at Houbley and other places in that country, of natives 
being struck with the disease while walking in the open air ; fell 
down, retched a little, complained of vertigo, deafness, and blindness, 
and expired in a few minutes, This rapidly fatal form of cholera has 
not been observed in this country. The most severe cases that we 
have met with generally lasted five or six hours; but the average 
duration of the fatal cases, when they did not terminate in consecutive 
fever, was from twelve to fourteen hours. When reaction was esta- 
blished, and fever supervened, the duration of fatal cases was from 
four to ten days. As a general rule to guide usin forming a prognosis, 
it may be stated that the more complete is the collapse, the r is 
the been? and if the patient survive it, the more violent and 
malignant is the subsequent fever. The cases in which spasms and 
are most violent are by no means the most dangerous. , 

Morbid Anatomy of Cholera.Dissection presents us with nothing 

satisfactory by which we can judge of the nature of the disease. There 


is general venous congestion of all the important organs in the ey & f 
e 


but it is rare that any traces of inflammation are discovered. 
gall-bladder is mostly distended with bile, and its ducts are con- 
stricted. In the stomach and intestines is found either a transparent 
or a turbid serous fluid, mixed with a white opaque substance in the 
form of flakes, and similar in all to the matters ejected during 
life. The mucous membrane lining the intestinal canal is most 
frequently of a pale white colour, and somewhat more soft and pulpy 
than in its natural condition ; but occasionally some di of vascu- 
pond is observed. The urinary bladder is empty and contracted. 
With respect to the blood, it is found to be more viscid, and darker 
coloured than natural, which arises from a deficiency of its saline and 
watery components, and a relative increase of its solid constituents, 
In 1000 parts of serum, Dr. O’Shaughnessy found 133 of albumen, 
whereas healthy serum contains only 78 parts. On comparing the 
blood with the matter found in the intestines, it is manifest that the 
latter contains all the oe ae nts of the blood, ae the red globules ; 
and that the aqueous saline parts pass out of the circulation more 
rapidly than the albuminous. ‘his state of the blood explains the 
congestion more especially in the lungs, ahd accounts for the derange- 
ment of the functions of the respiratory system. 

History and Statistics of Cholera.—There appears to be little doubt 
that ilential cholera has from time immemorial visited the various 
po! ions of the world. It was described b Sydenham in the 17th 
century, and various outbreaks are recorded during the 18th century. 
It however excited the greatest attention in Europe during the second 
quarter of the present century. That this form of cholera is more or 
less in Europe is the opinion of most medical writers at the 
present day. The circumstances which cause the sporadic form to 
assume hy contagious and Mg = a are not well a neg 
During present century Euro sustained three outbreaks o 
this disease. The first in 1828-29, 30 and 31; the second in 1847-48, 
and 49; the third in 1852-3,and 4, The of the first outbreak 
is as follows :—It oe in the district of Nuddeah and in some 
other of the delta of Lethe > perce the end of May or the 
be of June, 1817. During that year it did not ex beyond 
eee, ears Leneal but in 1818 and the early part of 1819 
it diffused itself throughout the extreme length and breadth of the 
Indian peninsula, yet leaving untouched many districts placed between 
its lines of movement. Its progress along the lines selected was 
wonderfully uniform, being, for some successive months, at the rate of 
about one degree in a month, As early as 1818, it extended itself 

the boundaries of Hindustan into the Birmese empire and 

parts of Eastern Asia,and making gradual through 

these countries, reached China in 1820,and in the f ing year 
visited the numerous and populous islands of the Indian Asdiipulege. 
The Isle of France suffered its invasion in 1819, and some cases 
occurred in the same year at one point in Bourbon. In 1821 it 
extended along the shores of the Persian Gulf, and, during this and 
the cee pees tered through parts of Arabia, Persia, and Syria, 
and A Europe. It appeared in the Russian territories 
in 1823, at Tefflis, Orenburg, and Astrakan ; but its farther northern 


on the 28th of September of that , and 
following. Warsaw was attacked in , 1831; Danzig in May; 
Berlin, in August; Hamburg and Sunderland in October ; and London 
and Paris in 1832. At the end of 1833 it had reached Mexico and 
several other of America. We see that the course of the epi 
was principally from east to west, and it was observed that prior to its 
appearance in many countries, and during its continuance, easterly 
winds were unconumonly lent; but most accurate and extensive 
observations, made daily during the continuance of the 
disease, prove that neither variations of temperature, fluctuations of 
the barometer, nage icf wind, nor the valence nor absence of 
moisture, affect in test degree its duration or intensity. 
Bowel complaints appear to have preceded the cholera in most places, 
and to have continued for some months after its cessation, In ~ 
localities the disease existed only for a few weeks, while in others 
was 


combated by early and judicious treatment, the mortality has always 
been diminished. This is strikingly exemplified i 


military hospitals; a result doubtless to’ be attributed to the strict 
surveillance exercised over the troops, by which nearly one-half of the 
cases among them were noticed in the premonitory stage, and con- 
sequently could be treated with ft eae? prospect of success than 
those in the civil hospitals, where the great majority of the patients 
were far advanced in the disease before they applied for medical aid. 
Of the severe cases however the mortality is probably nearly the same 
in all, being about 60 per cent, One of the most e: 
features of this epidemic, observes Major Tulloch, is that the propor- 
tion of deaths to the number attacked has been very nearly alike in all 
the mili commands of which the medical records have been 
investi : for instance—In the United Kingdom, the deaths were 
1 in 3}; in Gibraltar, 1 in 84; in Nova Scotia, 1 in 84; in Canada, 1 
in 38; perry ce vee 3; in the gvings dea Sh The Mauritius 
appears to e only exception to this; so that either the epidemic 
was less severe in its character, or the remedies employed were more 
successful, 

The influence of age on the mortality by this disease among the 
troops of the line serving in Canada is exemplified in the 


table :— 
: Ratio of Deaths at each Age, per 1000 
Age. of strength by Epidemic Cholera, 

Under 18 . < ‘< _— 
18to25 7 6. PP ABS 
25 to 33 3 ‘ +) 8" 
B3t0o40 1. . . « 3866 
40 to 50 5 $ + 706 


It appears from the authority to which we are indebted for the — 


foregoing table, that females were attacked in very nearly the same 
proportion as males, but that the cases proved more generally fatal. 

i were ina measure exempt, though, when attacked, they 
rapidly sunk under it. The greater mortality of the disease in females 
has also been observed in this country. Dr. Ogden informs us that of 
145 fatal cases of cholera at Sunderland, 63 were males and 82 females, 
The information which we possess on the relative mortality of the 
disease in the different races of mankind is rather meagre. The native 
Indians of North America suffered from it in an equal degree with the 
white population; and the same was observed with regard to the 
Sepoys in our Indian army. In the Mauritius, whose ion in 
1831 was 90,000, of which 25,000 were whites and the rest culoured, 
the total number of deaths recorded in the civil and coy & tals 
was 1827, Of these 168 were whites, 162 coloured,fand 997 blacks, 


Petersburg baa bo > 


PESTILENCE. 


PESTILENCE. 442 


rincipally negroes, who seemed peculiarly subject to the disease. At 
this date, more than 2000 out of 4300 slaves belonging to government 
were cut off by it, and of those belonging to the planters nearly as 


7 ae ea ictppeaced in, Garope in the two last outbreaks pre- 
sented no new features. There was the same great mortality at the onset. 
It travelled from city to city in the same manner and dis- 

It broke out in England in 1848, and was presen 
By ene in 1853, and in London in 


in 1849. - It subsided and again 
_ 1854. Since that time it has gradually subsided, and no great epidemic 


France ~ - 1in 300 ium . 1 in 120 
Russia. eae 20 Great Britain and 

Austria : lin 30 Treland . lin 131 
Poland . ..1im 32 Holland . - . Llin144 
Prussia lg lin 100 Germany . 1 in 700 


Causes of Cholera—That the whole series of 
the action of a morbific poison on the 

this morbific matter is indigen 

and apparently has its origin in certain peculiar conditions of the soil, 

is be true from the effects which we find to be produced 

upon animal bodies living in these districts. But why the miasm 

the overflow of the Nile should produce plague; that of 


ly, there can be no 
ous to some countries, 


the Ganges, cholera; that of the parts situated in the tropics, yellow 


8 


our own marshes, simple intermittent—we are entirel 
ignorant; nor can we, in the present state of our knowledge, at 
epidemic spread of some of these endemic diseases. 


proposed. ts history would seem to point out the uc- 
of a poison in the interior of Asia, which was gradually paced tar 
of the world, there is not wanting evidence to show that 
epidemics have occurred without — 
It seems not impossible that, under certain meteorological or other 


i 


ree eee emerteised £0 
account spread of cholera is given . Aitken, in his ‘Science 
bo hee mg apse My 

¢ 1. “ That disease spreads by an atmospheric influence, or epi- 
demic constitution by a succession of local outbreaks, and that e 
affected are determined by certain ‘ localising con- 
’ which are, first, all those well-known circumstances which 
er eas ok Second, 6 eoapetibitity to the diessee 
t places, produced by habitual respiration 

the cause of cholera is a morbific matter, which 


increase only within the human body, and is propagated by means of 
emanations from the bodies of the sick; in other words, simply by 


supposed that the poison of cholera is swallowed, and acta 
on the ee of the intestines, and is at the same 
en’ 


time reproduced in the canal, and passes out much increased 
with the discharges; and rag So es afterwards, in various 
but chiefly by becoming mixed with the drin waters in 


it is su that it is reproduced only in the air, and within 
thoes whom it affect, and that is difusion i due Yo the 


poison is increased by a i 
of fermentation, or other mode of reproduction, in pbeacamy bis ome 
air; and it is maintained that it nevertheless is distributed 


diffused by means of human intercourse, it being carried in ships 
and other and eyen in the clothes, especially in the foul 
clothes of vagrants, and the accumulated of armies.” 
6. “Tt is assumed that the material causes of the disease may be 
increased and in and by impure air, as well as in and by 
the human body.” 


cumstances that induce a predisposition to the disease. ‘Those who 
admit the existence of a poison, cannot deny the controlling influences 
exercised by these 

Although there is no evidence to connect all attacks of cholera with 
a particular state of the atmosphere, there is much evidence to show 


that cholera occurs, as a rule, with an increased temperature, and that, 
ceteris paribus, the higher the temperature the more virulent is the 
disease. During the first outbreak of cholera in Great Britain, the 
temperature of the preceding year had not only been unusually high, 
but the atmosphere, both inland and sea, was unusually stagnant, close, 
and hot. This state of the atmosphere was observed both in the 
second and third outbreaks. Mr, Glashier observes, that there was a 
misty condition of the atmosphere, and that the readings of the baro- 
meter were remarkably high; while in the two last a total absence of 
ozone was observed. In other parts of the world similar phenomena 
have been observed. Such states of the atmosphere are attended with 
a marked tendency to putrefactive change in organic substances, and 
the consequent diffusion of their products in the air. 

But whilst these general conditions of the atmosphere have existed 
during an outbreak of cholera, the occurrence and spread of the disease 
has been determined by a variety of circumstances, which have acted 
as isposing causes in individuals. Amongst the most active of 
these may be mentioned impure water, lowness of site of dwelling, and 
the emanations of animal and vegetable refuse. 

The action of impure water is well illustrated in the history of the 
two epidemics occurring in London in 1849 and 1854, The district of 
Lambeth, in 1849, was supplied with water by two companies, the 
Lambeth and Vauxhall water companies, both deriving their water 
from the Thames at Battersea, In this year, the population which was 
supplied by those companies suffered equally from cholera. But 
when the cholera revisited London in 1854, the Lambeth company 
was obtaining a new supply of water higher up the river, at Thames 
Ditton, beyond the tidal action of the river. The consequence of this 
improved supply was very remarkable in its action on the predispo- 
sition of the inhabitants to take cholera; for although the Lambeth 
company supplied houses in the same streets, and over precisely the 
same of population, as the Vauxhall company, it was found 
that the deaths from cholera in the latter population were as 7 to 1 of 
the former. In all respects the supply of water was the same, but that 
in the one case the company supplied a water more highly charged 
with organic impurities than in the other. A still more striking case, 
illustrative of the influence of impure water in the production of 
cholera, occurred in the district of Broad Street, Golden Square, St. 
James's, Westminster, in 1854. In the course of five or six days, from 
the 30th of August, not less than five hundred persons died of cholera 
out of a population of not more than four or five thousand. After a 

investigation, it was ascertained that the majority of those 
persons had partaken of water from the pump in Broad Street, which 
on examination was found to communicate with a cesspool in an 
adjoining house. (‘Report on the Cholera Outbreak in the Parish of 
St. James, Westminster, in 1854.') Numerous other examples are 
recorded of the connection of cholera with the drinking of impure 
water. 


With regard to the locality of houses, Dr. Farr has shown, for 
London, that nothing has so constant a relation to the fatality of 
cholera as the elevation of site. He has shown that, just as we ascend 
from the banks of the river Thames to the higher localities around it, 
the mortality of cholera diminished. This is undoubtedly connected 
with the fact that the greatest accumulation of organic refuse occurs 
on the banks of rivers into which the sewage of a city is poured. 

The effluvia which pass off from decomposing animal and vegetable 
matter seem to have a great influence in predisposing the system to 
the reception of the choleraic poison. It is well known that the atmo- 
sphere of dissecting rooms, and places where animal bodies are decom- 
posing, ce on those exposed to it a tendency to diarrhea. This 
is also case with the excretions of animals, when they are allowed 
to undergo putrefactive changes. Hence it has been found that 
diarrhoea ae 4 cholera prevail especially in those houses and streets 
which are undrained, and where human refuse is allowed to accumu- 
late in Is. The instances recorded of the breaking out of 
cholera in the neighbourhood of foul drains, or of recently opened 
cesspools, are very numerous and conclusive on this point, In many 
towns in England, where the inhabitants suffered severely from a first 
attack, they obtained during the subsequent visitations an entire 
immunity, by the improvement of the drainage and the substitution of 
water-closets for privies and cesspools. : 

Independently of external causes, there are certain facts connected 
with the individual that act as predisposing causes. Thus, with regard 
to age and sex, Dr. Farr found that males suffered more than females 
at the ages under 25 years, but between 25 and 45 the females suffered 
more than the males. During the prevalence of cholera in Paris in 
1832, it was found that the mortality was least from 6 years to 20, 
greater from 30 to 40, and greatest of all above 40 years. Habits of 
life exercise a great influence in predisposing to cholera, and there is no 

uestion that, in all countries, the lower classes have suffered more 
than the upper classes. This was observed in India, where, in all the 
large cities, the natives suffered more than the European population ; 
where the Brahmin merchant suffered less than the ryot, and the ryot 
less than Se ph In the cities of Europe, everywhere the poor and 
ill-fed suffe most. Asa rule, Mohammedan nations have suffered 
more than European, and the Hindoos more than Mohammedans. As 
indicating the influence of low diet, it has been stated that the Moham- 
medans suffered much more during their rigid fasts. The excessive 
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of alcoholic liquors has everywhere been observed as a predisposing 
pot to cholera, whilst entire abstinence from them seems also to have 
invited attacks. Exhaustion from fatigue also invites the action of the 
poison, This has been remarkably exem) in the movements of 
the army. When troops have been marched a long distance, they have 
been immediately seized with cholera on reaching their destination, 
whilst soldiers who have remained in camp during the same time have 
experienced no attack at all. 

Treatment of Cholera.—Premising, in a prophylactic point of view, 
the superiority of avoiding all the predisposing causes of cholera to 
the absurd practice of swallowing specifics against the disease, our 
treatment must be regulated according to the state in which we find 
the patient. The diarrh©a may be treated by a dose of calomel and 

ium combined with some aromatic, at once, and small doses of opium 

wld be continued every hour till the diarrhea is ed, 
Bleeding has been recommended at this period of the disorder, but all 
experience shows this to be a dangerous practice. If the patient is 
already in a state of collapse, the various modes of treatment which 
haye been adopted prove iow little is to be effected when the disease 
has advanced to this stage. Major Tulloch informs us that the 
principal remedy of the American aborigines consisted in merely 
swallowing large quantities of charcoal mixed with og os very 
nearly the same proportion recovered as among the white bitants 
of the towns who had the advantage of the best medical science. In 
this country, blood-letting, cold affusion, hot-baths, emetics, purges, 
astringents, sedatives, and stimulants of the most powerful kind, have 
been successively tried with very doubtful agree ia The plan 
however which has excited most attention is that by es. Medical 
men, guided by chemical analysis, conceived the project of supplying 
by artificial means the serum which was found wan in the blood. 
With this view lavements and potions of an alkaline solution, resem- 
og Hote in composition, were administered; but not being able 
by means to arrest the vomiting, it was recommended and put into 
| moped wo Boge Latta of Leith to inject the same fluid into the veins. 
is was done by means of one of Reid’s syringes, the temperature 
of the solution being kept at from 108° to 110° Fahr. Of 74 bad cases 
treated in this method, 22 recovered, and in one case only did any 
unfavourable symptoms occur, and this was from phlebitis, or inflam- 
mation of the veins. As much as 33 lbs. of this alkaline solution have 
been injected in the space of 52 hours, and with a successful result. 
Some practitioners have even exceeded in amount this quantity. The 
composition of the saline injection employed by Dr. Latta consisted of 
two drachms of common salt and two scruples of carbonate of soda 
dissolved in sixty ounces of water; but this formula has been slightly 
varied in different cases. The immediate effects observed on ce ig | 
this fluid into the veins are, an increase of the temperature an 
respiration, a reappearance of the pulse, if before imperceptible, or it 
becomes fuller, stronger, and slower, when it was before small, 
frequent, and feeble. The collapsed appearance of the countenance 
ually vanishes; it becomes fuller and more natural; the eyes 
ighten, the thirst diminishes, and the patient ex: himself in 
terms of gratitude or satisfaction at the wonderful change wrought in 
his feelings. But this change is evanescent; the purging continues, 
and the patient is shortly reduced to the same hopeless state in 
which he was previous to the adoption of this treatment. 

The failure of all heroic methods of treatment has induced the trial 
of almost all possible forms of treatment. All the metals have been 
given, as well as the non-metallic agents, the vegetable alkaloids, and 
mineral acids. Emetics, purgatives, diuretics, sudorifics, all have been 
tried, and although many of these remedies have been vaunted as 
cures, the terrible logic of statistical calculation has demonstrated that 
no one system can claim to be more successful than another. At the 

" commencement of the epidemic all die alike, as the more predisposed 
are cut down, a r number recover, and it is at this period the 
medical practitioner begins to attribute the recoveries to the success 
of his treatment. The London College of Physicians obtained the 
returns of the treatment of several thousand cases, and came to no 
conclusion as to any particular system. It may, however, be remarked 
that whatever remedy was given it was accompanied with some of the 

ions of opium,and contrasting those plans of treatment which 
contained opium as an element, with those in which this remedy was 
omitted, it was found that the former were the more successful. 
Amidst then the vast experience of remedies in this deadly malady we 
have only this fact presented with Gees. | that opium alone in one 
form or another offers some chance of relie’ 
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to some authorities, of a upon each house ; according to 
tn of a upon every Enis wiki contained twenty Lag 1 
worth of any kind of goods, apa tothe pope. fel ag : 
ancient times, passed under various denominations: Rome-fee, Rome- 
ne ie eee eee ee ae 
Petri, in Latin. T est payment attribu 
8. he earli of it is attributed by 
some to Ina, king of the West Saxons, a.p, 720; by others to Offa, 
king of Mercia, a.p. 790, At one period of his reign, Edward IIL. dis- 
continued this 
tome Glossary ; Ley. Ba Conf. & Will, Cong.) 
uu "s z . Edw, 6 8 
PRTEN , ST. [Rome, in Groo. Drv.] 


PETININE. 8 ous with butylamine. [Oncantc BAsEs.] 
PETITION A petition ges pplication in writing, addressed to 
. an @ on 
the lord chancellor, in which the petitioner states certain facts as the 


dere on which he prays for the order and direction of the court. 
ti 


Sipe. maaan Sh aeee one omer bes eisendy preeeetic 7 Vee Ee 
there cay Ad suit concerning the matter o 


Such petitions are gran pplication of the party petitioning 
and they may be presented at any time, Whethier thé Gourte af Miele 
or not. 


n 

Other petitions in a cause, which are not petitions of course, and 
may be called special petitions, have for their object to carry a decree 
into execution. Thus a party who has an interest in a fund in court, 
a legatee for instance who was a minor when the decree was made, 
may, when he is of age, apply by petition to have his share paid to 
him, because his right to it has been ised by a decree or order 
of the court, or by a master’s report which been confirmed. The 
nature of the petitions in a cause will of course vary with the subject- 
matter of the suit. 


presented under the authority of ig 3 acts of parliament, These 
also are called special petitions. iti r 
the appointment of ians to infants, and for an allowance for their 
maintenance; for the purposé of procuring an order of court that 
infant trustees and mortgagees may execute conveyances; and for 
various other purposes. In matters of | , the form of 

in the first instance is by petition, the prayer for a commission 
to inquire into the state of mind of the alleged lunatic. [Lunacy.] 
In subsequent proceedings relating to the property of a person, when 
found lunatic by a jury, a petition is the regular and usual course of 
proceeding; and suits are not commenced or defended for the lunatic 
without the previous approval and direction of the court. 

All special petitions must be presented to the court to which they 
are a in order to be answered : until they are answered, the 
court is not fully of the matter of the petition, The answer, 
which is written on the copy of the petition and signed by the judge, 
requires the attendance before him of all parties concerned ie e 
matter of the petition at the hearing thereof. It is the business of the 
petitioning party to serve all proper parties with notice of this petition, 
and the answer to the petition mes an order of the court, upo 
every person whom the petitioner chooses to serve with the 
to attend at the hearing of it; and if such person be absent at the 
hearing, he will be bound by the order made on the petition. Service 
of the petition consists in delivering a true copy of the petition as 
answered to the clerk in court whose attendance the petitioner thinks 
necessary, or to the party himself. In some special cases, the peti- 
tioner is permitted, on special motion, supported by an affidavit that 
he is unable to serve the party ly, to leave the copy of the 
petition at the y’s house with one of his family, and will be 
considered service, Special petitions frequently require to be 
su) by affidavits of the petitioner or some other person, or of 
both ; and such affidavits ip | be filed at any time after the petition is 
answered. If a petitioner choose to serve a party with a petition, 
whose presence is considered by the court to be unn ; he must 
pay such party the coxt of attending at the hearing of the petition. 

A petition is heard in court by the counsel for the petitioner stating 
the substance and prayer of the petition, and by reading or briefl; 
stating the contents of the affidavits filed in support of the petition, A 
any have been filed. If the prayer of the petition is op any of 
the parties who have been served with it, they are candy the 
counsel, and their affidavits also, if any have been filed, are or 
briefly stated to the court. On hearing the matter of the petition and 
the aifidavite on both sides, the court either dismisses the petition or 
makes such order as it thinks fit. The order when made is drawn up 
rpc ia served, and enforced like any other decree or order o 

cou 

PETITION OF RIGHT. Where the crown or a subject has a 
cause of action against a subject, byrne Pays putting 


that 
cause of action into a course of legal in by the king’s writ, 


payment, but it was revived by Richard II, It finally 


a) en 


PETITION OF RIGHT. 


PEUTINGERIAN TABLE. 


the mode of proceeding provided by common law is to present a petition 
to the crown, prying for an inquiry and for the remedy to which the 
eives himself to be entitled. As by Magna Charta the king is 
not to delay right, he is bound, if the petition presents that which has 
the semblance of a legal or equitable claim, to indorse the petition with 
the words “let right be done;” which indorsement operates, in the 
case of a claim of a legal nature, as a warrant and command to the lord 
chancellor to issue a commission to inquire into the truth of the 
matters alleged in the petition. A commission accordingly issues to 
six or eight persons, who summon a jury, of whom not less than twelve 
or more than twenty-three are impannelled, and who, under the super- 
intendence of the commissioners, hear the evidence which the peti- 
tioner, or, as he is called, the suppliant, has to adduce in support of his 
statement. If the jury negative the allegations contained in the peti- 
tion, the commission is at an end; but the suppliant is at liberty to 
sue out a new commission or commissions till a jury return an inquisi- 
tion in which the allegations are found to be true. The crown may, 
upon this return, insist that the facts alleged by the suppliant, and 
found by the inquisition, do not in point of law entitle the suppliant 
to the remedy which he claims, The question of law thus raised by 
demurrer to the inquisition is argued before the lord chancellor. The 
crown, however, notwithstanding the finding of the jury, may deny the 
truth of the facts, or, admitting them to be true, may allege other facts 
- which show that the suppliant is not entitled to what he claims, To 
such facts the suppliant must reply. Any issue of fact joined between 
_ the suppliant and the crown is tried in the court of Queen’s Bench, the 
lord chancellor not having the power to summon a jury. Final judg- 
ment is given for or against the suppliant according to the result of 
the ent upon the demurrer or of the trial of the issue. 

If the suppliant in his petition pray that the investigation may take 
os a particular court, and the royal indorsement on the petition 

i that course to be pursued, the pi i take place in the 
court indicated by the indorsement, instead of the Court of Chancery. 

Before the abolition of the feudal tenures by the Commonwealth 
(confirmed after the Restoration, by 12 Car. II., c. 24), the rights of 
the by Bg and of the subject Lng otis brought into collision, occa- 
i ‘or proceeding by petition of right were ve uent, and as 
this mode of proceeding ay posal a im acts, passed 
in the reign of Edward IIL, enabled parties ieved in certain cases 
by legal proceedings of the crown, to enter their claim upon those 
proceedings, without being put to their petition of right, with its 
expensive commission to inquire. This new course was called a 
“ traverse of office,” where the subject denies the matters contained in 
the “office” or ex parte record constituting the king’s title, and a 
“ monstraunce de droit,” where the facts upon which the king’s title 
rests are admitted, but their effect is avoided by the allegation of other 
facts ing a better title in the claimant. modern practice the 
petition of right is not resorted to, except in cases to which neither a 
traverse of office nor a monstraunce de droit applies, or after those 
een have iad. 

i ight is supposed by Lord Coke and others to be so 
called teen te Har prayed for is demandable as of right, 
and not granted as a matter of or fayour; but the Latin term 
pe ree, shows that the words are used in the sense of a 

petition for right.” 

The petition of right hitherto spoken of is the method of redress pro- 
vided by the common law. The statute 23 & 24 Vict. c. 35, has provided 
a simpler mode of proceeding, It enables the suppliant to entitle his 
petition in any of the supreme courts of law or equity, at Westminster ; 
and to leave the same with the home secretary for the fiat of the 
crown. When this fiat is obtained, the petition is served on the soli- 
citor to the treasury, who must appear and answer it, in the name of 
the attorney-general; all the subsequent pleadings and p ings, 
including the trial, being according to the ordinary practice of the 
court in which the suit is pending. The suppliant and the crown in 
proceedings under this statute may recover costs, which are neither 
4 nor received by the crown upon a petition of right at common 

, 80 that the statutory proceeding must in due course supersede the 

eae. Com.,’ Mr. Kerr’s of, wt iii, ch. 17, 


ON OF RIGHT. the first parli t of Charles L, 
which met in 1626, the commons refused to t supplies until certain 
had been vio- 


gran 
rights ee the subject, which they 
lated, should have solemnly recognised by a 1 
reciting tae statutes by 
Seed, the ki 
yield any gift, , benevo tax, or such-like charge, without 
common consent by act of pali none be called upon to 
make answer for refusal so to do,—that freemen be imprisoned or 
detained only by the law of the land, or by due process of law, and not 
by the king’s special command, without any charge,--that persons be 
compelled to receive soldiers and mariners into their houses against 
the laws and customs of the realm,—that commissions for proceeding 
weet law be revoked : all which they pray as their rights and 
according to the laws and statutes of the realm,” 


ive enactment. 


gi te | 


446 
iring the es appear in court to answer the complaint. Where| To this petition the king at first sent an evasive answer :— The 
te aie is party the crown itself, as this course cannot be pursued, | king willeth that right be done according to the laws and customs of 


the realm, and that the statutes be put in due execution, that his sub- 
jects may have no cause to complain of any wrongs or oppressions 
contrary to their just rights and liberties, to the preservation whereof 
he holds himself in conscience obliged as of his own prerogative.” This 
answer being rejected as unsatisfactory, the king at last pronounced 
the formal words of unqualified assent, “ Let right be done as it is 
desired.” (1 Car. I.,c.1.) Notwithstanding this, however, the minis- 
ters of the crown caused the petition to be printed and circulated with 
the first insufficient answer. . 

PETROLIN. [Brrumen.] 

PETROSELINUM. [Parstey,] 

PEUCEDANIN. [Imerratorin.] 

PEUCYL. erebilene. A liquid resembling camphine, obtained by 
the action of lime upon the monohydrochlorate of turpentine. 

PEUTINGERIAN TABLE is the name given to a map of the 
roads of the ancient Roman world, which is on parchment, and was 
found in a library at Speyer in the 15th century. It was bequeathed 
by the proprietor Conrad Celtes to his friend Conrad Peutinger, a 
learned man of Augsburg, who began to prepare a copy of it for pub- 
lication, but died in 1547, before he could effect his purpose. Mark 
Velter however copied it on a scale less than one-half of its original size, 
and sent his copy to Ortelius, who forwarded it to Muretus, who pub- 
lished it in 1598. This reduced copy has been inserted in the Ptolemy 
of Bertius, in Horn’s ‘ Orbis Delineatio, and in Bergier's ‘ Histoire 
des grands Chemins de I’Empire Romain.’ The original map 
remained at Augsburg, in the possession of Peutinger’s descendants, 
till 1714, when it was venbaend by a bookseller, and sold by him to 
Prince Eugene, who gaye it to the imperial library of Vienna. An 
exact copy of it was made by F. C. Von Scheyb, at Vienna, with an 
introduction and index, and dedicated to the empress Maria Theresa; 
‘ Tabula Itineraria Peutingeriana, que in Augusta Bibliotheca Vindo- 
bonensi nunc servatur, adcurate exscripta & Fr. Christoph. De Scheyb, 
cum Indice,’ fol., Vienna. 1753. The map is 21 feet in length, and 
about one foot wide. The author, whoever he was, did not intend to 
draw a proper geographical map, with the relative positions of 
countries, but merely to collect all the great roads of the empire 
into a long narrow strip, marking the stations upon each, and the 
distances between the stations, for the information of travellers and 
chiefly of milltery and civil officers. The towns on the roads are 
marked by small houses; some, being worthy of particular notice, are 
designated by square buildings like } and some more impor- 
tant towns and military stations, such as Aquileia, Ravenna, &c., are 
istingui by walls and towers. Rome is distinguished by a 
circle with a crowned figure seated in the middle, and the port of 
Trajan is conspicuously sketched near the right bank of the Tiber, 
at the mouth of the river. Constantinople is marked by a circle 
and a figure, which however is not crowned. Antioch is the only 
other city which is also distinguished by a circle and a figure, in 
which last Mannert thinks that he recognises the Virgin Mary, 
which he believes to be an interpolation of some copyist of the 
middle ages, who had before him an older map of the time of the 
Pagan emperors, (Mannert’s ‘Introduction’ to his new edition of 
Peutinger’s Table, folio, Leipzig, 1824.) That the original map was 
drawn while the old religion of the empire was still dominant, seems 
proved by the heathen temples which are marked upon it, whilst there 
is no Christian name, with the exception of St. Peter’s at Rome, 
which is probably also an interpolation of the copyist. 

Several other particulars on the map seem to ‘fix the date of 
its original construction to about the time of Alexander Severus, 
after the Persians had overthrown the Parthian dominion, a.p. 226. 
The Persian empire is marked in its full extent and written in large 
capitals, whilst Parthia is indicated by smaller characters as a province. 
Palmyra is marked as an important place, with roads leading to it 
through the desert, which would seem to refer to an epoch previous to 
its destruction by Aurelian. Edessa in Macedonia is marked under 
that name, whilst in the Antonine Itinerary it is called Diocletiano- 
polis. This and other evidence collected by Mannert indicate at all 
events an epoch between the reign of Alexander Severus and the end 
of the Urd century, making allowance for the interpolations of subse- 
quent copyists. 

The Peutingerian Table does not always agree with the Antonine 
Itinerary ; several stations and towns which are in the one are not in 
the other ; the distances between the stations marked on both some- 
times di ; besides which, in consequence of the form of the map, 
several roads which are distinct on the Itinerary are placed on the 
map consecutively, as if they all formed one line; whilst others, which 
are single roads on the Itinerary, are cut into two or three in the map. 
However the Itinerary is still of great use in explaining the map, and 
the two together are among the most valuable ancient works on geo- 

hy which have come down to us. 

he map extends to the right, or east, as far the mouths of the 
Ganges. Loads are traced through India to several emporia, or places 
of trade, on the coast. To the west the map ends abruptly on the 
borders of Spain, including farther north only the eastern part of 
Britain, It is evident, as Mannert maintains, that one leaf is wanting, 
and it has perhaps been lost, 


av PEW. 


PHALANX. 


PEW. The word pew seldom occurs in writers u ecclesiastical 
law, who almost invariably use the expression “ ch seat.” 

Originally there were no pews in churches, and the only fixed seats 
were stone benches carried along the sides of the churches, of which 
examples still remain in Salisbury and other , and in Romsey 
church, Hants, Portbury, Somersetshire, and many other of our old 
parish churches. But in the 14th, and still more generally in the 
15th century, open seats or benches of wood, with carved ends, were 
fixed across the nave (but leaving a broad central passage), though the 
practice was still perhaps not universal. These, legally termed 
“church seats,” were commonly called “ pews,” but pews in the 
modern sense of the word, namely, enclosed seats, did not come into 
use until about the period of the Reformation. Before that time no 
cases are to be found of claims to pews, although in the common-law 
books two or three claims are mentioned to seats in a church, or 


the ordinary and the churchwardens, who are his officers to 
the parishioners according to their rank and station. i parson 
has and i 


a right to a seat in the church without any payment for it; 
he has cause of complaint in this the church ens, 
he may cite them in the ecclesiastical court to show cause why they 
have not seated him properly ; and if there be persons occupying pews 
who are not inhabitants of the parish, they ought to be displaced in 
order to make room for him. This general right, however, of the 
churchwardens as the officers of the ordinary is subject to certain 
exceptions, for private rights to pews may be sustained upon the 
ground of a faculty, or of iption, which presumes a faculty. 

The right by faculty arises where the ordinary or his predecessor 
has granted a licence or faculty appropriating certain pews to indi- 
viduals, Faculties have varied in their form :. sometimes the appro- 
priation has been to a person and his family “so long as they continue 
inhabitants of a certain house in the es ;” the more modern form 
is to a man and his family “so long as they continue inhabitants of the 
parish” generally. The first of these is perhaps the least exceptionable 
form. 


Where a faculty exists, the ordinary cannot again interfere; but 
where a party claiming by faculty ceases to be a parishioner, his right 
is determined. There may be, however, a prescription for a person 
living out of the parish to have a pew in the body of the church. 

With respect to seats in the chancel, the law has not been settled, 
and great inconvenience has been experienced from the doubts con- 
tinued to be entertained. It is said that the churchwardens have no 
authority over pews in the chancel, and it has been said that the rector, 
whether spiritual or lay, has in the first instance at least a right to 
_ dispose of the seats; claims have also been set up on behalf of the 
vicar ; and the extent of the ordinary’s authority to remedy any undue 
arrangement with regard to such pews has been questioned. 

With regard to aisles or isles (wings) in a church, the case is different, 
The whole isle, or icular seats in it, may be claimed as appurtenant 
to an ancient mansion or dwelling-house, for the use of the occupiers of 
which the aisle is ed to have been originally built. In order to 
complete this exclusive right, it is necessary that it should have existed 
immemorially, and that the owners of the mansion in respect of which 
it is pc | should from time to time have borne the e of 
repairing that which they claim as having been set up by their prede- 
cessors, 

The ing or renting of pews in churches is contrary to eccle- 
siastical law, pew-rents, under the church-building acts, being exceptions 
to the general law; and rents taken in populous places being usually 
sanctioned by special acts of parliament. Pew-rents in private uncon- 
secrated chapels do not fall under the same principle, such chapels 

PE 


vate prperty- 
R, An alloy of tin and lead, intermediate in hardness 
between lead and Britannia metal. The best pewter consists of four 
of tin and one of lead. 


PHALANX (odAqyé), a name given by the Greeks generally to the 


whole of the heavy-armed mayery boy an army, but particularly to 
cach of the grand divisions of that class of troops. The primary 
signification of phalanx is uncertain; a straight bar or rod of any 
material appears to have been so called, and the word may have been 
pea ogy! de , in line, from a fancied resemb! in the 
latter to such object. Ultimately, from their superior military effici- 
ency, it became appropriated to the Spartan phalanx and the 
Macedonian phalanx. 
The Greek troops are represented by Homer as disposed in masses 
of many ranks,in order that they might resist, or give 
impetus to the shock of conflict ; and the word phala in several 


nges 
parts of the Iliad, applied to the maases of the combatants, both Greeks 
and Trojans : 


"Auph 8 bp Alavras Boobs loravro pddAayyes 
(‘ IL,’ xiii. 126 ; see also ‘ I,’ iv. 882, vi. 83); and the close order of the 


Greeks previously to coming into action is described in‘ IL, xiii, 180, 
and the succeeding lines, 
position prevailed among the Egyptians in the earliest — 
times of their monarchy, and of this fact some interesting vestiges 
are preserved in the sculptures on the walls of the temples at 
I bul and of the palace at Luxor, At the former place an Beye” 
ivomare fe vopteusaial to ing in te divisions of 

and foot soldiers drawn up in q' bodies, in ranks, and in 
close order, Ae i cuirass and 
a erated we innp a ete ee ee the 
figures is that of is in panoply, i ae 
mented car. (Rosselini, ‘I Monomenti dell’ Egitto,’ plates 87 to 103.) 
But, from the nature of the arms and the apparent discipline of the 
troops, it may be inferred that, at the epoch to which the monuments 
relate, the tactics of the ians were in a very advanced state, and 
consequently that the o of battle there represented was in 
use among that people at a time much more remote than the age 
of Sesostets 


The ancient Jewish army, modelled probably on that of the Bye 
who had long held them in servitude, was divided into bodies of 1000 
men each, which were again divided into companies of 100 men 
(2 Sam. o. 18); and it i plain, from other in the Seri 
that these were further subdivided into sections. It consisted both o: 
heavy and of light armed troops: the former wore helmets, coats of 
mail, and greaves, and in action they carried bucklers and used both 
spear and swords; the latter also carried shields and used bows or 
i The men who, from the different tribes, assembled at Hebron 
to confirm the election of David, are described as being armed with 
and shield, and their discipline is indicated by the expression— 
th could keep rank. 

e troops in the army of Croesus are said by “Xenophon to have 
been drawn up in vast masses, the depth of the Lydians being thirty 
men, while that of the Egyptian auxiliaries was one hundred; and it 
is added that the whole army had the appearance of three great 
phalanges, (‘ Cyropzdia,’ lib. vii.) It is sufficiently evident therefore 
that the deep order of battle, with a regular arrangement of the men 
in rank and file, and some tical division of the phalanx into 
sections, prevailed in the earliest times; but it is to the Greek writers 
that we must go for an account of the particular scales of subdivisions 
by which the evolutions of the phalanx on the field of battle were 
facilitated, and which, joined to the high discipline of the troops, gave 
to the body so denominated the reputation which it enjoyed till the 
fall of the Macedonian kingdom. The formation of such scales of 
subdivisions, and some changes in the arms or armour of the men, are 

bably what are meant when it is said that Lycurgus, Lysander, and 
Teastinnian introduced the benicmees among the Lacedwmonians, the 
Argives, and the Thebans. e Macedonian phalanx, the formation of 
which is ascribed to Philip, the father of Alexander, appears to have 
beena body of 6000 men, chosen for their good military qualities, 
ticularly well armed, and subject to certain strict regulations. And its 
efficiency was so great, that it is styled a new invention by Diodorus, and 
the name of the country became afterwards very gen ly applied to it. 
Xenophon, though constantly using the word in i 
of the whole body of troops which he commanded in the retreat from 
Cunaxa, when he {has occasion to mention the formation or employ- 
ment of a small body of men for any particular p , gives it the 
name of Adxos, and such body appears to have consisted either of 50 
or 100 men. On one occasion, some lochi being detached from the 
army, two of them, amounting to 100 men, are said to have been cut 
off (‘ Anabasis,’ lib. i.) ; and at another time, from an apprehension that 
the order of the p would be broken in ascending a mountain 
the army was divided into separate lochi of 100 men each. (‘Ib., 
lib. iv.) But in the ‘ Cyropedia’ (lib, ii.) a division of 100 men is called 
vdéis, and this is stated to have been subdivided into sections of ten 
and of five men each. The scale just hinted at was probably peculiar 
to the Athenian army, for Xenophon describes the Spartan troops as 
formed into six ~épa, each commanded by a polemarch; he adds also 
that the mora was divided into four Adxoi, eight wevrnxooris, and 
sixteen évwyoria, in which the number of men — to have varied, 
and to have consisted of from 25 to 86 men. (‘De Repub.,’ lib. xi.) 
The mora is said to have consisted of 600 men, but its strength 
appears to have varied considerably at differentjtimes. These were the 
divisions of the Spartan phalanx. 
The only existing works expressly written on the subject of the 
Greek cs are those of A£élian and his abbreviator Arrian, and these 
rgseta et rah 2 ad piciopmbagmar negroes 9s: after 
e whi e x was superseded by the legion, 
foes teben toni eesdigiinen do eck with what we find concerning 
the in the works of Thucydides and Xenophon, it seems reason- 
able to conclude that ag | appertain to the state of this body of troops 
in and subsequent to the times of Philip and Alexander. Adlian 
makes the Macedonian phalanx to consist of 16,384 men of the class 
called drAfra:, or heavy-armed infantry; but this must be understood 
to be the whole body of that denomination in an army, and to be com- 
posed of four simple p . Joined to the is a division 
éxiraypa), consisting of that number of men of the class called 
con or lightarmed troops, and another, called also an epitagma, of 
cavalry (irreis), consisting of one-fourth of the number, ; 


a 


lo 


_ the hoplite consisted in the substitution of a larger 


PHALANX. 


S|} 


The peltaste (weAtaoral), who are also mentioned by lian, but not 
prey ree to the united in some measure the firmness of 
the with the agility of the light armed men. They were first 
instituted by the Athenian commander Iphicrates, and in the course of 
time became very numerous in the Greek armies: they served as 
the of the princes, and were often reckoned among the heavy- 


armed troops. 

The simple phalanx. according to A®lian, consisted of 4096 men; one 
half of that number, or 2048 men, constituted the merarchy (uepapxia) ; 
and one-fourth, or 1024 men, was called a chiliarchy (x:Asapxia). One- 
fourth of the last constituted a syntagma (civrayua), or xenagy 


xenagy had its own chief or captain 
( xs) at the head, and a lieutenant (obpayés) brought up 
the rear. leader of a single file is called by A¢lian a decurion, 
perhaps because originally the file consisted of 10 men. A phalangarch 


rtions as 


men. The epitagma of cavalry is divided in the same 
is called 


the bodies of infantry, down to the lowest subdivision, whi 
tan, and is made to consist of 64 men. 

The phalangists were armed with helmet, cuirasses, and greaves ; and 
they carried an oval buckler and a pike, the latter 
about 10 feet The introduced by Philip in the arms of 
shield, and of the 
cdpooa,a pike from 18 to 20 feet long. The arms of the peltaste 
seem to have differed from those of the hoplite chiefly in the buckler 
(from whence their designation is derived) being pore § and only about 
two feet three inches in diameter, and in the pike being short. It is 
said that Iphicrates, instead of a metal cuirass, allowed to this class of 
troops only a corslet of linen; but apparently this regulation 
was not always followed. The light-armed troops were frequently 
provided with a helmet only, and their arms were small javelins, bows, 


or 
Ap Shr pg eanenlalyponen parsrpagy dhe Aagk br 

or wi xépata); there was no cen ivision, but °! 
Siciia oF Ue tnd wings wes called tha dapanis. apo bed, yee 
of battle it was drawn up with its front parallel to that of the enemy, 
but it not unfrequently happened that one wing was kept retired. 
This last method was practised by Epaminondas 

was 


to the right and left; and this is that disposition which was 
, or the w 

The phalanx was frequently drawn up in the form of a quadrangle, 
SAdr aniehel ta 400d on hollow, according to circumstances; and thi 
agg was called the plinth (rAw@lov), or the plesium (xAaiciov). 
a double phalanx was formed with their ts in reversed 
positions, the order was called auplorouos, The order called avrictouos 
seems to have been similar to the last, except that the men faced in 

directions, from the centre towards the wings. 
standing at open order, each soldier in the phalanx was 
allowed a square space about six feet each way; but when prepared 
for action, this was reduced to three feet, and occasionally to about 
eighteen inches. file-leaders and the rear-rank men were always 
Maan tal ie baie peckorveed the Lepettngs dky 
a tter im t dut; 
immediately before him, in pas fey the 
whole body might not give way by the counter-pressure of the enemy's 

mass, 


After the introduction of the Macedonian sarissa, above mentioned, 
i t a formidable array of five ranks of such 


; projecting hori before the front of the line; for, 
admitting men to be three feet from each other in , and that 
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at a distance from his first place equal to twice the depth of the 
halanx, the rear-rank man only ing his front. ly, the 


onian method was performed by the front-rank man going right 
about on his own spot, the others passing him in succession and 
arranging themselves behind him. These movements appear to have 
been preferred by the Greeks to a simple change of front to be effected 
by making each man turn upon the ground he occupied, since they 
inte the file-leaders to constitute always the foremost rank of 

e line. 

The number of men in front of the phalanx was doubled b causing 
every second man in the depth to move up to the interval between 
every two men in the rank immediately before him; thus reducing the 
depth of the phalanx to eight files without extending the front. And 
when the front was to be extended without increasing the number of 
men in it, the troops merely, by a flank movement, opened out from 
the centre each way. Arrian justly observes that these evolutions 
should be avoided when in presence of the enemy ; and he adds that 
it would be preferable to extend the front by bringing up cavalry or 
light troops to the wings. ¢ 

On a march, the phalanx was thrown into a column, whose breadth 
depended on that of the road ; and a formation of some separate bodies, 
consisting of 100 men each, for the purpose of protecting the main 
body while returning to its former order after having passed a defile, is 
mentioned by Zenophon (‘ Anabasis,’ lib. iii.) as being then, for the 
first time, employed. The march of two phalanges in parallel and 
contiguous columns is stated to have been sometimes made by the 
columns keeping their proper fronts towards the exterior; but some- 
times both columns were in like positions, the front of one and the 
rear of the other being towards the exterior, on the two sides of the 
line of march. 

The strength of a Grecian army consisted in the deep array of its 
re | infantry. No body of men less protected by defensive armour 
could make any impression upon the solid phalanx: and the latter, by 
the momentum of its , could not fail to overwhe!m any troo 
who were differently formed. But the advantage of the phalanx, while 
it continued embodied, did not extend beyond the immediate field of 
battle; and the enemy, if he thought proper to decline an engage- 
ment, could, without interruption, except that which might arise from 
the light-armed troops and cavalry, ravage the wren by cutting 
off its om compel the army to retreat. The p xX moreover 
could only be advan‘ ly employed on ground which was nearly 
level and free from o es; since whatever tended to derange its 
compact order, necessarily diminished or annulled the effect of its 

x Bes the ose us, the phalanx rs Alexander, while in a 
state isorder, as troops were i e river, was engaged 
with the Greeks in the service of Derioe; aan though it succeeded in 
pocay hes ot it sustained considerable loss, (Arrian, ‘ Exped. 

7 lib. ii. 

Polybius, in comparing (lib. xvii., extract 3) the efficiency of the 
phalanx with that of the Roman legion, observes that the latter never 
opposed the former on a line to its front, but always with one 
wing thrown back; by which means it broke the line, or else compelled 


this | the phalanx to change its disposition ; in either case there were formed 


intervals of which the legionary soldiers could avail themselves to 
engage the phalangists in flank, and thus render their close array and 
their unwieldy weapons useless. 

PHANTASCOPE. An amusing toy based on the principle of the 
persistence of impressions on the retina, after the object has changed 
its position. The Thawmatrope and Phenakistascope rest on the same 


principle. 

PHANTASMAGORIA. [Macro Lantery.] 

PHARISEES, a sect among the ancient Jews. The name is derived 
from the Greek #apicaio:, this most probably from the Hebrew 


WD, parash, to separate. Suidas says, “The Pharisees are by inter- 


pretation apwpicpévor (the ited), because they divided and separated 
themselves from all others, in exactness of life and in attention to the 
injunctions of the law.” 

The origin of this sect is unknown. Josephus, who was himself one 
of the Pharisees, of them as flourishing long before he was born. 
He says (‘ Antiq., b. 13, c. 9), “ At this time (about 150 B.0,) there 
were three sects of the Jews, the Pharisees, the Sadducees, and the 
Essenes.” On several occasions he describes the Pharisees as the chief 
sect, and as possessing great authority among the people. 

They believed in the existence of angels and spirits, and held the 
doctrine of the resurrection; but their notion of the latter appears to 
have been Pythagorean, namely, that there is a resurrection of the soul 
only by a transmigration into another body, From the benefits of this 
resurrection they shut out all the notoriously wicked, consigning them 
at once to eternal misery, upon the separation of the soul from the 
body. While the Essenes maintained that all things were ruled by 
absolute fate, and the Sadducees that all things were under human 
control, the Pharisees adopted a middle course, maintaining that some 
things were predestinated. and others left for men to determine. It 
was a leading maxim of the Stoics that some things were in our power, 
and others not in our power; and Josephus tells us that the sect of the 
Pharisees was very much like that of the Stoics. yr 

But they were mainly distinguished by their zeal for “ the traditions 

G@ 


PHENYLIC GROUP. 


a PHARMACOPGIA, 

* to which they attached an importance equal to that of 
Bee ais ciate ; end wns teams ale Giieneaie to Dhash toe: 
Pilea, co wel ss from on. Chearvenes SOB Peeeee eae 
iteelf, that — ~ aU ec pepe dc penerallyy 
mentioned in the New Testament, but are a small portion 
the whole, “To go through them all,” Prideaux, “ would be to 


Soensatize tied alee, & tock of yenlan Weldaees te ” 


rn enol prac ateergateter nines Bogs 2 oats 
Bote Tayaien emails that th melt = teous, 
* the se PA ing to ves ey were ¥ 
and other men. This was their character asa 3; but 
there were them individuals free from these bad qualities, such 
as Nicodemus, Joseph of Gamaliel, and, as some think, 


Simeon, who uttered the hymn called “ Nuno dimittis,” to whom must 
be added Josephus, their historian. 

us, Antig., xiii. 9,18; xvii. 3; xviii. 2; De Bell. Jud., ii. 7; 
De Vitd ud ; Gaiden, @epreraies | Prideaux, Ouanection; Jahn, Heh Ant, 
b. iii, c. 1, §§ 316-20.) 


the sanction of government, con’ 
of medicines, 
PHA‘RMACY, in a com 


division, or even the simpler chemical actions involved in the processes 
of infusion or decoction, but as ene s knowledge of vegetable 
physiology, and an acquaintance with the chemical constitution of the 


PHASE (¢dois, phasis, appearance). When a omenon chan 
ite character gradually, any particular state which it ih feeutanrs 4 
distinguish is called a Thus we have the phases of the moon, 
See og epee the ee cone 

month ; weather, meaning the successi 
and cold, wet , fe, : pion 

PHASES OF THE MOON, [Moon.] 

PHENAMIDE. [Anmuve.] 

PHENAMYLOL, [PaenyLro Grovp.] 

PHENATES. ENYLIO Group. 

PHENETOL. LIo Gusw} 


PHENIC ACID. YLIc Grovup.] 
PHENIC ALCOHOL. [Paenriio Grovr.] 
PHENYL. A prefix used in i 


Prem ¢ the radical 
isadded. Descriptions of such bodies will 


PHENYL-BEN E. [Benzoto Group, 
PHENYL-BIBENZAMINE. [Bexzorc Gnate 
PHENYL-CAMPHORAMIC ACID, [ Campxon.] 
PHENYL-CAMPHORAMIDE. [Campuor.} 
nnn TI-CARBAMIC ACID (C,,H,NO,) Oarbinilic acid, Anthra- 
acid. The action of indigo or phenyl-urea produces 
colourless prisms, slightly 


aongares 
for exam aniline, bensole, and carbolic and carbacotic acid na 
Phenyl (C.,H,) is the radical contained in, or from which are 


c 
all the members of the 
be ped greed. tas. It and its derivatives 


treated of in a separate article [Benzotx). Under the samo 

the chlorine, bromine, and ide of " 

derivatives of hydride of phenyl. The peroxide of nitrogen ve, 
or nitrobensol (Cu{ Nd }, H1) yields Azoxrmenztpe on being heated 
with aleoholic solution of potash; and azoxibenside yields AzopEn- 
zips by distillation, By the action of pppoe te age such as sul- 
of ammonium, azoxibenzide, and azo yield benzidine 
C,,H,,N,). Benzidine occurs in lustrous white plates, soluble in boil- 
water, alcohol, or ether. With acids it forms crystalline salts from 
utions of which caustic alkalies throw down a white precipitate of 


benzidine, : 
Hydrated oxide of phenyl (C,,H,0, HO). Phenie acid, Phenic alcohol, 
ape This Vody te produced in the manufacture of 


coal gas; hence, the name phenic, and thence phenyl, from the Greek 

pave, “ I light,” in allusion to the use of coal The of 

, and the pro; of phenic alcoho mph ays fee 

iled (Canpotto Actp.] It combines with bases to form y 

B y Spee: f ubsti ‘tion, phenic acid rise to 
6 ordi processes of substitution, ves 

‘hs Dados whens aut aed formulm are here Many of 


ve them peculiar, but con- 


them were discovered by Laurent, who 
uded to under NaPHTHALio 


venient, names ona principle already 
Groop, 

Phenic or carbolic acid. =. one he 8 » HO, C,4(H,), 0 
phenic acid or chlorophenesic acid = «- « HO, Cy 4(H4Clg), O 
igre cor Bry or chlorophenisic acid, nt HO, ©, ,(H,1,), 0 


Nich’ 


Pentachlorophenic acid or chlorophenusic acid . . HO, C,,(Cl,), 0 


Bromophenic acid or bromophenasic acid . + HO, C,,(H,Br), 0 
Bibromophenie acid or b henesic acid . . . HO, C,,(H,Br,),0 

bg shes wore bg « neentapeniie SAPs } HO, C, 4(H,Br,), 0 
Nitrophenic acid or nitrophenasic acid . 4 « HO, C,(H,NO,),O 
Bichloronitrophenic acid or chloronitraphenisic acid HO, C, 5(H,Cl,NO,), 0 


Bi-iodonitrophenic acid or iodenitraphenisic acid. . HO, C,4(H,1,NO,), 0 
Binitrophenic acid or nitrophenesic acid + + HO, C,,(H,2NO,), 0 
Bromobinitrophenic acid or bromanitrephenisic acid HO, C,,.(H,Br2NO,), O 
Trinitrophenic acid, picrie acid, or ni 

acid, or CarBazoTicacIp . +6 « HO, ©, 4(H,8N0,), 0 
Picranisic acid (isomeric with trinitrophonic acid) . HO, C,,(H,3NO,), 0 


Binitrophenic acid and trinitrophenic acid respectively yield nitro- 
ie aci N,0,+4 ),and picramic acid (0 
Eig cere 


(NO,), NO,) when acted upon of ammonium. 
ids form wi salts that mostly are i 
4 Phenic acid combines with the oxides of methyl, ethyl, and amyl to 
‘orm :— , 
1. Phenate ofmethyl 4 3 3+ Giga” 
%. Phenateofethyl « ss 5 6 eClRg” 
3. Phenate of amyl . . . 7 . . OHO 


1, Phenate of methyl or anisol is prepared b: —* anisic acid 
with caustic baryta. Ties Sp. gr. is e991. Boiling point 305°6° Fabr. 
By substitution it yields 
Bibromphenate of methyl or bibromanisol , “rs (39ts)0 } 
23 
Nitrophenate of methyl or nitranisol, ., 18(44004)0 } 
2s 
Binitrophenate of methyl or binitranisol —, C1a(Hfs4N04)0 
os 
Trinitrophenate of methyl or trinitranigol - O2#(t#a8104)0 J 
Cunraanisre acto (Isomerio with trinitraniso!) ©1#(#s*2104)5 } 


The nitro-, binitro-, and err et wr pd of methyl yield the three 
following bodies by the action of sulphide of ammonium. 


Methyl-phenidine or Anrsrpixe. =. Ss C4 (H,)NOy 
Methylnitrophenidine or nitranisidine . . C,,(HyNO,)NO, 
Methylbinitrophenidine or binitranisidine . C, ,(H,2NO,)NO, 
Ry eee eng of methyl into methylsulphophenie acid 
( ualHy CoH) 0. 8,0,) called also sulphanisolic acid, while anby- 


a oo myabers gwar y it into s speveres a 
Phenate , phenetol or salithol, is prepared by submitting 
the Tectly dry compound of salicylate of ethyl with 


baryta. It is a colo of 

t is a colourless liquid, lighter than water, aro- 
matic odour, very soluble st ale or ether, but insoluble in water, 
It boils at 341°6* Fahr. Chlorine and bromine convert it into 


— 


~~ ee 


: of 


PHENYLIC GROUP. 


crystalline products, Fuming nitric acid attacks and forms con- 
secutively :— 

'_ Nitrophenate of ethyl or nitrophenetol we 
Binitrophenate of ethyl or binitrophenetol , Sins } 
Trinitrophenate of ethyl or picric ether . ? 


enate. of ethyl yields ethyl-nitrophenidine or nitropheneti- 

dine (C,,(H,,NO,)NO,) by the action of sulphide of ammonium. 
8, Phenate of amyl or phenamylol is formed on heating a mixture 
Sieenta of and iodide of amyl in a sealed tube to a tempera- 
ture of about 220° Fahr. It is a limpid, colourless oil, of agreeable 
odour. Its boiling point is about 436° Fahr. Nitric ‘acid strongly 
attacks it, and the resulting ennt yields amyl-nitrophenidine by 


Lysate. rs ‘aad. (Cy 09,) ) Binowide henyl ; techin 
of p ; 
pyromorintannic acid. “ints b body i isa uct of the dist ation 
Carecuu or of morintannic acid [Tansic Actp.] ie aqueous 
set aside ; the impure oxyphe- 
y recrystallisation from water, 
and ally by sublimation. Pretty Set 
Oxyphenic acid crystallises in co rectangular prisms ; it 
ater in water or alcohol, but only slightly so in ether. 
wcyphenic acid. (Cis(H, 3 'NO.}0,) Oxypieric acid. -Styphnic 
position of this body indicates it a derivative of oxy- 
t the latter body does not Venki it on being acted upon 
It is most readily obtained by acting upon asafotida 
or extract of Brazil-wood with nitric acid; many other -resins also 
yield it under similar circumstances. | The liquid uct of the action 
Selechi nod eryeicle of yphnate of potash phoined by: ore . 
of st; ts) by evaporation ; 
be recrystallised from a small quantity of boiling water or 
acid precipitated by nitric acid, Brazil-wood extract 
furnishes about 18 per cent. of styphnie acid. It may be obtained in 
yellow prismatic crystals from solution in alcohol. It combines 
ith acids to form crystalline salts, called styphnates or oxypicrates. 
They all explode violently when gently heated. 
Sulphites of phenyl. Hydride of phenyl dissolwes in fuming sulphuric 
acid, and forms phenylsulphurous or sulphobenzidic acid, C,,H,S8,0,, ot: 


Tt may be looked upon as the hydrated oxide of the ae, sulpho- 
phenyl (C, 18,04). It forms extremely stable salts with acids called 
or sulphobenzidates. Nitric acid converts x 7 nitro- 
Iphurous or nitrosulphobenzidic acid, C,,.(H,NO,)S,0 a 
sgl of 


ie 


Siena HEN procession of ol F Mga the lather th the 
ordinary process of substitution, yields the following primary, i 
and ing a tertiary - 


H 
C,sH,8,0, 
Disulphophenylamide e . . - N{ C,,H,8,0, 
ee 


PHIGALIAN MARBLES, 454 
Cy oHs8e0, 
Sulphophenylbenzoylamide . . » anfé OH : Os ° 
oya8s 52% 
Sulphophenylbenzoylargentamide . aN 168 oi 2 
nas 
Sulphophenyldibenzoylamide . . w | cveti04 4 
C,,H,0, 
{ Cr 2Hs820 
Sulphophenylbenzoylacetylamide , e wN; 5Oo 
{citi,e, 
Lae a = es ©, 2H;8.04 
phophenyleumy ole thee) oe Mit Ong Oe 
H 
. G12Hts8.0; 
Sulphophenylbenzoylcumylamide . e » N{ C,,H,04 
CoH, 1G, 
. (C, .H;S,0 sa 
Sulphophenylbenzolsuceinyldiamide . Ng 4 (C\4HsG9)9 
Cy + +)” 


Phenylide of sulphophenyl, or sulphobenzide (C,,H,S,0,, Catt), in 
also a product of the action of fuming sulphuric acid 1 upon hydride of 


phenyl. Unlike phenylsulphurous acid, however, it remains insoluble 
when the product referred + - diluted with water. 

Sulphate of phenyl (C= 8,0,). Suiphophenic or phenylsul- 
phurie acid, A Siielialins of phenic and sulphuric acids, It forms 
erystalline ry with ammonia and baryta. 

Chloride of phenyl, or chlorhydrophenide (C,,H,, Cl). A product of 
the action of oxychloride of phosphorus on phenic acid. It is an 
almost inodorous liquid, heavier than water. 

Chloride of binitrophenyl, or binitrochlorhydrophenide (C,.(H,2N0,), 
Cl), is produced on acting upon binitrophenic acid with perchloride of 
phosphorus. It much pve. co chloride [ seat 


Aniline, phenylia, or phenylamine («|" “H ) and its numerous 


interesting derivatives, will be found described in a separate article 
[Aytitve], or under Orcanto Baszs. 

Cya: ‘of wl (C,,H.Cy). Benzonitrile. Obtained by the distil- 
lation of benzoate of ammonia, as described under Benzoro Aor. 
It a colourless oil, having an odour resembling that of bitter almond 
oil. It is soluble in alcohol or ether, but almost insoluble in water. 
Its sp. gr. is 10073; boiling point, 376° Fahr. Fuming nitric acid 
—- it into cyanide of nitrophenyl (C,.(H,NO,), Cy), or nitrobenzo- 
nitrii 

PHENYL-PHTHALIMIDE. APHTHALIO Group. ] 

PHENYL-SULPHURIC ACID (C,,H,S,0,). Sulphophenylie acid, 
A monobasic acid bearing the same relation to phenylic alcohul as 
sulphovinic acid sustains towards common La Mss alcohol, 

PHENYLSULPHUROUS ACID (C,, 0,). Sulphobenzidic acid. 
A crystalline organic acid, obtained by gently oy Mora benzole with its 
own volume of sulphurous acid, Its salts are monobasic and very 
stable. 

PHIAL, LEYDEN. RICITY.] 

PHIGALIAN MARBLES, a series of sculptures in alto-rilievo, 
preserved in the British Museum, which are eo called from havi been 

discovered among the ruins of a temple at the ancient Basse on 
bp bean not far from the site of ia, The subjects represented 
are the battle of the Centaurs and Lapithe, which occupies 


ount 


eleven slabs, and that of the Greeks and Amazons, in twelve slabs, 


about 100 
feet. These rilievi formed a frieze round the interior of the cella, and 
were elevated about ee i ee 

Pausanias (viii. 41), describing tho edifice from which these marbles 
it may be considered the 


most beautiful of all the temples of the Peloponnesus.” The roof of 
the building was of stone. It was dedicated to Apollo Epicurius, or 
the Deliverer, a title conferred upon him because he had delivered the 


bis arpa a pestilence, 
| sculptures are of various degrees of merit as regards execution; 


PHIGALIAN MARBLES. ; PHIGALIAN MARBLES. 


468 
| times) of the temples which they decorated. ‘The name of the archi- 
Se ee Salce ake ans oho, whan Peidien wee to 
superintend the various public works carried on at Athens the 


that came 
“these fon 


‘ et ewe TED - ti ~ SS = 
administration of Pericles, was associated with Callicrates to erect the | undertaking. It is not difficult to discern in them the same sentiment 
Parthenon—one of the most splendid monuments of the golden age of | and character baer axtocg the marbles of the Parthenon. This 

eularly 


art. This gives us the proximate date of the execution of the sculp- is observable in com portions of the 
tures under consideration. The Parthenon was finished about 437 B.c. frieze with the metopes of that building (see jigs. 1 and 2 
The of Apollo st Bassm may therefore be attributed to about | [ Marbles); the third cut in the article Centaur, which is 

the same period. one of the Phigalian series ; and jig. 1 under Ercry MARBLES 

The quality of the design of these rilievi warrants the assumption | the same subject, the battle of the Centaurs and Lapithm, 
that the eminent sculptor who directed the decoration of the former | sented. The same may be remarked with respect to other of 
great work of Ictinus may have contributed the ad of his skill | this fine series, whether it be considered for the in 
the fine compositions of the sculptures for his present | violent action 1, 2, and 4; and the cut in the UR), 


abo 
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PHILOSOPHY, POSITIVE. 458 


for grace and tenderness where gentler expressi 


i ing specimens of Greek sculpture were discovered in 
the year 1812. They were for the British Museum in 1814, 
and arrived in England in 
with two or three exceptions, 
temple, under the identical places 
falling, and from the heavy masses of the building 
i They have been put together with great 
care, the pieces being secured by copper bolts; but in no instance has 
their integrity been impaired by restorations. For detailed descriptions 
SE itieak marbles, the reader is referred to the elaborate, work of Baro 


itish Museum;* and to the Marbles, in the ‘ of 
Entertaining Knowledge.’ _— : 7h; 
PHILIPPIANS, EPISTLE TO THE, is one of the epi written 


by St. Paul daring his first impri t at Rome. [Paut, Sz., in 
Broc. Drv.] Like the other poe. churches planted out of Palestine, 
the church at Philippi in Macedonia consisted of Jews and Gentiles, the 
latter forming the 


(ii, 24) but a short time before hi 
Rome, a.p. 63. 

| The occasion of its composition seems to have been the following : 
the Philippians, having heard that St. Paul was a prisoner at Rome, 
sent contributions for his relief the hand of E) itus, whom 


In this epistle, of which the canonical authori 
traits of which 


and his manner is at once affectionate and 


PHILIPPICS, [Demostuenes, in Broo. Drv.] 

PHILLIRIN (C,,H,,0,,+3 Aq.) A white crystalline substance of a 
silvery lustre found in the of the Phillyrea latifulia, It is 
inodorous, bitter, Lon oe soluble in cold water, moderately so in 
boiling water or alcohol, and nearly insoluble in ether. Boiled with 
dilute hydrochloric acid it is transformed into phillygenin (a resinous 
substance of the formula C,,H,,0,,) and grape sugar. 


CssHy402n + 2HO = CysHy,O., + CygHy 20% 
ey ene ea see) 
Phillyria, Phillygenin. Grape sugar. 


literature (Plat., ‘Theaet.,’ c. x. p. 146 ; c. xlvii. p. 161; Cic. ‘ad Div.’ 
xvi. 21; Ernesti, ‘ Clavis Ciceron.,’ und €pa. 
andrine critics applied the term philologus to a person who was well 


Grammat 10), that ‘ieehcothahes, ho ved the por ay 
» © 10), w i in cent 
Christian era, was the first who aeete thie ame: in oct. 
sequence of his extensive and varied learning. In later times, a 
Uvlogus was merely a person skilled in language, and the word 
e almost synonymous with 
Some modern writers have included under the term philology the 
study of Greek and Roman antiquities, but the majori 


ne 
: 


a 


ty 
appear to regard the study of the theory of language and of languages 
in general athe only subjects strictly belonging to 
reader who wishes further information respecting 


meanings attached to the word philology, may consult Ast’s ‘ Grundriss 
‘der Philologie,’ Landshut, 1808; and the first essay in Wolf and 
Buttmann’s ‘ Museum der Alterthums- Wissenschaft,’ Berlin, 1807. 

PHILOSOPHY, from the Greek philosophia (gAocogia), literally 
signifies “love of wisdom or knowledge,” and a philosopher (@uAdcugos), 
is a “lover of wisdom.” Pythagoras (Diog. Laert., Prom.) is said to 
have first used the term philosophy, and to have called himself a 
philosopher, instead of a sophus (aéqos), or “ wise man,” for, he added, 
no one is wise but God. Among the Greeks, philosophy was some- 
times viewed as comprising or consisting of three parts, physic (puotkdy), 
ethic (7@xdév), and dialectic (d:aAexrixdv). Physic treated of the 
universe and that which it contained; ethic treated of things that 
concerned human life and man. Theterm dialectic is explained in the 
article ORGANON. 

The terms philosophy, philosophical, philosopher, are often used in 
our own apparently with no great precision, though it is not 
difficult to deduce from the use of these terms the general meaning or 
notion which is attached to them. We speak of the philosophy of the 
human mind as being of all philosophies that to which the name 
philosophy is particularly appropriated ; and when the term philosophy 
is used absolutely, this seems to be the philosophy that is spoken of. 
Other philosophies are referred to their several objects by qualifying 
terms; thus we speak of natural philosophy, meaning thereby the 
philosophy (whatever that word may mean) of nature, that is, as the 
term nature is generally understood, of material objects. We also 

of the philosophy of positive law, understanding thereby the 
philosophy of those binding rules, properly called laws. The terms 
philosophy of history, philosophy of manufactures, and other such 
terms, are also used. All objects then which can occupy the mind 
may have something in common, called their philosophy; which 
philosophy is nothing else than the general expression for that effort of 

e mind whereby it strives, pursuant to its laws, to reduce its 
knowledge to the form of ultimate truths or principles, and to 
determine the immutable relations which exist between things as it 
conceives them. The philosophy which comprises within itself all 
philosophies is that which labours to determine the laws or ultimate 
principles in obedience to which the mind itself operates; and both 
those laws or ultimate truths, which must be considered as constituting 
the mind what it is, and which are therefore independent of all external 
impressions, and those laws hy which the mind operates upon the 
Sensuous impressions produced by objects which it conceives and can 
only conceive as being external to itself. 

hus every kind of knowledge, the objects of which are things 
external, has its philosophy or principles, which, when discovered and 
systematised, form the science of the things to which they severally 
belong. But inasmuch as the mind, in striving after this science, 
must act by its own laws and powers, and as these must in their form, 
viewed independently of their special objects, always be the same 
laws and powers (for we cannot conceive the mental powers to vary or 
differ in their essential qualities merely because they are applied to 
orf that are conceived as different), we therefore assume that the 
ind has its laws and powers, which may be discovered by observa- 
tion, as we discover by observation the laws or principles which govern 
the relations of things external to the mind, or conceived as external. 
Thus the human mind, by the necessity imprinted upon it, seeks to 
discover the ultimate foundation of all that it knows or conceives; to 
discover what itself is, and what is its relation to all things. Accor- 
dingly it strives to forma system out of all such ultimate laws or 
principles. Such a system may be called a philosophy, in the proper 
and absolute sense of the term, and the attempt to form such a system 
is to philosophise, Systems of philosophy have existed in all nations ; 
even in the most uncivilised, in some form, and particularly in the 
form of a religion; for the highest aim of philosophy is to ascertain 
the relation of man to the infinite Being whom he conceives as the end 
and limit of all his inquiries. In nations which have made further 
progress in mental culture, the systems of philosophy are not limited 
td the dogmas of a religion, but those who have leisure, and whose 
minds have been disciplined, have in all ages ventured to transcend the 
limits of the religious system of their society or age, and to form what 
are called philosophical systems. The history of such systems is the 
history of philosophy, which thus viewed is a history uf the progress of 
the human mind towards the knowledge of itself, a knowhdes which, 
imperfect as it is, is the accumulation of many centuries, and the work 
of many contributors. 

PHILOSOPHY OF THE HUMAN MIND. [Merapnysics.] 

PHILOSOPHY, POSITIVE. The distinction of philosophy as 
positive and negative, was adopted by the German school. Thus 
Kant's ‘ Kritik der Reinen Vernunft,’ his ‘ Prolegomena zu einer jeden 
Kiinftigen Metaphysik,’ and his ‘ Kritik der Urtheilskraft,’ are regarded 
as forming a sort of Prima Philosophia, preparatory to a positive or 
formal and detailed system of metaphysics, For though the philo- 
sophies which have successively arisen in Germany since Kant's day, 
such as the Scientific-doctrine of Fichte, the Transcendental Idealism 
of Schelling, the Phenomenology and Logic of Hegel, or the {Meta- 
physic of Herbart, are all genealogically descended from Kant’s Critieu 
review (the review which reason was made by him to engage in, of the 
faculties of the soul), yet Kant himself, in his Kritik, did not profess 
to do more then pave the way for a system or dogmatik of speculative 


w PHILTER. 


merely analytical, or judgments in which the predicate barely unfolds 
the subject. Thus “ all body is extended,” is an analytical judgment : 
“all men are mortal,” is synthetical indeed, but then it is a posteriori, 


being founded on experience: but, * every change must have a cause,” | in 


is synthetical 4 priori, being universal and necessary, and founded in 
wsthing bat * pose w and reason,” Now all such axioms, 
conceptions, and principles as are @ priori, being enumerated, are 

those who make a distinction between positive and 
negative philosophy, as forming a negative philosophy, or as drawing 
the ground for a positive constructive system. t held out the 
expectation of such a system, as a superstructure to be erected by 
himself on the basis of the ‘ Kritik :’ such a system of pure speculative 
reason I hope “to furnish myself, under the title, Metaphysic of 
Nature; which shall have far richer matter than this Kritik, though 


the latter was n: , first pad 093 her -— and conditions of 
its ibility, and to cleanse and level a together overgrown with 
mcr (‘Kritik:’ Vorrede.) Such a system: would have been, in 


the German phrase, a positive philosophy: but the Transcendental 
Criticism professes only to examine and secure the foundation on 
which, the author says, “ every future metaphysic” must be built, and 
is, relatively to such supposed system, m: negative. 

The Positive Philosophy that Kant and the German metapbysicians 
only contemplated was at length propounded by M. August Comte, in 
his * Cours de Philosophie Positive,’ in 1830-1842, and his ‘ Discours sur 
TEnsemble du Positivisme,’ 1848. According to his system the human 
mind has passed through certain stages: the theological, in which 
su agencies are necessary ; the metaphysical, in which — 
natural aids are dismissed, and their place supplied by abstract ideas. 
. These stages he deems incorrect, and holds that the mind now arrives 
at the last and hi stage the positive, in which it grasps all that 
can be known with certainty, such as scientific truths, and holds that 
in other more complex subjects, such as Biology and Sociology (social 
science), definite laws prevail which may be ultimately discovered 
by strict observation and deduction, and that nothing is to be 
believed that cannot be proved. [Comrs, in Broo. Drv.] 

PHILTER (9iAzpov, philtrum), was a potion given among the 
Greeks and Romans to excite love, It is doubtful of what these 
potions were composed, but their operation was violent and dangerous, 
often depriving those who drank them of their reason. (Ovid, ‘ Ar. 
Amat.,’ ii. 106.) Lucretius is said to have died from drinking a potion 
of this kind ; and the madness of Caligula is attributed by some to a 
similar potion, which was given him by his wife Owsonia. (Suet., 
‘ Cal.” 50; Juv., vi. 615, 616.) The ee ee love potions were 

by the Thessalians, whence Jw speaks (vi. 610) of Thessala 
iltra. 


PHLOGISTICATED AIR. An obsoleté name for Nrrrocen. 

PHLOGISTON, an hypothetical substance, by sup; the exist- 
ence of which Stahl [Sraut, in Bros. pan explained the phenomena 
of combustion. He imagi that by combination with phlogiston a 
body was rendered combustible, and that its disengagement occasioned 
combustion, and after its evolution there remained either an acid or 
an earth : thus sulphur was by this theory supposed to be com 

of phlogiston and sulphuric acid; and lead, of the calx of lead and 


ogiston, &c. 

At this period, however, oxy; had not been discovered, and 
although Jean Rey had shown metals by burning increased in 
weight, and Hooke and Mayow had attributed combustion to the 
lorpaatedlredty baat eee ba occurs, yet the doctrine proposed by 


metals were repeated with t 
accuracy uence was, thatthe pogo theory 
gave way to the ee me? the combustion, w! had been 

on of phlogiston, was known in all common 
eases to bo derived from the absorption of oxygen, and this explained 
the increase of weight which bodies acquired by combustion, whereas 


een hlogietle howz Sinz onghh to have suffered a diminution by 
PHLORETIC ACID. (Paronszty.) 
PHLORETIN. (Pavoni, 


PHLORIDZIN. [Purorizt. 
PHLORIZEIN. [Patornwm. 


PHLORIZIN (0,,H,,0,,+4 Aq) Pi in, 
EE tee ty pays 


Phlorizin, when deposited from a saturated solution, has the form of 


to. pllorisein “(OH Phin 0 ny Parc 
(C,,H,0, +4 Aq.), Rufin (C,.Fe,0,,), i acid (Cao (NO ); 
As pope A), (CHO), porte a ; in the both 
vol. of Annales des Chimie et de Physique.’ 

PHLOBONE. (0, 60,) A pall oil obtained by the dry distil. 

low oil o 

lation of camphorate of lime. Itemits an odour the repre 

PHOCENIC ACID. [Vatrrranio Acrp.} ’ 

PHOCENIN. jonymous with VALEeRiN. 

PHENIX (@oig), one of the most renowned of the fabulous 
monsters of antiquity, defined by the Arabians to be a “ creature whose 
name is known, its body wn.” (Richardson's ‘Arabic and 


Plut., ‘De Defectu Orac.,’ cap. 11; and Plin., ‘ Hi 
cap. 49), who merely says that it lives times as long 

The first detailed description and history that we meet with is in 
Herodotus, whose words on that account deserve to by eee 


5 


self seen it except in a picture, for it seldom visits them, 

(as the people of Heliopolis say) every five hi And 

ce Pccenlper fer" Baten psec or Sei ane 

picture, of size shape lows: part i 

coloured, and part crimson; and he is for the most part very like 

uitline and Ly And this bird, they say, devises 
me 
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he has made the trial, upon this he hollows out ome ee 
sire into it, and covers with other m that part of bapi fe: 
had made the hole and put in his sire; and when his sire i 
the weight [of the egg] is the same [as it was before it was hollowed 
out], and ha‘ covered him up, he conveys him to Egypt into the 
temple of the sun. Seek ate Se Sea ye ne 
orms.” Such is the story as told in Herodotus, it is sub- 
stantially the same as what was afterwards, though with various 
em its, repeated and believed for more than a thousand years, 
It would be tedious and useless to quote the words of each author 


who forms the link in the chain: it will be sufficient to mention that. 


between the times of Herodotus and Tacitus, the fable of the ‘ Phoenix’ 
is told more or less fully and circumstantially by numerous classical 
writers. Of these writers per' the only curious to 


One Nights’ (ch. 20, note 22), tells us, on the authori 
that the anka is the test of birds; that it carries o! 


as a kite carries off mouse ; Sas, open of vabvet Jo 
a bride, God, at the prayer of a prophet named Handhalah, ed it 
to an island in th bien 


old female bird burns herself ; and i 
80, 


84, p. 89). The in St. Cyril (which also 
mean two st = eee aikllet™ an a BA a 

* new men's unbelief,” says he , a 

‘ ‘ord, 1838), “and provided oo ts pe a bird 
pheenix. This bird, as Clement writes, as more 
relate, the only one of its race, to the land of the at 
revolutions of five hundred years, shows forth the 3 and 
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PHENIX. 
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is, not in desert 2s, lest the mystery which comes to pass should 
ee unknown, eres notable city, that men might even handle 
what they disbelieve. For it makes itself a nest of frankincense and 
spices; and entering into this when its years are 
it evidently dies and moulders away. Then from the 
mouldering flesh of the dead a worm springs, and this worm, when 
large, is tranformed into a bird; and do not disbelieve this, for 


E 
F 


from eggs which are most moist thou hast seen the and bones 
and sinews of birds issue, Afterwards this phoenix, becoming fledged 
anda pheenix, as was the former one, soars up into the air such 
as it died, sho forth to men a most evident resurrection 
from the dead. The p! indeed is a wondrous bird, yet is ir- 
rational, nor sings psalms to God; it flies abroad through the sky, 
but it knows not the only-begotten Son of God. Is then a resurrection 
froin the dead given unto this irrational creature, which knows not its 
maker; and to us, who aseribe glory to God and keep his command- 
ments, shall there no resurrection be granted?” 

seems to doubt its truth (‘ Cont, Cels.,’ lib, iv., cap. 98, p. 229), 
and 


; 
; 
§ 


other matters, nor should it be made a subject of st 
them that “ they were not proficients in a branch of knowl which 
has been a peculiar study of modern times.” (See Mr. Newman's 
preface to Mr. Ch 


's ‘ Translation of St. Cyril, Oxf., 1838.) 
i all more modern 


of the phoenix, for the list would include almost all the 

writers on natural history, besides a great number of others. Perhaps 

the most curious circumstance relating to it is what is told us by 

Camden (‘ Britannia,’ p. 783, ed, Lond., 1607), namely, that i 
599, to hieftain of 
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ing, was probably 
now given up entirely 
2 


is 
Poets; indeed, since the appearance of the ‘ Rejected Addresses, 


PH(ENIX, a southern constellation of Bayer, which may be best 
described as close to (but farther from the south pole than) the bright 
star in Eridanus (Achernar). Its principal stars are as follows :— 


Fé 
: 
E 


No. in Catalogue No. in Catalogue 
of (Piazzi) of British 
Character. Lecaille, o. Association, Magnitude, 
@ 69) 94 2 
e 68) 93 4 
a (94) 447 3 
B 680 317 3h 
6 91C 461 4 
e 1938 C ll 4 


PHOSGENE GAS. [Cutonocarponic Acip Gas.] 


PHOSPHATES. [Puospnorvs. 

PHOSPHIDES. [Puospnonvs. 

PHOSPHITES. [Puospxorvs. 

PHOSPHO-BERGAMIC ACID. GAMOT, ESSENCE OF,] 

.PHOSPHO-GLYCERIC ACID. [Grycenm.] 

PHOSPHORESCENCE. When phosphorus is to the air 
it which is visible 


i light 
when gently heated, such as phosphorite and rong age Feng se 
Mf been 

exposed to the sun, or to the electric flash uced by discharging a 
Leyden jar. Several kinds of MOih boteiesd fancies won Mier ‘ons, 
and the waters of the ocean 
sence of luminous animalcule : 
belongs to our Naturat History D. 
Berxcs. 

PHOSPHORIC ACID. wegen 

PHOSPHORIC ACID, ICAL PROPERTIES OF, Dry phos- 
phoric acid is sometimes used in the form of but this is not an 
eligible mode ; the common form is that of solution, constituting the 
dilute acid of the ‘ Pharmacopeia,’ This differs from the other dilute 


OSITY OF ORGANIC 


mineral acids in not affecting so strongly the digestive organs, on 
which account it may be persevered in Vs longer time. It is pecu- 
liarly suited to disordered states of the mucous surfaces, and also to 
states of debility, ised by softening of the bones and a phos- 
phatic condition of the urine. In this latter state it is often more 
efficacious when combined with iron, in the form of a phosphate of 
that metal ; or better, the pyrophosphate. The same combination is 
of great utility in most cases of diabetes. In passive hemorrhages, 
phosphoric acid, properly diluted, quickly arrests the bleeding, as it 

tes the blood. This property is possessed in a stronger degree 
by the undiluted acid ; and hence if injected into a vein, causes death. 
A poisonous dose of the strong acid may be counteracted by chalk, or 
carbonate of soda. . 

PHOSPHOROUS ACID. [PxHosrHorvs.] 

PHOSPHOVINIC ACID, Ethyl-phosphorie acid, [Eruyt.] 

PHOSPHORUS. This elementary, solid, non-metallic body was 
discovered in 1669, by Brandt, an alchemist of Hamburg; he kept the 
mode of preparation for a long time secret, but as he could not conceal 
the fact of its being obtained from urine, Kunkel tried to procure it 
ans a pre-e beset hery he jee ae in the attempt. ; 

+ will not be requisite to describe the original mode of preparin, 
this very peculiar substance; therefore we shall only give an outline 
of the method at present employed. It has been shown that animal 
bone [Bons, in Nar. Hist. Drv.} contains a large quantity of phos- 
phoric acid combined with |lime, forming a phosphate of that earth. 
It was first proposed by Scheele to obtain phosphorus from bones. 
For this gg the bones are ignited or calcined in contact 
with air till become white; when this happens it is a proof 
that the eaxecal, derived from the decomposition of the animal 
matter is entirely burnt off. In this state they consist of phosphate 
of lime mixed with little else than a small on of carbonate 
of lime. After being reduced to a fine powder, they are mixed 
with sufficient water to form a thin , and digested for a 
day or two with two-thirds their weight of sulphuric acid. In this 
case sulphate of lime is formed, and the greater part of it remains 
insoluble, and a superphosphate of lime remains in solution; this is 
to be , and the precipitate formed being separated, the clear 
fluid, which is chiefly gn ty acid, is to be evaporated nearly to 
dryness, and mixed with about a fourth of its weight of powdered 
charcoal ; this mixture is to be strongly heated in an earthen retort, 
boderechiy at Ween ee in wees jen ore the heat the 

ic aci oxygen to the carbon, an e results are 
carbonic acid or oxide, wit hh is evolved in the gaseous state, and 
the vapour of phosphorus, which is condensed by ing into water. 

The crude ph s thus obtained is mixed with wet sand and 
purified lation from a large cast-iron retort, the neck of 
which just a the surface of water contained in a flat earthen- 
ware pan. phosphorus is from time to time removed by an iron 
ladle and cast into sticks by fusing under warm water in a vessel that 
has a long glass tube attached to its lower part by a stopcock. The 
tube is surrounded cold water contained in a tub, and at first its 
end is closed by a On o oe Oe ee oe eee orus 
flows into the glass tube, sal when it has solidified, the cork is 
carefully withdrawn, and with it the rod of phosphorus, fresh liquid 
phosphorus continuing to flow in. By this means the whole of the 
phosphorus may be drawn out in one continuous stick of any required 
diameter, and coiled round in the tub or cut into pieces with scissors 
while still under water. 

Phosphorus is solid, translucent, and nearly colourless ; it is so soft 
that it may be indented by the nail, and it is very readily cut. When 
gm to 111°5° Fahr. it : and at pea crap wot Panag hes 
it a iar smell when exposed to the air, but this is probably 
derived | cases action of the oxygen of the air upon it. Neither 
water nor alcohol dissolves phosphorus, but it is slightly dissolved by 
ether and by oils. It emits light when exposed to the air in the dark, 
and hence its name (from ds, light, and épew, to carry), It is 
extremely inflammable, and has been known to take fire spontaneously 
in the when the epee was not above 60° Fahr. Its 
specific gravity is about 1°83. Phosphorus is also soluble by the aid of 
heat in naphtha, bisulphide of carbon, and dichloride of sulphur; on 
cooling from solution in the last-mentioned it has been obtained in 
dodecahedral crystals, and by mere fusion and slow cooling of a larger 
quantity, it has been procured in octohedral crystals, 

Phos 3 may be granulated by fusing under alcohol, or in water 
con’ a little urea, and well agitating till cold, 

grr day or red Phosphorus is an allotropic variety that has long 
been known to chemists, but has been extensively manufactured only 
since the year 1848. It is most easily made by keeping ordinary 

hosphorus for several days at a temperature of 450° or 460° Fahr. 
t forms a red or purple friable am mass, Its specific gravity 
melting point and igniting point are than ordinary phosphorus. 
It is insoluble in bisulphide of carbon, is neither dangerously inflam- 
mable nor poisonous, and does not une bs ver repr 
engaged in handling it, that painful disease of the jaws that ordinary 
phosphorus imparts. These properties have secured for it extensive 
pres manufacture of lucifer myers re ag Se ce 
0) it would quite supersede the white variety : unfo 
however, it gradually attracts oxygen from the airand the phosphorous 


on PHOSPHORUS, 
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io acids uced exceeding] escent that 
dak phenpborie auld meee SE ey Soule to become 
damp. 
Black Phosphorus is another amorphous variety of this element. 
i phosphorus, 


It is obtained by very suddenly cooling melted 
The equivalent of phosphorus is 32. 
Ox, and Phosphorus combine with great readiness, and form 
four di compounds, namely : 
1. Oxideof phosphorus. wg we PO 
2. Hypophosphorous acid . . . «PO 
$. Phosphorous acid. . . . . » PO, 
4, Phosphoric acid . . . . . . « PO, 


1. Oxide of Phosphorus.—This is prepared by melting phosphorus 
in hot water, and in this state forcing a jet of oxygen gas upon it. The 
orus burns under water, and the results are phosphoric acid, 
which remains in solution, and which we shall presently describe, and 
a red pulverulent body, which remains at the bottom of the vessel, and 
is the oxide of phosphorus. It is inodorous and tasteless, and is 
insoluble in water, alcohol, ether, or oil. It undergoes no in 
the air, even when heated to above 600° Fahr. ; but at a low red heat 
it burns. In chlorine gas it inflames. It decomposes nitrie acid 
readily, and combining with its oxygen, becomes phosphoric acid. It 
does not possess either acid or alkaline properties. 

2. Hypophosphorous Acid was discovered in 1816 by M. Delong. 
When phosphide of barium is acted upon by water, both suffer decom- 
position, and there are formed phosphuretted aes. phosphoric 
acid, hypophosphorous acid, and baryta; the earth combines with both 
the acids, and the phosphate of baryta being insoluble, is precipitated, 
while the hypophosphite is soluble, and sulphuric acid being added to 
the solution, sulphate of baryta is precipitated, and free hypophos- 
phorous acid remains in solution ; by evaporating this, a viscid strongly 
acid substance is obtained, which is hydrated Fr a age Boge acid. 

Hypophosphorous acid is liquid, un isable, a powerful 
taste, is heavier than water, and cannot obtained in a dry state. 
When subjected to the action of heat, it is quickly decomposed into 
phosphuretted hydrogen , Which escapes, and phosphorous and 
phosphoric acids. Water dissolves this acid in all proportions ; it acts 
very powerfully as a deoxidising agent, but nevertheless combines with 
many salifiable bases, forming salts which’are termed hypophosphites ; 
these salts are remarkably soluble in water; they are usually deli- 

escent, and ise with great difficulty. From the circumstance 
that neither this acid nor its salts can be obtained free from water, 
its true formula is probably PH,O,, that is Biase acid in which 
two atoms of oxygen are replaced by two of hydrogen. 

8. Pi Acid, like the preceding, is entirely an artificial 
product; it is obtained in the greatest purity by subliming phosphorus 
through bichloride of mercury ina glass tube. During the action of 
the heat, the phosphorus takes half the chlorine from the mercury, 
and they form a volatile igo ae which condenses into limpid liquid 
chloride of phosphorus: when this is mixed with water, mutual 
decomposition occurs ; the hydrogen of the water and the chlorine of 
the chloride form ee. acid, while the oxygen and phosphorus 
unite to form phosphorous acid. By evaporation the hydrochloric acid 
is expelled, and when evaporation has been continued until the residue, 
while hot, has the consistence of a syrup, it becomes a solid ae 
mass on cooling, which is hydrated phosphorous acid. This acid 
dissolves very readily in water, has a sour taste, reddens vegetable 
blue colours, and combines with some bases to form salts, which 
are called phosphites, 

(nal grag acid is also formed when phosphorus is burnt in 

air. When phosphorus is exposed to air and moisture, it has 

pe long oye that a dense gy a4 is formed by the absorption 

oxygen: this was supposed by ong to be a peculiar acid, and 

he called it phosphatic acid; it was however subsequently shown by 
Davy to be a mixture of phosphorous and phosphoric acids. 

P te of Ammonia is procured by adding carbonate of ammonia 
to the acid to saturation. It crystallises in deliquescent needles; when 
heated, it is decomposed, giving out ammonia; and by the continued 

lication of heat, the phosphorous acid remaining is converted into 
acid. It is not a salt of any importance, 

4. Phosphoric Acid.—This acid exists largely in nature, not only, as 
has been already mentioned, in combination with lime, forming bone, 
but also in some vegetable ———- and often in the bowels of the 
earth, combined with lime, forming a mineral which, when ised, 
is frequently called apatite. [See also Puospuatire, in Nat. Hist. 
Drv.] It also occurs in combination with oxide of iron, copper, lead, 

, and uranium; but the quantity of these compounds is by 


no bas large, and are regarded mcs f as objects of curiosity. 


short time to the air, the acid deliquesces. So is its affinity for 
mde to it, it is souvetal 


be volatilised in a glass tube by the heat of a spirit-flame; the 
is even more readily dissipated. 
Phosphoric acid is also formed when 


( 
i 
fF 
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the combustion of phosphorus, is thrown into water, 

mixture of the three hydrates is obtained in variable proportions; but 
be obtained in a pure state from the common 

osphate of soda of the shops, after it has been purified 


a warm solution of tl 
salt by means of a solution of acetate of lead, and wash the pi- 
tated phosphate of 


lead, and then pass a current of h ey 
ugh it while suspended in water. When the excess of hydro- 
been expelled by heat, a very sour fluid remains, 
weet Sn le a wt 
is ter i e i solu or 
dn of salts which it forms 
itate with nitrate of silver 
contains, therefore, this 
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, PO,). Common phosphate of 
hosphoric acid. 


of lead be treated with hydrosulphuric acid as described, and 
then evaporated in vacuo, over sulphuric acid, without the application 


2HO, PO, 


rae es hd Acid.—If equivalent proportions of 
5 of (2Na0, HO, PO,) and terhydrated phosphoric acid (3HO, 

.) be evaporated to ess,a tribasic phosphate of soda is obtained, 
containing (NaO,2HO0,PO,), and this, on being treated as the 
gives an acid liquor, containing the metaphosphoric or mono 
phosphoric acid (HO, PO,). 

Glacial phosphoric acid is also in general mostly metaphosphoric 
acid. This lyrate is characterised by producing a white precipitate 
in solution of albumen, and in solutions of the salts of earths and 
metallic oxides; precipitates which are remarkable semifluid bodies, or 
soft solids without crystallisation. 2 

Hydrogen and Phosphorus combine in three different proportions. 
When phosphide of calcium is thrown into hot water containing hydro- 
chloric acid, a yellow powder precipitates, which is a solid phosphide 
of hydrogen, containing P,H. 

Phosphuretted Hydrogen Gas (PH,).—This gas was obtained by 
Gengembre in 1783: it is procured by boiling phosphorus in a solution 
of potash, or in small quantity on bringing phosphide of calcium into 
contact with water. The which arises is spontaneously inflam- 
mable; and during its combustion there are formed water and 
phoric acid: it is colourless, and has a di ble odour resem) 
that of onions. Water dissolves about two per cent. of this gas; but 
the en ee that ae peaekerees 

rties. It deposits soli uret 
to light. eke Bend gravit; ot this gas, ese: tee Dumas, is 1°761. 
hetharededhawragse (PEL). Stie inter ieay we . i 
uretted hydrogen : e latter may be separated i 
i made gas through 4 ‘mixture 


the ly- through a tube immersed in a 
It burns explosively when exposed to the air, and renders 9 
carbonic oxide, &c., spontaneously inflammable. 

Phosphuretted des gas decomposes some metallic solutions, 


such as those of copper and mercury, and metallic phosphidés are pre- 
cipitated. When it is pure, it is entirely absorbed by sulphate of 
co) and chloride of lime. 


less, i es ee odour, and fumes when pea oe 
Its specific gravity is 1616. It does not alter the colour of dry litmus- 
papers but if moist, then hydrochloric and phosphorous acids are 
ormed, which redden it strongly. The vapour of this compound is 
combustible, and acts with great energy upon water, producing the 
changes which have been described. 

Pentachloride of Phosphorus (PC\,) is obtained by the spontaneous 


gas, has no acid — 


arene tte ed 
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bustion of phosphorus in chlorine 3 a white, flaky, volatile 
cenpoend te teciiggekeh Woe pocablorids. "Ie in volatile, ining in 
at 200°. It is fusible under pressure, and crystallises in prisms. 


Phosphide of Nitrogen (PN,?)—This compound cannot be obtained 
ase dha tunis of tho extn, of ammonia on the 


ide of ni eventually gearae _ the 
following properties :—It is a light white powder, Oo) 
formed of very volatile i it remains and infusible 


ing it only after long continued to it.. Chlorine and sulphur 
do not act upon it; it is insoluble in alkaline solutions, but when 
heated with solid hydrate of , ammonia is evolved. 


to Gerhardt, it contains hydrogen, and its formula is HN,P. 
te car Picken ct be made to combine in all proportions 


petals a caution. 


Phosphorus and Iodine. [loptnz.] 
Phosphorus and Brome [ns 

may be made to combine with the number of 
the ; most important of these com (phosphides) will 


of paper streaked with solution o spiecta 66 sires hn Sie upper part 

of the flask, and gently heating; i paper 
ks i silver. absence of sul- 

and of arsenic, must be previously ascertained ; 

the one by acetate of lead paper suspended in the flask, the other by 

Marsh's test. : 

Detection and Estimation of Phosphoric Acid.—One of the best tests 


for i ype pete pune hes road alter eagle meshes 
in of ammonia, on the addition of a soluble salt ta 
nesia. resulting io-phosphate of ia, on being ignited, 


H HORUS, MEDICAL PROPERTIES OF, This elementary 
substance exists as an essential constituent both of vegetable and 
animal bodies; yet when applied in a concentrated and pure state to 
ised structure, it acts upon it as a violent and corrosive 
animal bodies it is introduced in a diluted and combined 
state, by which it is disarmed of its virulence, as an ient of 
many common articles of food. One of the chief sources of it is the 
starch of the cereal grains, such as wheat-flour, in the ashes of which, 
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hg co ch camera This evil may be pre- 
sponge the mouth and nostrils, and the 
observance of Se, ase solution of soda for 
washing the hands. Acetate of potash is useful in the dysuria which 
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us to draw, depict, or write hy means of light. As a science it teaches 
us how to observe and to investigate the effects produced by light 
upon all natural bodies, whether animate or inanimate, mineral, vege- 
table, or animal. Its study as an art is of comparatively recent date, 
but the science had previously excited the attention of nearly all the 
most eminent investigators in modern science. The names of Davy, 
Wedgwood, Thomas Young, Wollaston, and the two Herschels in this 
—of Scheele, Ritter, Seebeck, Berthollet, and Becquerel on the 
Continent—testify to this effect. Photography is worthy of special 
attention from the fact that it requires for its rational and thoroughly 
successful pursuit a knowledge of chemistry, optics, and physics gene- 
pn together with an amount of artistic taste and manual dexterity, 
as must be useful not only for purposes of mental training, but 
under a variety of circumstances in actual life. The variety of its 
parts and aims gives it a special charm for those who like to have a 
pursuit admitting of both activity of mind and body ; its processes are 
as much carried on out of doors as in close laboratories. Further it 
has this charm, that while it furnishes problems of the greatest 
interest and intricacy for the most advanced philosopher in optics or 
chemistry, it has its practical processes, which may be readily appre- 
hended, and exercised for purposes of ufility or recreation by those who 
are but little skilled in physical manipulations. 

The history of photography has been so fully treated of by Mr. 
Robert Hunt, in his ‘Researches on Light,’ and in his ‘ Treatise on 
Photography,’ and also by the Abbé Moigno, in his ‘ Repertuire d’Op- 
tique Moderne,’ that we need not do here more than recapitulate in a 
brief — the points of chief interest which they have given at 


ength. 

It may be well to say at the outset, that it was not till the year 1839 
that Photography acquired for itself distinct recognition, through the 
investigations of Fox Talbot and Daguerre, which resulted in the 
introduction of the two processes known as the Calotype or Talbotype, 
and As usual in the history of art and science, 
approximations been attained to by earlier experimentalists. It is 
interesting to inquire into the labours of some of these. i 
historically, we find that observations relating to the science o 
rape igs y precede the first attempts at establishing the principles of 
the art. 


In 1722 Petit noticed that solutions of nitrate of potash and 
muriate of ammonia crystallised more readily in the light than they 
did in darkness, In 1777 Scheele wrote, “It is well known that 
the solution of silver in acid of nitre, poured on a piece of chalk 
and exposed to the beams of the sun, grows black. The light of the 
sun reflected from a white wall has the same effect, but more slowly, 
heat without light being without effect.” Again, “ Fix a glass 
prism at the window, and let the refracted sunbeams fall on the 
floor. In this coloured light put a paper strewed with /wna cornua 
(chloride of silver), and you will observe that this horn silver grows 
sooner black in the violet ray than in any of the other rays,” 

Senebier repeated these experiments, and also experimented on the 
influence of light in the bleaching of wax. 

In 1798 Count Rumford sent to thé ‘ Philosophical Transactions’ 
a memoir entitled ‘An Inquiry concerning the Chemical Properties 
that have been attributed to Light.’ In this paper the Count attempts 
to prove that all the effects produced upon metallic solutions by bright 
sunshine are due to heat, 1802 Mr. Harrup refuted this view, and 
showed that several salts of mercury were reduced by light alone, and 
not by heat. 

In 1801 Ritter proved the existence of rays in the solar spectrum, 
which are to be found beyond its visible limits, and that these rays have 
the power of darkening chloride of silver. These researches having 
excited attention, MM. Berard, Seebeck, Berthollet, Sir W. Herschel, Sir 
H. , Wollaston, Davy, and others, made various experiments 
which tended still further to confirm the proof that light had a special 
influence over bodies beyond that exercised thro’ its heat; and 
that the colour of the light was in some way related to this newly 
observed action of the sun 

Before proceeding to notice the early efforts of those who laid the 
foundation of the art of photography, with which we are now to be 
chiefly engaged, we may observe that Priestley, Senebier, Ingenhousz, 
De Candolle, Saussure, and Ritter, directed attention to the influence 
of light upon plants—an interesting and important subject. Others 
followed in a similar track, still, however, leaving the matter in a com- 


ig | paratively obscure condition. The action of light on the human frame, 


and on animal life generally, has not yet been fairly investigated. 
That some ial action will be detected there can be no doubt. We 
have long thought that light will come to be considered as impor- 
tant an element to health as fresh air and wholesome food. It may 
possibly be that much mental or bodily labour, exercised in the 
absence of the stimulus of daylight, is indirectly injurious to 
Ses las cit probecd idly th f photography to its 
ut let us to trace ra) the art of pho phy 1 
source, In the Journals of the Royal Institution of Great Britain 
for 1802 will be found a paper by “Thomas Wedgwood and Hum- 
phry Davy’—the first a brother of the famous porcelain manufacturer, 
the second the Sir Humphry Davy of a later pote Their joint 
paper was entitled ‘An Account of a Method of Copying Paintings 
upon Glass and of making Profiles by the Agency of ai 
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Nitrate of Silver; with Observations by H. Davy. This paper con- | quite unattainable by hand. In January, 1889, thesfirst * r 1 

tains the complete germs of the photographie art, , the applica- thgurre were ada but the wee: withheld Sah ura 
tion of an optical instrument to imprint upon a tive chemical | of July, This enabled Mr. Fox Talbot to secure to himself the merit 


surface the images of all natural objects illuminated by the sunbeam, 
or other source of light, The instruments used by these observers 
were the camera obscura and the solar microscope : but let us first see 
how this important invention took shape in the mind ef Wedgwood. 

According to Davy, Wedgwood first commenced his es with 
a view to copy the images of the camera obscura; and for this pur- 
pose, says Davy, “ he first used nitrate of silver, which was mentioned 
to him A friend as a substance very sensible to the influence of 
light.” This nitrate of silver was applied in solution to surfaces 
of white paper and leather. “ White paper or white leather,” to 
quote the words of the memoir of 1802, “ moistened with solution 
of nitrate of silver, undergoes no ch when kept in a dark place; 
but on being exposed to the daylight, it speedily changes colour, and, 
after ing through different shadea of grey and brown, becomes 
le nearly black, The alterations of colour take place more 
speedily in proportion as the light is more intense. In the direct 
beam of the sun two or three minutes are suflicient to produce the 
full effect; in the shade seyeral hours are required; and light trans- 
mitted through different-ooloured glasses acts upon it with different 
degrees of intensity.”..., “ When the shadow of any figure is thrown 
upon the prepared surface, the part concealed by it remains white, and 
the other parts speedily become dark. For copying P many on glass 
the solution should be applied on leather, and in this case it is more 
wim on than when paper is used. After the colour has been 
once on the leather or paper, it cannot be removed by the appli- 
cation of water, or water and soap; and it is in a high degree per- 
manent, The copy of a painting, or the profile, immediately after being 
taken must be kept in an obscure place ; it may, indeed, be examined 
in the shade, but in this case the exposure should be only for a few 
minutes: by the light of candles or lamps, as commonly employed, it 
is not sensibly affected.” No means were found to fix permanently 
the impressions thus produced, And, as regards the primary end of 
Wedgwood's researches, we are told that “The images formed by 
means of a camera obscura have been found to be teo faint to 

roduce in any moderate time an effect upon the nitrate of silver.” 
te adds, “In following these processes, I haye found that the 
images of small objects produced by means of the solar microscope, 
may be copied without difficulty on prepared paper. This will pro- 
bably be a useful application of the method; that it may be employed 
successfully, however, it is necessary that the paper be placed at but 
a small distance from the lens.” 

The muriate (chloride) of silyer was found to be more sensitive to 
light than the nitrate, ‘ Evenin the twilight, the colour of the moist 
muriate of silver spread upon paper slowly changed from white to 
faint yiolet ; though under similar circumstances no immediate alte- 
ration was produced upon the nitrate.” Dayy concludes with these 
remarkable words: “ Nothing but a method of preyenting the un- 
shaded parts of the delineations from being coloured by exposure to 
the day, is wanting to render this process as useful as it is elegant.” 

From this time the art in England slumbered until 1834, when 
Mr, Fox Talbot, without knowing what had been done, commenced 
etperimens with the same end in view. 

ut we must now turn toa neighbouring country, France. In 1813, 
M. Niépce, of Chalons on the Saone, was engaged in a task identical 
in conception with that of Wedgwood. He was endeavouring, by 
means of bituminous varnishes and metal plates, to fix permanently 
the images of the camera, and he succeeded to a remarkable extent. 
His experiments were carried on until 1827, in which year he presented 
4 memoir with specimens to the Royal Sogiety of London; but, as he 
kept his processes secret, no notice was taken of his labours, Nidépcee 
returned to France dispirited. He there, however, continued his 
experiments, making pictures on a surface of bitumen laid upon a 
metal plate, which he afterwards engrayed by ordi engraver’s 
acid. The rationale of his process is this :;—Light is capable of harden- 
ing a bituminous surface in such a way that the usual solvents of 
bitumen no longer act readily upon the altered of the surface, and 
therefore only the shaded portions of a partially illuminated plate 
would yield to such solvents as the mineral naphthas, for example, 
furnish, But when a metal plate had been partially Jaid bare by the 
removal of the bitumen in the shadows, nothing was easier than to 


etch such a plate by aqua fortis, and this was what Nigpee did, A | being 


9 thus made and prints from it were in the on of the late 
Mr, Robert Brown, of the British Museum. It is to be ho that 
pf are placed in the Museum itself, M. Niépce named his art 
est 

nl - Niépoe became acquainted with a M, Daguerre [Dacuenn 
L. J. M., in Biog, Driv.], who was noted for his genes pl ah ga 
who was, it is alleged, also engaged upon methods for fixing the images 


of the camera, A deed of partnership was executed between the two | 


experimentalists, and they jointly pursued their labours until the death 
of Niépce, in July, 1833, A new arrangement was then made between 
his son, M. Isidore Ni¢pce and Daguerre, 

At length came the memorable year 1889, when the whole scientific 
and artistic world was startled at the announcement that objects could 
be made to draw their own pictures with an accuracy and minuteness 


} 


of of publication of a method by which sun-drawn pictures 
sould be Zasoestull 


produced. He, on the 18th of January, com- 
municated to the Royal Society a paper, entitled ‘Some Account of 
the Art of Pho’ Drawing, or the Process by which Natural 
Objects may be made to delineate themselves without the Aid of the 
ist’s Pencil.’ And on the 2lst of February in the same year, ho 
gave another communication on the method of sensitive 
paper and of fixing the images obtained. That two experi- 
mentalista, Talbot and Daguerre, were independent discoverers is 
evident from the dissimilarity of their processes ; the light and camera 
obseura being the ~~ means strictly in common, 
Mr. Talbot's method consisted in washing letter-paper over repeat- 
edly with alternate solutions of salt and nitrate of silver; at a certain: 


at | stage a surface was obtained which gave images under the influence of 


the camera, and these 
solution of salt and water, in which the unaltered 
chloride of silver were soluble. This was not very sensitive, 
and was therefore set aside by Mr. Talbot's later discoveries of 1840, 


were fixed by immersion in a 


Let us now examine ie — of ag yori maredgess —_ 
nerreot: A plate of silv: cop} highly 
— tm the Sagas of the aut dota which imparts 


to the plate a series of colours, depending on the quantity of iodine 
absorbed. The exposure to the vapour was carried on until the plate 
assumed a rosy tint, or simply a deep orange-yellow, bordering on red. 
The plate was now sensitive, and had only to be exposed at the focus 
of the camera obscura in order to obtain a picture of any strongly 
illuminated object. Some minutes were necessary even in full sun- 
shine. The plate was then withdrawn into the darkened room in 
which it had been pre and there it was exposed to the vapour of 
heated mercury, whi aetna Dergureraed +n of attaching 

only ta those parts of the iodised plate which have been exposed to 
Light ted Sida 'dlepaais alleen! pine im: peneeetion, Bs /SSe aa 
intensity of light of the image. us a picture was produced th 


represented in shades of black and white the original optical image 


seen on the ga yw, aad screen of the camera. 

A solution of the hyposulphite of soda was used to fix the image 
removing the compound of iodine and silver which still veiled in some 
degree the shadows on the plate. Subsequently M. Fizeau improved 
the appearance, of pA ores wd by imparting to them a warm tinge 
by a thin film of gold which was thrown down upon the image by a 
spontaneous eleetro-chemical action, Vide 

The original Dagu process was not sufficiently sensitive to 
be used in portraiture. To Mr. Goddard, who deserves reward, we owe 
the great improvement of the introduction of a second chemical t 
which now enables us to make pictures in a second of time. In 1840 
Mr. Goddard combined bromine with iodine, and at once published the 
result in the ‘Atheneum’ journal, In the dull weather of November 
of that year, he obtained portraits in a few seconds ; Daguerre's process 
requiring many minutes, even in a strong light. Mr. Claudet, ata later 
date, used chlorine with iodine for a similar end; but the bromine is. 
oT Ope abdus tented! of prooed adopted is the following 

ne of the best modes jure now C) i— 
Take a plate of silvered copper and polish it by means of tripoli 
wader and oil of lavender or rosemary, applied by cotton velvet, 
finishing the polish by clean cotton velyet alone. Then expose the 
silver to a mixture of iodine and pure sand in such a manner that the 
vapour of the iodine act equally upon the surface of the silver 
plate, to which it im a coating which is seen to be coloured when 
examined by light reflected from any white surface, a piece of paper 
for example. As soon as the plate has assumed an orange-yellow 
colour it is removed, and then exposed to the vapour issuing a 
culiar red compound of bromine with lime, called “ bromide of 
ime.” Over this it absorbs bromine, and assumes a rose tint; and as 
soon as this shade of colour has been obtained, the must be 
removed and rose colour 


influences the results. 
in a room which can be 
darkened, the light of a candle, or that obtained through pti 


being, it is believed by some, deposited upon the pe in  Eeapertion “< 
uring its exposure 


parts of the — 
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ight the i The film of stain may, however. 
dacken ie eee ution of cyanide of potassium, The 
in delicacy of detail. 46 
e Daguerreotype, we might procee: 
of Mr. Fox Talbot’s researches, which led to the 
successful process in photography on paper; but 
ese will be found detailed in Mr. Talbot’s wor Hg Pencil of 
Nature, and in the specifications of his patents, we prefer to pass at 
once to consider a process which has now almost superseded all others, 
‘and which certainly sprang out of Mr. Fox Talbot's discoveries. Mr. 
ae used iodide of silver with nitrate of silyer in excess, upon paper, 


r the of procuring an image which remained latent until 
Rpetopsd by a solution acid, The process now used, and 
called the Collodion process, of Mr, Scott Archer, consists in the use of 


ion, containing also se ye! with an 
excess of nitrate, the development being accompli pyro-gallic 

id, or by sulphate of iron, the use of which we oon cee unt, 
in the place 
materials give a greater delicacy of result. | 


rpasy ted res by dissolving in ether and alcohol cotton-wool 
which has altered in its properties by treatment with strong acids. 


16 following is a mode of i goa dpe say she 
_ researches of Mr. * Take of pure nitrate of po in fine 
M4 z 833 about) 15} 


510 grains, of oil of vitriol (specific gravity 1 
= of water 1} drachm ; stir ee, and when at a tempe- 
rature of from 150° to 155° Fahr. add, bit by bit, 15 grains of cotton- 
to each ounce of the acid mixture. Allow the cotton to soak for 
four or five minutes, and then wash it many times in water until it is 

uite free from acid. Then, to make the collodion, take 9 grains of 
the = cotton, and add 6 drachms of pure ether (sp. gr. ‘725 to °730), 
and 2 of pure aleoltol (sp. gr. “818 to 820). The cotton should 
at once dissolve. In another bottle prepare what is called the “ iodising 
“818 to °820) one ounce, iodide of 
ins; dissolve the salts in 
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dissolving 30 grains of nitrate of silver in one ounce of distilled 
The nitrate of silver should be pure, and free from excess of 
nitric acid, and it should be saturated, when in solution, with iodide of 
silver ; a little acetic acid, too, be added. The plate is immersed 


spirit varnish being usually preferred for this purpose. 

} The picture thus obtained, an in the calotype or Talbo pro- 
cess of Mr. Fox Talbot, a negative one—that is to say, a picture having 
its light and shade reversed; though by modifying the collodion 


direct positives be at once obtained: a good negative, 
is a more valuable acquisition, In order to obtain copies 
light and shade and position, a positive has to be made. 
by which this can be done; but we will here 
ans pee: Take the white of a fresh egg 
with every fluid ounce of it 12 grains of common salt : 
obtained, and continue beating until all has 
i to itself, and the greater part of the 
become again liquid. Pour this liquid into a flat 
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paper vosaon paper is usually chosen) ; leave the 
white of 


minute, and then removed and todry. This last operation 
must be performed in a rom lighted. ty Ae light, as in the case 
the daguerreotype 


ib Tide is cloned oan te os at dad 
e negative is p) whole ex 
a proper ‘ pressure-frame’ to the sun or to daylight, or to the 


* Sco also Mr. Hardwich’s formula in the ‘Journal of the Photogtaphic 
Soviety ’ for 1860, 


a few minutes the picture is found printed, and must next be fixed by 
immersion in a solution of hyposulphite of soda, one part of the salt 
in four parts of water. Ten or fifteen minutes’ immersion would 
suffice to fix the picture; but in order to produce an agreeable tint of 
colour, a longer immersion is had recourse to, with the addition to the 
“fixing bath” of a few grains of a nentral solution of chloride of gold. 
After several hours’ immersion in this bath, the picture is removed, 
and washed repeatedly with plenty of water; hot distilled water being 
used at last. This fixing bath is made fresh for each day’s work. The 
pictures, when washed and dried, may be mounted on cardboard by 
means of starch, gum, or gelatine; paste is supposed to injure the 
picture under some circumstances. Exposure of the finished picture to 
impure atmospheric vapours, and to damp, is to be avoided. Mr, Malone 
has advised that the picture should be heated in a soltition of caustic 
potash in order to secure its greater permanency, He also insists on 
the injurious action of sulphur in certain forms upon the print. 

The process just described yields perfect results, and has super- 
seded all others for fhe purpose of making ‘ Photogenic Drawings,’ as 
they were formerly termed, Leaves, grasses, prints; feathers, lace, and 
indeed any well-defined object, translucent or not, may be depicted by 
simple contact with the prepared paper and subsequent exposure of 
the whole to light, under a sheet of ans pressed tightly on by springs 
or serews, as in the ordinary ‘ copying-frame.’ In the absence of the 
sun, a quarter of an hour's exposure to the electric light will producea 
good positive impression. 

There is another branch of photography which is worthy of the 
attention of the student, but which has not yet come into practical 
operation in a perfectly satisfactory manner. It is that of photographic 
engraving. The labours of Niépce; Grove, Fizeau, Talbot; Pretsch, 
Poitevin, and others have done much to forward this art, and are well 
worthy of attention, Although the first Niépce laid the foundation of 
the art of Photographie Engraving, by his experiments on asphaltum, 
or Jew’s pitch, it is to Mr. Talbot that we are indebted for opening 
uP new processes in which organic substances such as starch, gum, 
albumen, and gelatine mixed with a salt of chromic acid furnish a 
photographic deposit which is capable of being worked by the ordinary 
processes of the engraver and lithographer. Mr. Talbot's plan is to 
pour upon a steel plate a mixture of bi-chromate of potash and 
gelatine, so as to obtain by drying a sensitive film: upon this filma 
positive photographic drawing is placed ; now, by exposure to light, 
the gelatine becomes hardened, or nearly insoluble wherever the light 
has fallen through the positive picture. An engraving acid poured 
upon the plate will now etch only the shaded parts of the plate; and 
thus an engraved surface is obtained to be printed frone with printer’s 
ink. Mr. Pretsch, instead of etching the plate obtained by the action 
of the light on the gelatine compound, acts upon it by liquids; and 
what is most remarkable, gets a grained image in relief from which a 
mould is taken for the purpose of being electrotyped to form the 
copper-plate to print from. By proper manipulation, Mr. Pretsch can 
produce plates fit to print by the method called surface-printing, as 
with an ordinary wood block, 

Of course, impressions taken from these plates by proper means ean 
be conveyed to porcelain or glass, and burnt in by the enameller in the 
usual manner, or as at first devised by Mr. Malone, and described in 
a joint patent taken out with Mr. Talbot. To Messrs, Ponton and 
pee ae we owe the first application of chromium to general photo- 
graphic purposes. Mr. Pauncey and others haye also devised ingenious 
processes by which pigments or inks may be made to adhere only to 
the pres f gelatine and chromium compound surface, whether oh 
paper, stone, glass, — or metals, These are as yet 
under trial. They the delicacy of tint of the albumen process, 
but they will doubtless yield ultimately valuable results, 

Stimulated by the experiments of Sir John Herschel, M. Ed. Bec- 
querel and others; M. Niépce de St, Victor commenced a series of 
beautiful experiments upon coloured flames and their photographic 
images, He laid before a3 Academy of Sciences, Paris, a detailed 
memoir upon the subject on the 4th of March, 1851. This was 
followed by others on June 2, 1851, Feb, 9, 1852, and November 6, 
1852. By the method described in these papers, M. Niépce succeeded, 
he says, in obtaining mpon silver plates which had been rendered 
sensitive by a chloride of copper, images which faithfully reproduced 
the colours in coloured engravings, flowers both artificial and natural, 
lay-figures dressed in stuffs and gold and silver lace, precious stones, 
&c. These were obtained both by the process of photographie printing 
and in the camera; the light and brilliant colours beihg obtained with 
comparative ease, but the darker and more sombre colours more 
slowly. The colours he rendered more vivid and at the same time more 
lasting by the action of ammonia, But beautiful as were the results, 
and much more nearly than in any other previous experiments as 
they seemed to approach the solution of the problem of photographing 
the colours of nature, they proved to be only comparatively permanent. 
The colours soon began to fade and eventually disappeared altogether. 
This method (due to M. Ed. Becquerel) M. Nidpce named Heliochrome. 
M. Ed. Becquerel, by the use of silver plates, coated with a dark 
compound of chlorine and silver; obtained by the voltaic decom- 

of hydrochloric acid, has succeeded in obtaining coloured 
images of the solar um, but no methiod of fixing them permanently 
has been discovere 


———— see 


in PHOTOMAGNETISM. 


In scientific photography much remains to be done. We know but 
little of the rties of light in its influence on vegetation and 
animal life. , Hunt and others have, however, established 
some interesting facts in the former direction, and lately some experi- 
ments made upon the eggs of insects seem to show that light of various 
colours and intensities acts diflerently according to its colour and other 
peculiar qualities, There is no a ae 
the philosophical experimentalist for his investigations 
of pl . The most marvellous and unexpected results have 


berThone who would further should consult 
otogra er 

Hunt's ‘ Researches on Bight? bm Ab’ Moigno’s ‘Répertoire d’Op- 

tique Moderne,’ and Mr. Hardwich’s ‘ ise on T ic 


Chemistry.’ There are many papers also of interest to be f in 

the ‘Comptes Rendus’ of the Peds Academy of Sciences, in our own 

Royal Society's ‘ Transactions,’ and above all in the journals of the 
: ic Societi 


Photogra es. 
PHOTOMAGNETISM. A term sometimes fj nor to Dr. Faraday’s 
beautiful discovery, by which the phenomena o ism have been 

in relation with those of li 


would reflect, absorb, and transmit calorific rays with the same inten- 
sity, and likewise reflect luminous rays equally, but differ in their 
powers of absorbing and transmitting light, we should then the 
means of at least ascertaining whether the absorption of light alone 
will produce effects analogous to what is observed to follow the absorp- 
tion of heat. For this purpose it would be only necessary to prepare 
a differential thermometer whose bulbs were of the substances 
ing the perties alluded to. The calorific rays accompanying the 
incident light would, by acting equally upon the two bulbs, uce no 
change in the indications of the instrument, and the only alteration, if 
any, which could ensue, would arise from the unequal absorption of 
light by the two bulbs. This alteration, however, when observed, 
gree e it ey be considered a correct measure of the quantity 
» could not be taken for a measure of the quantity or 
brightness of the incident light, uvless it could be further shown that 
the quantity absorbed by the same substance is proportional to the 
quantity of incident light, whatever may be its nature, that is, whether 
it be light, gas light, &c. 


ink or black enamel. Leslie remarks :—“ The rays 
which fall on the clear ball pass thro it without suffering obstruc- 
tion ; but those which strike the dark are stopped and absorbed at 
its surface, where, assuming a latent form, they act as heat. This heat 
will continue are till its further increase comes to be 
counterbalanced an opposite dispersion, caused the rise of 
which the has come to acquire, Al the routed 

e 


4 


surrounding medium. Hence the space through which the 

sinks in the stem: will measure the momentary impres- 
sions of light, or its actual intensity.” Allowing that the light incident 
— the clear ball is wholly transmitted, and that that which strikes 

dark ball is wholly absorbed, assumes a latent form, and then acts 
as heat, it by no means follows that the effect produced upon the 
instrument was wholly or even chiefly attributable to the absorption 
of light, since we learn from Leslie's own experiments that the 
the incident 


that of the 


metallic air-tight cylinder, the diameter of which was considerabl 

compared with its depth. The axis of the cylinder was horizon- 

Se ged the aperture covered by the glass was the one a 
cack gah a acer Across the interior of the cy 

a circular sheet of dark paper, which absorbed the trans- 

light, and, as was 


was 
titted supposed, thereby converted it into heat, 
which became ible by its expanding the air within the cylinder. 
A second cylinder of the same 

the side of the first so that the line of axes might coincide, but 
the aperture for the i i 


& 
i 


rresponding | suggested 


were connected by a bent thermometer tube 
uid, which served to prevent the air of one 
pe Bip lend ede se ee ae 
two cylinders possessed the same degree of elasticity, the level of t! 
Gc be, beetichh bt Ship atte ea al “comeee the taches Ga 
variation of level indicated a variation in the elasticity of the two bulks 
of air, arising from the more action of the medium admitted 


uare 
Ses distances from their respective 
directly a onal to the squares of 


Each 

length equal to the hypothenuse of a t angled isosceles triangle, 
whose ‘side is the height of the box. i 

turned towards the open ends of the box, and their upper extremities 
Rats egarrbrgepie porsche edb oh ny oo 
into the 


point o, and which divides the aperture aB into two 


of a light uniform colour, and a blackened stick for throwing a shadow. 
The surface is illuminated by the two lights experimented upon, which 
are to be so placed, that when the stick is interposed between them and 
Se cartes, the Seo Setoes ae Oe ae 
enable the eye to decide whether they are of equal depth, and will at 
the same time ensure the intercepting of rays equally inclined to the 
surface. So long as the shadows are of unequal depth, one of th 
lights must be brought nearer to or withdrawn farther from 
surface till an equality of depth is obtained, and then the squares 
the i distances of the ts from the surface give 
ratio of their intensities. If an equality between the inclination of 


will be directly pro; onal to 
ees 


power of a light 
with that xs sperm 
hour ; su the screen to be at 100 inches from the gas-light, and 
the only 27°75 inches in order to equalise the shadionl The 
relative intensities of the two lights are then found by ie 
distances of each light from the screen; the gas-light a 
light which bears the same proportion to that of a candle as 100°; 
27°76 ; or as 16 to 1. 

Wheatstone's photometer consists of a small t bead, to which 
a rapid looped motion is imparted, and this between the 
two lights, both are seen reflected from the di points of the 
bead’s surface, By the principle of persistence of impressions on the 
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retina the two looped curves are seen of different degrees of bright- 
ness; the bri light is to be removed until these curves appear of 
i , aud the intensities of the lights are then as the 
squares of the distances as before. Bunsen’s photometer consists of a 
compound dise of paper, of which the inner white disc is opaque, and 
the outer ring is made translucent by painting it with oil. 
When this is placed een the two lights, and viewed on one side, 
the opaque disc will be seen by reflection, and the translucent ring by 
transmission from the other light. The disc is then to be moved 
until both it and the ring appear to be equally illuminated, when the 
i may be taken and squared as before. M. Babinet has con- 
i a polarising photometer. There are also photometers for 
measuring brilliancy of the stars, These depend upon 
this principle :—that the brilliancy of the image of a star‘as seen 
through a telescope depends, ceteris paribus, on the size of the object- 
glass ; by obscuring the outer rings of the object-glass the image of a 
star of high magnitude can be reduced to the light of a star of lower 
itude, as seen through the entire object-glass. The relative 
i of the two bodies may then be inferred from the diameters of 
the free object-glasses employed. In practice it is better to make use 
of two corresponding simultaneously. [Srars.] 
PHRASE, in music, a succession of sounds either in melody or 
ing an unbroken sense more or less complete, and 


i 


authors 


mind, or of the number or nature of its original faculties, 


it may be admitted as the result of all observation, and a fact on which 


nearly all physiologists are , that the brain is the part of the 
body by means of which all powers or faculties of the mind are 
manifested. The fundamental principles of phrenology, and those in 
an ner Par i are, that the 
manifestation of each of the faculties of the mind depends on a 
particular part of the brain, and that, ceteris , the or 
strength in w each is manifested in each individual, de- 


hich 
pends on the size of its appropriated portion of the brain, or (as it is 


organ. 
first principle, that of the plurality of organs in the brain, is 
to be supported, 1, by ee of the other compound 
or systems in the body i i - 
as, for example, in the digestive system, in which the stomach, 
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ly manifested. 
of i is supported by the phenomena 
of some forms of mental derangement. It is not usual for all the 


power in all of them at once, 
but, on the contrary, a diminution in one or more, while others retain 
i in 5. The plurality of 


cerebral organs appears to be indicated by the phenomena of dreams, 


in which only a part of the mental cates fester dace Le eevee ng 
are 


found to have affected ig part of the brain. 
The i for the existence, in the mass of 
the , of several or instruments for the of the 


those powers which may be called primitive, or original, are deter- 
mined. Every power of the mind is regarded by phrenologists as a 
primitive faculty, and is considered to be manifested through the 
medium of a separate organ, which, 1, exists in one kind of animal and 
not in another; 2, which varies in the sexes of the same species; 8, 
which is not proportionate to the other faculties of the same individual; 
4, which does not manifest itself simultaneously with the other facul- 
ties, that is, which appears or disappears earlier or later than they; 5, 
which may act or repose singly; 6, which individually is propagated in 
a distinct manner from parents to children; and 7, which singly may 
preserve its proper state of health or be affected by disease. 

In accordance with these rules Gall enumerated nearly thirty primi- 
tive mental faculties, which are admitted, with more or less of modifica- 
tion, by all the phrenologists of the present day; and their number 
has been augmented by Spurzheim to thirty-five. These faculties 
by edeaatc divided into moral, or affective, and intellectual. The 

fective faculties or feelings he again divided into propensities, including 
all those which produce only desires or inclinations, and sentiments, 
including such as not only produce a desire to act, but are combined 
with some other emotion or affection which is not mere propensity. 
The intellectual faculties also he divided into the perceptive and the 
reflective. The subjoined figures and the references to them will at 
once indicate this division of the mental faculties, and the situations 
on the exterior of the head which are supposed to correspond with the 
portions of the brain belonging to each, Sores ee system of Dr. 
Spurzheim. We have also added the figures by which the several organs 
were marked Mr. Combe, in the first and second editions of his 
‘System of P. logy ;’ in the later editions he has followed the 
enumeration of Dr. Spurzheim. 


1. Amativeness is the mental faculty which produces the propensity 
to physical love, or, as it was termed by Dr. Gall, the instinct of pro- 
pagation.* Its organ is the cerebellum, and its energy is indicated by 


* It may be necessary to mention that the chief modifications introduced into 
the system of Gall by Spurzheim (whose arrangement is here adopted as being 
received by the great majority of phrenologists in this country) are expressed in 
the differences of their terms, Gall designated the organs according to the 
actions to which he believed their predominance led; Spurzheim according to 
the nature of the faculties, [See further, Gann; Srurzuetm, in Broo, Drv.] 
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the extent of the space on each side of the head between the mastoid dence is insufficient for the complete establishment of either of these 
4. Adhesiveness is the propensi to attachment or friendship, Wy 
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of food by the slaughter of &ec,; in another, in 
whom its influence is toes constborbolonced, sets rill saish on inline ‘ 
1, 1, Amativeness, 19. 22. Individuality ence to the suffering and calamities of others; or even a positive 
2. 2. Philoprogenitiveness, 20, 23, Configuration. leasure in beholding or contemplating them; in a third, in whom 
5. 3. Inhabitiveness, 21, 24. Size, Tt is unrestrained, it break out in acts of violence and love of 
4. 4. Adhesivenees. 22 25, Weight and Resist- | bJood-shedding in every form. In the diseased condition pies oe 
5. 5. Comiasivenses. chat this is regarded as the source of the irresistible desire 
r rah seceireesetersged 35+ SS. Ces the on of life, of which so many lameritable examples are 
<a tree ce A eed known, and which is commonly called homicidal monomania, The 
8. 8. Acquisitiveness, 27 28. Calculation, Wn; ene : each aide of the heéd jax 
7. 9. Construetiveness. 25, 29: Order. seat of the organ of destructiveness is on 
‘ IL. Sentiments, 80. Eventuality. mediately above the ear, at No. 6; and its various degrees of 
10. 10, Self-Esteem. 26. $1, Time. ment may be seen in a ee rir of the width at this part of 
11. 11. Love of Approbations 28, 32. Melody. heads of carnivorous and vorous animals, 
12 12, Cautiousness, 29, 33. Language. 7. Secretiveness is the propensity to act in a manner; to 
as is ae. a # _ Reflective. conceal emotion, and to be secret in priya tcp 3 ; and a 
Memon - parison jects. Its most frequent bad results are cunning hypocrisy 
Me ee aes 1 most aieston which it takes for good ends is prodnce. ‘The 
tana of this is immediately above that of veness 
Sas Sua acdhedn at No. 7. (In the casts made in accordance with the entimeration of 
16, 19, Ideality. the faculties employed b Bao Coinbe, in the early editions of his 
32. 20, Mirthfulness or Gay- ‘ System of Phrenology; this organ is marked 9.) hes 
ness (Wit), . Acquisitiveness is the propensity (Ree ye Its organ being 
33, 21, Imitation. found very large in notorious thieves; Dr. Gall conceived that there 
. was a natural di ition to theft. Dr, Spurzheim, on the other hand, 
2. Philoprogenitivencss is the faculty which owen the feeling of | makes no as to the or mode of acquisition, which 
love towards offspring. The evidence by which this is admitted as a | he believes to be determined in case by the degrees in which the 
fundamental faculty of the mind may afford an example of the applica- | several other faculties are developed. Variously modified, the pro- 
tion of the seven rules already given for determining them. There are ast leads in some to the pradent accumulation of by 
many animals which take no care of their progeny, as reptiles and fish, means; in others, to avaricious and pu 
and, among birds, the cuckoo. In many species of animals the females | by any method ; in others, to theft or fraud, seat of its organ is 
alone take care of their offspring, as among cats, cattle, sheep, &., and | at the back part of the temples. 
in general, even when both parents protect their young, the attach-| 9. Qonstructiveness is the faculty which leads to construction of all 
ment of the mother is the stronger. The love of offspring bears no ME gan ey SO ee ee burrow, beavers 
proportion to the other mental ties, but is shared alike by men | make their huts; and men are directed by it to manufactures, the 
and brutes, and among the former is often felt as intensely by the | practice of the several branches of the fine arts, building, and various 
most degraded as by mst exalted of the species. The love of | manual operations: Its organ is situated at the lower part of the 
is sometimes, on the vontrary, almost completely suppressed. | temple, at 9. 
Cases of insanity have not um.requently occurred in which parental | 10. Self-esteem is the sentiment which gives an individual a high 
love was lost or greatly ditninisha1; while others are recorded in which ion of himself, which in excess produces pride and arrogance, and 
eeere OL eas has Deke oars the only feeling which remained | w moderate and modified by Be Foe 9 oe faculties imparts 
unimpaired. The seat of this onsan is directly above the middle ‘of | dignity to the mind, and renders it hostile to ev that is mean 
that of amativeness ; and the ener ty of the faculty is indicated by the | or degrading, In a state of derangemenit the excitement of this 
berance of the oeci 3 bone. Though placed in the | faculty leads the insane to imagine themselves exalted to thrones or to 
iniddie of the head, this organ is «f course, like all others, double, | divi The seat of its organ is at the middle of the upper and back 
and extends to an equal distance ¢) each side of the median line. part of the head (10), directly above inhabitiveness (8), with which Dr, 
3. Inhabitivencss.—The existences of this, the Tobe ao: to inhabit | Gall (as already mentioned) confounded it. 


regions or countries, which produces the love of home, and | 11. Love of Approbation, according to Dr. Spurzheim, is the 
which determines in each species the dwelling and mode of life which | ment which makes us the entertained of us, atid induces 
ernie to St, is regerded ws doubted Dr, Gall placed in this | the question—What the world or the people say? It is 
situation the organ of pride in man, and that of the instinct in animals raphe ames 5 ertey slr pace be page wy Do the manner of 
which them to seek and inhabit the ts of mountains or | it; and may therefore be directed to objects of the highest in 
to fy in the air, believing that faculties which are merely physical Q 
in 


as 
become moral in man, and that there is an analogy | is the distinguishing epithet of its agency, if the subject a to 
between the Which protapt to the of moral atid those of great importance ; vanity, if claim isi ttn 


. Mr. Combe and inany | score of 
developed it generally elongates the upper at 
but is som 


physical el 
school of phrenclogy name this the of con- | much - 
centrativeness, that it corresponds to the faculty of main- | head, etimes spread out laterally so as to W rather than 


two or in simultaneous and combined ij it. ; 

that funy be directed towards one object, & faculty Henke ts te clckcloonees 14 tse Gupoatibe 6 tin isa Was leads a man or 
r ¢ pope & rpg au ariimal to take precautions ifi whatever he has to do; y 

mi toa given object, At present it is agreed that the sage bat, and continually exolaltus, take sore” (Sptifaiiihil. 
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- these are usually marked by the gestures with whi 
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active it causes irresolution, anxiety, and melancholy. Its organ is 
situated on the uj lateral and posterior part of the head, between 
destructiveness self-esteem. ; 

13. Benevolence is  estelamors Se mien result 
compassion, kindn , mildness, ity, and various 
other amiable meat virtues. Its Natetedios as a fundamental power of 
the mind is considered to be proved by the rules above mentioned, 
and by which, it may be again observed, the existence of all the pre- 
ceding and following faculties is determined ; the seat of its organ is 
the upper and middle part of the forehead, just where the hair begins 


to ogee i 

4, Veneration. The organ of this faculty was called by Dr. Gall 
the organ of religion, and he believed that the disposition to the 
worship of God was directly proportionate to its development. Dr. 
Spurzheim has here again extended the scope of the faculty, by making 
it the cause of veneration or respect in general, whether directed to 
divine or human beings, or to inanimate objects. When the organ of 
this sentiment is much developed, the head is remarkably elevated ; 
and it was by observing (as Lavater had before done) this peculiarity 
in the shape of the heads of very pious persons, that the position of 
the organ on the front part of the top of the middle of the head was 


determined. : 

15. Firmness is the faculty which gives constancy and perseverance 
to the other powers, and contributes to maintain their activity. In its 
various combinations with other faculties, the results to which it leads 
differ considerably : with much self-esteem and love of approbation, it 
produces an obstinate persistence in the pursuit of honour and rank ; 
with benevolence, it excites the most active and perseyering philan- 
thropy; with destructiveness and acquisitiveness, it may excite to 
daring acts of murder and rapine. When, on the other hand, this 
faculty is little developed, it leaves men inconstant, and makes them 
the mere creatures of cireumstances. Its organ is situated at the very 


mind, and 
men with little restraint to prevent them from following the impulses 
of all their worse propensities, and from striving to attain their ends 
by the most unworthy means, The situation of the organ of con- 
scientiousness is on the upper part of the head, on each side of that of 
firmness. 


despair of suecess even in favourable circumstances. It is this senti- 

ment, also, which inspires the hope of a future state and of immortality, 
situated on each side of that of veneration. 

18. Marvellousness, or wonder, is the sentiment which is principally 

manifested by a belief in miraculous and supernatural circumstances, 

men to be amused with everything that can excite 

their —— and wonder. Its organ is situated immediately in front 


Dr. Gall regarded the organ of this faculty as the 
organ of poetry, finding it much developed in all the great posts of 
ancient and modern times. But it is also large in some who, though 
they may be fond of poetical conceptions, are not poets themselves. 
Dr. Spurzheim therefore believes that the essential nature of this senti- 
ment is to impress a peculiar character called poetical or ideal, and to 


fond of acting, and of imitating the gestures, voices, manners, and in 
general ate manifestations of man and animals. It is generally 
more active in children than in adults: the former always learn a 
great deal by imitation; of the latter, some only employ it much, and 
I they speak, imi- 
tating the habits and manners of whatever forms the subject of their 
conversation. Its organ is situated at the front of the head, and on each 
side of benevolence. : 
22. Individuality is, in Spurzheim's arrangement, the first of those 
intellectual faculties which perceive the exiatence of external objects 
and their physical qualities, It is the faculty which rec the 


existence of individual beings. It is this, also, which in excess 


induces men to personify everything of which th whether 
mere qualities or abstract ideas, or even Pe xseptse « fe esas! motion, 
life, the passions, &e. Its organ is situated behind the root of the 
peace its greater development enlarges the forehead between the 
eyebrows. 

23. Configuration, or Form, is the power which takes cognisance of 
forms and figures generally. One of its peculiar applications, and that 
by which its organ was first discovered by Dr. Gall, is observed in the 
power which some individuals possess of remembering the forms and 
features of different persons; another is shown in the love of portraits, 
or in the ability to take the likenesses of persons and things. Its organ 
is situated in the internal angle of the orbit, and when large it pushes 
the eyeball outwards and downwards, giving the person in whom it is 
thus developed a somewhat squinting appearance, and making his eyes 
appear unusually wide apart. 

24, Size. This is the faculty which measures the size of bodies, as 
distinguished from their form, which is appreciated by the preceding 
power. Its organ is placed at the inner corner of the arch of the 
eyebrow. 

25. Weight. It is believed that the mind estimates the weight and 
resistance, as well as many of the other qualities of bodies, not by the 
sense of feeling, but by a peculiar internal operation, which must 
require a ial organ. Dr. Spurzheim conjectures that its situation 
is behind'the orbit, in the neighbourhood of configuration and size. 

26, Oolouring. There appears to be a peculiar faculty for the full 
appre@iation of the relations of colour. For though few are incapable 
of perceiving the differences of colour in the objects around them, yet 
all haye not the same power in this respect, nor have all the same 
facility in recollecting or judging of their relations. Many artists who 
draw well cannot colour ; others are good colourists, but cannot imitate 
or design forms, The organ of this power, which must from these and 
other similar circumstances be regarded as an original faculty of the 
mind, is placed in the middle of the arch of the eyebrow. 

27, Locality. This is the faculty by which we appreciate and 
remember the places occupied by objects around us; the mental 
power which makes the traveller, geographer, and landscape-painter ; 
which reeollects localities, and gives notions of perspective. It is 
remarkably shown in the power which many animals exhibit in tracing 
their way through great distances in migration, or in returning to their 
homes; and it gives men the propensity to travel, which many have so 
remarkably exhibited, Its organ is pi above and on each side of 
the reot of the nose, 

28. Calculation, or Number, might be called the faculty of arith- 
metic; whatever concerns calculation or number belongs to it, and 
hence Mr, Combe and many others speak of its organ as that of num- 
ber. In those in whom the power of calculation is much developed, 
the external angle of the eyebrow is either much pressed downwards or 
fe tonal the organ of this faculty being situated beneath that part of 

e brow. 

29. Order. Tt is believed that there is a faculty which gives a dispo- 
sition to arrange and put things in order; as, for example, in a library 
to place books according to their size and form; in a collection of 
natural history to make each subject occupy its right situation accord- 
ing to its configuration, or colour, or size. Cleanliness also seems to 
depend on it; and it produces the pleasure of seeing things complete. 
Its organ is situated between those of colouring and calculation. 

30. Lventuality. Individuals who have this organ large are attentive 
to all that happens around them, to phenomena, to events, to facts ; 
they are fond of hi and of anecdotes; are inquisitive, and desire 
information on every *branch of natural knowledge. Individuality 
takes cognisance of things which are, the names of which are nouns; 
and eventuality, of things which happen, the names of which are verbs, 
The organ is situated in the middle of the forehead, and those in 
whom . is much deyeloped have a peculiar prominence of this part of 
the skull, 

31. Time-—The faculty of time conceives the duration of pheno- 
mena, their simultaneousness or succession. Its organ is situated above 
the middle of the eyebrow. 

82. Melody or Tune.—The organ of tune bears the same relation to 
the ears as that of colour does to the eyes. The ear is the instrument 
by which sounds are heard, but it has no recollection of them, and 
does not judge of their relations; these are the offices of a peculiar and 
original mental power, whose organ is above the outer part of the eye- 
brow, so that when much developed, it enlarges the lower and lateral 
part of the forehead, 

83. Language.—This is the faculty which makes us acquainted with 
arbit signs, which remembers them, judges of their relations, and 

ives a disposition to indulge in all exercises connected with words. 

ts organ was the first that Dr, Gall discovered: in his youth he 
observed that while he had great difficulty in committing his lessons 
to memory, there were many boys who could easily learn by heart even 
things which they did not understand so well as he did. He noticed 
that all these boys were “ bull-eyed,” that is, had a peculiar pro- 
minence of the eye-ball, which seemed to project from its socket. 
Subsequent observation enabled him to confirm the opinion that the 
organ of verbal knowledge is situated at the very back part of the 
orbit, which is, with the eye, pushed forward by it when it is much 


developed. 
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$4. Comparison is the reflective faculty which compares the sensa- | 


tions and ideas excited by all the other faculties, and points out their 
difference, analogy, similitude, or identity. It induces men to argue 
from analogy, to draw illustrations of their subjects from things well 
known, to speak by bles, and explain by examples and similes. It 
leads to the invention and employment of ae language, and 
according to the degree of its national de ment, the language 
of each country will be full of or deficient in figures and meta- 
pe. Its organ is situated in the middle of the upper part of the 
orehead, 


Causality.—The reflective faculty which en; men in the 
of the causes and origins of things, and which guides to the 
em tt of processes of induction, is thus named. The facult 
of uality makes us acquainted with objects ; eventuality, wii 
facts; comparison, with the analogy, identity, difference, and other 
relations of things; and causality leads us to search for their causes : 
, these faculties, when fully developed, constitute the truly 
losophic mind, The organ of causality is at the upper part of the 
‘orehead, on each side of comparison, and their coincident development 
gives the peculiar fullness of the front of the head, which is universally 
as the sign of a powerful reasoning intellect. 
aving now given a general view of the principles of phrenology, as 
stated in the bach of Dr. Spurzheim, and adopted by most of the 
t advocates of the system, it will probably be desirabl® to con- 
sider how far it is what it ‘ professes to be, a system of philosophy of 
the meng ~ each — tN physiology of fom brain.” “(Gombe 
‘ System o logy,’ p. 1. eglecting for the present meta- 
physical views on the subject, and ing the theory of the 
ce of some such primary faculties of the mind as are assumed 
in phrenology, and of the dependence of each upon a separate 
portion of the brain, as one deserving of being tested by observa- 
tion, we will examine only how far the doctrine, as it now stands, 


is supported by facts of anatomy and physiology, and whether it 
is capable of Bras established by the evidence of craniological | 
investigation. | 


Many of the objections commonly made against phrenology are | 


undoubtedly of little weight: such for example are the statements 
that in consequence of the irregularities of thickness in the coverings 
of the brain, it is impossible to determine its form by examination of 
the exterior. This objection only shows that there are sources of 
fallacy in the practice of craniology,a fact which no phrenologist 
denies, But on the greater part of the head, the differences of thick- 
ness of the coverings of the brain are not such as would lead into 
error; the majority of-them are nearly constant in their amount, and 
are easily recognised by any one acquainted with the anatomy of the 
ekull, and the rest are not sufficient to give that degree of elevation or 
depression to any part of the exterior of the head which would be 
regarded as indicative of excessive or deficient development of any 
organ. No one accustomed to post mortenr examination can hesitate 
to admit that the form of the greater part of the exterior of the head 
corresponds as nearly with that of the surface of the brain as is neces- 
sary for craniological purposes, The parts in which the ndence 
is often inexact are those over and in the neighbourhood of the eye- 
brows. The thickness of the superciliary ridge of the frontal bone is 
variable, and would certainly in some cases make a moderately 
developed organ appear large; and still more the size of the frontal 
sinuses (the cavities between the two plates of the frontal bone 
immediately above and by the sides of the root of the nose) must 
always be a source of fallacy in determining the size of that part of 
the adult brain in which the organs of form, individuality, size, and 
weight, and of that of locality are supposed to be placed. The 
estimate of the supposed organ of language also, which is indicated_by 
the prominence of the eye, must be liable to error from the varying 
quantity of the contents of the orbit. From these several circum- 
stances however the utmost objection that can be raised is, that there 
must in general be some difficulty in determining the size of these few 
parts of the brain. In q of di also the whole or parts 
of the brain may diminish in size without being accompanied by any 
son rar change in the external form of the skull,* But as a 

rule the subjects of disease are excluded in phrenological 
observations. The objection that parts of the brain have been 
destroyed without ing any of the faculties of the mind is also of 
little weight, unless it be wl ts that the organs are not double. 


The cases of this kind reco: before the promulgation of phrenol 
cannot fairly be deduced as evidence, because the precvbiey ar which 


* It fs commonly stated in phrenological works that as the brain diminishes 
in size the internal table of the skull grows inwards, increasing the thickness of 
the skull. The writer is convinced from numerous observations that the space 
left in the cavity of the skull by the diminution of the volume of the brain is 
in a large majority of instances filled up by an accumulation of fluid in the pia 
mater and in the ventricles (Baarx, in Nar, Hist. Drv.); and that the skull 
rarely undergoes any such change in its thickness as would be phrenologically 
important. Even when the whole, or, as is more rarely the case, a part of the 
skull does thus inercase in thickness, it does not indicate that there was wasting 
Of the parts of the brain immediately beneath it, but more frequently is conse- 
quent on a diminution of parts deeply situated, as the optic thalami and corpora~ 
striata, The examination of the skulls of those in whom particular organs are 
supposed to have wasted, must therefore be too fallacious to admit of any con. 
clusions being drawn from them, 


they contain relative to the preservation of the mental faculties after 
injuries of the brain, regard only the general powers of ee 
volition, memory, imagination, &c,, and not the primary faculties of 

ogists, some of which might have been deficient without their 

being observed. The observations that have been made since, it 

must be confessed, are not of more weight against phrenology, than 
those of the loss of peculiar faculties (especially those of 
and amativeness) by injury and disease of the brain are in its favour. 
Experimental moutilations of the brains of animals must be regarded as 
affording still Iess conclusive evidence; when a part of the brain is 
thus removed, the condition of the whole of the rest of its mass is 
altered by the removal of the pressure of the skull, exposure to the 
influence of the atmosphere, interference with the circulation of its 
blood, &c. It is impossible that a correct conclusion upon 
part of the functions of the brain should be drawn from - 
ments of this kind; and the whule of the arguments deduced 
mere ig by Rudolphi, Magendie, and others, may therefore be 
n > 

ly admitting the insufficiency of these, as of some other minor 
oom gd to phrenology, we come to the consideration of some which 


must as more important. If ology were true, it 
might be ex that its applications would extend thro’ the 
whole animal kingdom, and that according to the degree in w! each 


mental faculty is developed in each animal, we should find a corre- 
sponding portion of its brain large or small when com with that 
ofman. Yet this isso far from being the case, that phrenologists are 
compelled to rest their opinions almost exclusively on evidence derived 
from the comparison of the brains of different individuals of the same 
species, and to suppose that though many faculties are the same in 
man and the lower animals, yet in each species they are manifested in 
some peculiar form and structure not admitting of comparison with 
those of man, This is evidently contrary to the analogical mode of 
reasoning which we pursue in other instances; all eyes, all ears, and 
all organs of smell are formed on the same principles, and so we might 
presume are all organs of the mind; so that as by the size or extent 
of distribution of their nerves we can determine in each animal the 
power of its sense of smell or sight or hearing, so by the size of a 
special part of the brain we might in each estimate the of some 


sudden deterioration of men 


although the eee ganglion (which may be regarded as 
the brain of insects) is only so the 


supplied with nerves from it, yet none will deny that insects 
exhibit more exalted psychical powers than the majority of either 


ly lessens 
as one descends ugh the order of vertebrata, and in the batrachia, 
in which its supposed function is extremely energetic, it is a mere 
narrow cord passing across the fourth ventricle. The part of the brain 
too, which is found decreasing as-it is examined in the ne ; 
scale of vertebrate animals, is not the anterior, the seat of the in 
lectual faculties, but the posterior, in which are placed the organs of 
the animal propensities. A fair mode of comparison to determine j 
this is to be found in the degree in which the hinder part of the 
cerebrum overlaps the cerebellum; in man alone does the former ever 
completely cover the latter; in idiots it often fails to do 80; 
posers it covers a still less portion; and continuing to descend 
through mammalia, the ior lobes of the cerebrum grow con- 


posterior lobes are the seat of some intellectual faculties; and such an 4 
assumption can be avoided only by believing that there is no analogy 
between the form of the posterior lobes of the cerebrum in man and ; 


exist, and yet oe may be true;,but in balancing the proba- 
Yy, they must not be neglected. 
The necessity which is felt of limiting the comparison of cerebral { 
and psychical development to individuals of the same species * proves 
that some other condition than size is essential in de’ the 
energy of each faculty, and that peculiarity of form and position of 


parts of the brain may give the external appearance of excess or ; ; 
* Although, to meet the objections mentioned above, phrenologists insist on : 

the necessity of comparing only individuals of the same species, it is to be 

observed that they readily make use of illustrations favourable to their opinions “ 


obtuined by the contrary means, as, for exumple, in the determination of the 
organs of combutiveness and destructiveness by a comparison of carnivorous and 
herbivorous animals, and of that of constructiveness by comparing tho heads of 
the hare and the rabbit, 
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deficiency of size; admissions which must throw doubt on the 
sutiiciency of the =, which phrenology possesses of collecting 
facts to support its . f-structure and form render it impossible 
by the size alone to determine the comparative psychical characters of 
two individuals of different species, the same conditions may often 
disturb the results that should proceed from comparisons of size in the 
organs of two of the same species, 

Tn the limited field of the comparison of different individuals of the 
same species, phrenology is said by its supporters to be Baooenee Pe 

facts of the correspondence of strength or weakness of 

of the faculties with rtionate extent or deficiency of develop- 


ich render the presumed facts 
for phrenology doubtful, present as great an obstacle to the collecti 
7 i although it theory, which possesses so much 


portant circumstances connected with both the temporary and per- 
manent state of the brain, each of which is probably not less important 
than size) must be regarded as a constant source of inappreciable error 
in estimating the material condition of the organs, there is scarcely less 
fallibility in the other element of a phrenological observation, namely, 
the determination of the mental character of the individual examined. 
The actions of men are taken as the index to their phrenological state ; 
but (not to mention the cases in which men feign the possession of 
dispositions and opinions which are not their own) it is evident that in 
numerous instances, in which there is no intention to deceive, the same 
actions from different motives, and this phrenologists fully 
admit, for in many cases in which the size of certain parts of the brain 
does not agree with the apparent energy of the functions usually 
allotted to them, they refer the prominent actions of the individual 
under examination to the excess or defect of some other parts of the 
brain. But if in one case an apparent disagreement between the state 
of any faculty and of its presumed organ is thus easily capable of 

xplanation by the condition of other faculties and organs, then in 


lausibility, cannot be al overthrown by anything but well- 
a cortainen facta, yet it ia fair for any one to withho his t to it 
till he believes that it is supported by a sufficient number of positive 
and unerring observations ; and the more so when he finds it opposed 
by some, however few, facts, and incapable of explaining several 
circumstances that might be expected to be placed under its laws. 


ees ern sh by s 
‘udging by these rules, th perfection to which phrenology i 
oe Dy ihaty athaiaad ioe strong ctaxea cl its inprobabilty. 


ly; and the improbability is presented 
ists accomplished more in about 50 years of study 


which can be so perfectly illustrated by the most accompli 
physio ists as (if phrenology be true) the functions of the mind can 
el by a mediocre adherent to its doctrines; and this too 
while, to every source of fallacy which it has in common with other 
departments of ph 
itself. 
have had so extraordinary a result, will 


inted out to which the observations that serve for 
its basis are subject. Admitting that the size of a part of the brain 
as 


| 


y as in quantity; an assumption which the phenomena of 
diseases, which are much more common than general diseases of 

the brain, are sufficient to establish, and which phrenologists them- 
selves admit in their i i 


| 


departments of ph . No one who has had an rtunity of 
appreciating the di of aeciitight te eoah mek a 
varying source of error as is forms a constant part, can 


avoid that when pretend 
overcome the yi 


here indi 
merely wandered into the facilities of 
error. 
Again, if the condition of quality (in which are included many im- 


* Dr. Spurzheim and his followers constantly call upon the public to decide 
phrenology by their own observations; proving 
difficult matter to observe and draw correct 


not to attempt practising phrenology, 
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ysiology, it is subject to still greater which are | 
»| bable ; that its plan of classifying the faculties of the mind is probably 


oss case the state of all the other faculties must become an inappre- 
ciable source of fallacy in endeavouring to estimate the condition of 
any one. 

It is unfair to make use of these supplemental modes of determining 
characters in cases that are opposed to phrenology, and not to admit 
their influence in those which seem favourable to it. If the actions of 
a man are to be taken as the index of his mind—but if at the same 
time it is allowed that the same actions may result from different pro- 
pensities, desires, and tastes, it is evident that it will be almost im- 


to | possible to bring the evidence of facts to bear against phrenology, in 


which there must then be so many facilities of escape from conviction 
of error. If, to take an illustration from the writings of Sir G. 
Mackenzie, a young man in whom locality and inhabitiveness are very 
moderately developed is yet irresistibly im: to go to sea, by a 
mechanical genius, and by attachment to the mechanism of a ship, 
conjoined with perseverance, courage, love of approbation, and ideality, 
there can surely be no certainty that any one pro ity is proportioned 
to the condition of a single organ rather than to the combined condition 
of several others, 

When we point out these sources of fallacy in every phrenological 


‘observation that has been made,and add to them the doubt which is 


cast upon it by the total absence of any anatomical peculiarity in the 
brain correspondent with the presumed separation of its organs, and by 
the failure of its application in the comparison of the psychical con- 
dition of man and animals, sufficient has been done to show that a 
person exercises a justifiable and even a philosophical degree of caution 
in withholding his assent from phrenology as it at present stands. He 
may grant, as the writer does, that its is ingenious and pro- 
more natural than that of any other psychological s ; that the 
existence of many of the assumed faculties admits of little doubt; that 
a of the heads of different nations and individuals renders 
it almost certain that the general divisions of the part of the human 
cerebrum are correct; that in many cases, on balancing the evidence 
on each side, the result is on the whole favourable to the belief that 
the positions of several of the organs in each part of the brain have 
been nearly determined; but without further and very extended 
inquiry, and that made with a just appreciation of the difficulties of 
attaining to facts, when so many of the elements of the observations 
are inappreciable, and conducted by a disposition to doubt rather than 
to find confirmation of the doctrine assumed, he will hesitate to accept 
its theory further than as a direction to his inquiries, and will refuse 
to admit its applications in any im it practice, 

PHRYG MODE. [Mopz. : 

PHTHALAMIC ACID. [Narutnatic Grovr.] 

PHTHALAMIDE. [Naparuatic Grovr.] 

PHTHALAMILE (C,,H,(C,,H,),NO,) Phenyltalimide, An unim 

derivative from aniline. {NararHarto Grovr.] 

PHTHALANILIC ACID. [Narursario Grovr.] 

PHTHALIC ACID. [NaputHatioc Grovp. 

PHTHALIDINE (C,,H,N). An organic alcaloid, produced by the 
action of eas of ammonium upon nitrophthalene (C,,H,NO if 

PHTHALINIDE. [Naruruatic Group.) 

PHTHISIS (a Greek word, $@fc1s, signifying “corruption,” “ decay”) 
was formerly used as a generic term to signify a wasting or consumption 
from any cause, and was afterwards more distinctly specified, according 
to the o1 in which it was sup) to originate: hence we had a 
Phthisis ica, P. mesenterica, P. is, &c.; but the word is 
now restricted to the disease produced by tubercles in the lungs, and 
commonly known by the name of consumption. An acquaintance 
with this disease, from which neither age nor sex is exempt, and no 

of the habitable globe is free, whose ravages extend even to the 
te creation, and whose course when once begun can rarely be 
stayed, whose commencement is frequently so insidious, and whose 
termination so fatal, must, above all others, be interesting; for if by 
any precaution its development can be prevented, it is only by a know- 
pas A of those influences which most frequently give rise to it that we 
can to attain our object. ; 
Morbid Anatomy of Phthisis—The local morbid changes peculiar to 
phthisis are only the result of previous changes in the general system, 


«3 PHTHISIS. 


an heredi or acquired predisposition, cognizable by the physical 
role ——rangpr patient, and by a disordered state of ous functions, 


“and which, though very generally accom with a feeble organi- 
sation, is not inconsistent with too great development and inordinate 
action of particular parts, and even with considerable physical power of 


” By far the most important and jo morbi 
that occurs in phthisis consists in the development of tubercles 
wherever they may be found; but as it is in the lungs that they first 
and most frequently manifest themselves, we shall describe them as 
they are seen in those organs, Tubercles of the lungs first appear in 
the form of small, gray, semi-transparent granulations, which ego 
enlarge and become opaque in their centre : ae a ae 1 
the whole mass becomes of a dull yellowish-white colour, After a 
certain time they soften, empty themselves into the bronchial tubes, 
and give rise to excavations more or less considerable, In this way, 
almost the whole of both lungs may be invaded by a succession of 
their healthy structure being absorbed as the tubereles 
eposited, or involved in the destructive process consequent 
w their softening. Tubercles, unlike inflammation, almost inva- 
ably commence 


at the summit of the lungs, where, as well as being 
more numerous, they are usually found in a more advanced of 
deve t than in any other part. The successive eruption of 

tu! es is an important feature in this disease, as it explains the 
occasional recovery of patients labouring under consumption. A crop 
of tubercles ae 4 — in the lungs, go through the various stages 
above described, give rise to all the symptoms of confirmed 
phthisis; yet, provided the conditions which gave rise to them are 
remoyed, no fresh eruption may take place, and the patient may 
frequency of tubercles in other organs differs 
infant. In the former, M. Louis, 
connected with phthisis, has, with 
exception, never observed them in any organ without their existing 


the 
change 


infant this does not appear to hold good; the bronchial glands being 
more frequently affected than the lungs, in the proportion of 87 to 78. 
The brain and its membranes are likewise more subject to tuberculous 
— in the child than in the adult, The next most important 
Which is met with in phthisis is ulceration of the intestinal canal. 
The ulcers may vary in number, form, and size; but they all present 
characters peculiar to this disease, and exist in five-sixths of 
eases which terminate fatally. The third peculiarity in reference 
is the change which the liver undergoes, to which 
pathologists have given the name of foie gras, or 
fatty liver. Lastly, ulcerations o the epiglottis, larynx, and trachea 
occur so frequently, and with such uniformity of type, as justly to 
lead to the belief that they are a of the disease. But besides 
these morbid changes, which are pee’ to this disease, complications 
kinds oocur which are common to it and other chronic 
diseases. By far the most frequent of these are inflammations of the 
; so that it is extremely rare, in making the mortem exami- 
nations of persons who die of phthisis, not to find the lungs adherent, 
in part or entirely, to the walls of the chest. Inflammation of the 
substance of the lungs is likewise a frequent complication in the latter 
stages of phthisis. ; 
of Phthisiz—These generally commence with a slight 
which at first excites no attention, but is regarded as a simple 
The breathing is not seriously affected, nor is the appetite 
After a time the cough increases in frequeney, and is 
ied by expectoration of a clear frothy saliva ; the breathing 
become a little hurried after meals and towards evening; 
this time of the day there is anvenly experienced a slight 
of chilliness, followed by heat, which continues during the 
part of the night, and is swoceeded towards morning by per- 
. The patient likewise becomes somewhat paler, A is 
and easily fatigued. In sonie instances, the first symptoms 
led by a more of less copious hemoptysis. In the second 
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; it is leas froth: 
of a yellowish-curd-like substance ; or 


ng and pulse are more hurried ; 
perspirations more regular and copious. 


the 
of preggo js there 
sweats expectoration are more copious; the latter becomes 
more tiniform in composition; and is separated into roundish distinct 
masses, with flocoulent edges. The emaciation and debility k 
pace with the other symptoms, and the feet and ankles swe 
towards evening; the appetite generally declines in the same pro- 
veeadous the patient dies in the extreme degree of marasmus, 
nob uently g himself to the last with a speedy recovery, 
In females, the menstrual aeaaene almost always ceases when hectic 
fever is established, and occasi “4 even before that is the case, which 
has led to a popular opinion that the disease in such cases arises from 


puch as result from an increased densi’ 


PHTHISIS. Py 
the su ion, Such are the ordinary symptoms pers | 
phthisis in its most usual form, but varieties exist in the order 
duration of the morbid omena. Thus, tubercles may be di 


in 
those weakened by it is 
4 “ 
galloping 
of the last, and compreliends all those cases in which the progress of 
soualty slow and generally intermittent. 
of Phthisie.—Auscultation and percussion are the chief 


TATION; PERovsston); 
which must be taken into consideration in order to form a correct 


thisis that an accurate 
which the stethoscopic signs are least evident. We be therefore 
more particular in enumerating the indications at this period, than in 
accurately describing the acoustic phenomena which are present at & 


more advanced of the disorder. As bronchitis is the with 
which phthisis is most liable to be confounded, we shall place int juxta- 
position the principal points in which they differ. the 


number of cases of phthisis the cough comes on without any evident 
cause, and many months may elapse without expectoration, This 
apparent absence of cause and dryness of cough are of themselves 
remarkable, and differ from what occurs in simple bronchitis. Th 
pains, when present in the latter affection, are generally felt in the 
middle of the sternum; while in phthisis they are situated in the sides 
of thé chest peregeinbag 8 the mee era A sis, ay He coms 
meticement or during the p of cough, uent thisis, 
and is almost a certain sign of the presence of tubercles; whereas this: 
symptom never occurs in bronchitis. Out of twelve hundred patients 
affected with various diseases, not incliiding cases of ameno a, or 
those arising from external violence, M. is found that not one, 
with the exception of phthisical cases, had experienced this — 
Auscultation gives us little or no aid in the earliest stages of phthisis ; 
and when the stethoscopic signs first manifest themselves, hey bm, 

in the structure of the lung, 
‘and not from the presence of fluid in the bronchi, as is the cas? it bron- 
chitis, Thus the expiration, which in health is searcely audible, 
becomes more distinct; the voice more résonant; the sound elicited 
on percussion duller. These alterations in the respiration, atid in the 
signs produced by percussion, like the development of tubercles, take 
place from the summit to the base of the chest, and at first are almost 
constantly confined to the upper lobe of one side. In bronchitis the 
sounds result from fluid in the bronchi, and originate in the 
lower part of the chest, and usually on both sides. In the more 
advanced stage of phthisis its diagnosis is less difficult, and is made 
from a consideration of the spate, which we have iniace| described, 
and from the signs furnished by percussion and auscultation, These 
are now decisive: the upper parts of the chest are dull on percussion ; 
the respiratory murmur is strong, coarse, or even cavernous : the 
clavicles; and the voice listened to in the same situation gives rise to 
that peculiar phenomenon termed pectoriloquy. If there should be 
much fluid in the lungs, resulting from the patient's not having lately 
expectorated, we then have a mucous rattle in all those parts of the 
chest co nding with the seat of the disease ; and where cavities 
containing fluid exist, the air passing this uces that 
gurgling noise to which the term garyouillement has been applied by 
the French, The space in which these different changes take place is 
at first limited; but it daily increases, and in some instances, where 
the entire upper lobe of the lung is converted into numerous exca- 
vations, the respiration is coarse and more or less tracheal rig pee 
its whole extent, The dingnosis of latent phthisis is not difficult, 
provided we make use of the proper means for ascertaining the con- 
dition of the wpe 4 organs ; the evil is, that the attention is 
directed exclusively to those functional derangements which we have 
spoken of when describing latent phthisis, while the real seat of the 

is overlooked. : 

Duration and Mortality of Phthisis.—Various circumstances affect 
the duration of phthisis, as age, sex, constitution, occupation, season of 
the year, climate, &c. In the upper ranks of life, where have 
all the advantages that a proper regimen, change of air, and good 
medical treatment can afford, the average duration of the disease is 
considerably above that in the lower classes, 

The mean duration of $14 cases tabulated by MM. Louis and Bayle 
was 23 months, including the extreme cases; but 162, or more than half 
of the cases, terminated in nine months, and the of 
them between the fourth and ninth month, By exelu cases 
which terminate within four months, and those that four years, 
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Registrar- 
0 per cent. of the total number of deaths, or 
3°82 annually out of 1000 living. In France it is about the same. On 

: I Frontiers of the Cape of Good Hope, where the atmospheric 
vicissitudes are sudden and great, the thermometer in summer some- 
times varying from 110° to 64°, and in winter from 75° to 32°, in the 
course of a few hours, it is only 3}. 

In cities the majority of the male labouring population is engaged 
in the arts, trades, and man , and generally for many hours 
together in ill-ventilated apartments, and in unhealthy postures of 
body. In the country the pursuits of the same class of persons are 
chiefly agricultural. In respect of age, the deaths are greatest between 

‘30, and diminish gradually to between 50 and 60, after which 
deaths from phthisis are comparatively unfrequent. 

Causes of Phthisis—The causes of phthisis, says Sir J. Clarke, may 
be divided into “the remote and the exciting, or those which induce 
the constitutional isposition, and those which determine the local 

on of tuberculous matter after such rhe Si ition is established, 

one class of causes operates by Lapin a | e whole system ; the 
other, by determining in a system so modified the particular morbid 
which tuberculous matter is the product.” Of the remote 
guses, or those which induce the constitutional predisposition, 
Cw hieape rare t/a ag most pervect not that an 
individual born of consumptive parents will himself necessarily fall a 
to the same disease, but only that, when exposed to those 

‘uences which we are about to enumerate as determining the tuber- 
culous cachexia, he will be more likely to become affected than one 
born of healthy parents. 

At the same time it must be remembered, that with a disease so 
common as phthisis, a certain number of persons would be descended 
from phthisical parents who might contract the disease independent of 
hereditary descent. Dr Walshe, after the examination of 446 cases of 
disease phthisical and non-phthisical, came to the conclusion that 
“ phthisis in the adult hospital population of this country is, to a slight 
amount only, a disease demonstrably derived from parents,” and it 
would a that this is generally true of the middle and upper 
classes of society in Great Britain, 

Whatever may be the real amount of tendency to this disease given 
by i transmission, there can be no doubt that external 
circumstances produce a powerful effect. Thus it is found that the 
death rate from phthisis is much higher for towns than it is for 
country districts, thus pointing to the fact that the circumstances by 
Which persons are surrounded in towns are more favourable to the 
development of phthisis than in country districts. Although much 
may be set down to the wear and tear of a town life as compared with 
the country, yet when we come to examine the class of persons 
affected in towns, we are driven to the conclusion that one of the most 
powerful causes of the development of phthisis is a deficient oxygena- 
finthisis the blood, It is ine fat ba London, the deaths from 
isis amongst sy in is as 2 to 1 compared 
re the gentry and professional classes, Taking the trades of London, 
is found that those which are sedentary favour the development of 
isis much more than those where the oceupation is more active. 
those who work in close and ill-ventilated rooms are more 
to this disease than those who work in more open and better 


ventilated apartments. In the case of persons who are exposed to the 
Kye air, as found by the recent parliamentary inquiry into the state 
the barracks for soldiers in London, and nev ess suffer from 


phthisis, it has been discovered that they sleep in close and ill- 
ventilated cpeeuens The immunity of some districts in Great 
Britain, as the Hebrides and north-western districts of Scotland, may 
be attributed to the almost ventilation of the huts or cabins in 


¢ in every 426 died of phthisis; in the second, one 
in yp He. | whilst in the third and most thickly populated district, 
one in 327 of the population died. There are however other 
conditions which to same deficiency of oxygenation in the 
blood, and which act as occasional ing causes of pulmonary 
ions, inactivity of body, 
the abuse of spirituous 


parts 
ies upon them, The result A the latest investigations 


ducers of phthisis, have been shown by M. Louis to exert no mor? 
influence in its production than any other disease. They may indeed 
occasionally hasten the development of tubercles, but they exert no 
specific effect, and they act only as remote causes in impairing the 
health generally. These conclusions of Louis, which have been 
deduced from his own observations in hospital practice solely, receive 
ample confirmation from the admirable Statistical Reports of the 
Registrar-General and Major Tulloch, which we have before referred 
to. The popular error of attributing consumption to cold, the breaking 
of a blood-vessel, &c., has probably originated from mistaking the effect 
for the cause. We have shown in a former part of this article that 
cough and hemoptysis are among the earliest symptoms of tuberculoua 


With regard to mechanical irritants, as dust of various kinds, noxious 
gases; smoke, &c., “no opinion has been more prevalent,” observes Dr, 
Cowan, “than that those who are exposed to the inhalation of the dust 
of vegetable, mineral, or animal substances, are peculiarly liable to 
phthisis; and in the supposition that consumption was essentially a 
disease of the lungs, and in the great majority of instances the result 
of bronchial inflammation, no conclusion was more natural or more 
probable. But once remove from the mind the impression of a neces- 

connection between bronchitis and tubercles, and we feel per- 
suaded that the examination of the evidence brought forward on the 
subject of dust will terminate in the conviction that this agent exerts 
at most but a very secondary and unimportant influence in the pro- 
duction of phthisis.” The mortality among the workmen in some of 
our manufacturing towns is usually brought forward in support of the 
doctrine of mechanical irritation. Dr. Knight, of Sheffield, informs us 
that there is not an example of a polisher of forks reaching his 36th 
year, nor do the artisans in other departinents attain a much greater 
age, But it must be recollected that many of these men work sixteen 
hours a day in a close atmosphere and confined posture of body, two 
conditions which contribute perhaps more than any other to the 
increase and production of phthisis. Nor has the mortality been 
diminished by the use of magnets, wire masks, currents of air, and 
moisture, which have been successively tried for the purpose of arresting 
the metallic particles. In the cases of 887 quarrymen, 557 stone- 
cutters, and 160 marble-workers, all uf them occupations involving the 
inhalation of dust, M. Benoiston found the proportion of phthisis was 
less than the general average; but then these are employments carried 
on in the open air, Dr. Lombard, whose researches are founded on a 
total of 4300 deaths from phthisis, and 54,572 individuals, exercising 
220 different occupations, found, by a comparison of all the professions 
carried on in the open air and in workshops, that the Dc geee of 
deaths from phthisis was double among the latter; and this propor- 
tion increased as the apartments were close, narrow, and imperfectly 
ventilated, 

Mr. Watson, a surgeon of Wenlockhead,a mining district, informs 
us that, out of 74 men working during four or five months for sixteen 
hours daily in a mine where a candle burnt with difficulty, not one was 
attacked with any pulmonary affection. ‘But whether from the inhala- 
tion of any noxious gases or from other causes, it is certain that in the 
majority of the mining districts of this country the mortality from 
phthisis is high, The number of males attacked by this disease in 
Cornwall exceeds that of the females in the ratio of 170 to 140, and in 
the mining of Staffordshire, Shropshire, and Worcester, in the 
ratio of 203 to 191; while in the non-mining districts of Staffordshire 


-and Shropshire, and in the county of Cheshire, the ratio is 656 males 


to 796 females, 

The influence of smoke, when uncombined with other agents of 
injurious tendency, may, we think, fairly be called in question, In 
Leeds, which is certainly the most smoky place in the whole kingdom, 
the mortality of females from phthisis is below that of most of our 
large manufacturing towns, and is not much above the average for the 
whole of England and Wales. In London likewise this is the case, and 
in nearly the same proportion. 

A moist and changeable climate was long regarded as among the 
most active causes of consumption; and Great Britain, whose climate 
combines these two conditions in a remarkable degree, has been 
looked upon as such a nursery for phthisis, that our facetious neigh- 
bours on the other side of the C el have styled it “La Maladie 
Anglaise.” Indeed the notions of atmospheric vicissitudes, dampness, 
and consumption, seem almost inseparable. However, these opinions 
have been and still are undergoing a severe scrutiny ; and the evidence 
which we at present possess on the subject tends very strongly to dis- 
prove their correctness. Moisture and climate, like all other agents, 
act either locally or generally; popular belief has attributed their pre-* 
sumed prejudicial effects to local action. They tend, it is said, to 
produce catarrhs and coughs, and consequently consumption. We 
need scarcely allude again to the fallacy of this opinion. Weare in 
possession of little information on the mode in which climate operates 
to the production of phthisis. That the disease prevails to a much 
greater extent in some climes and localities than in others, is an indis- 
putable fact ; but it is no less certain that its prevalence is not confined 
to countries of variable temperature, for many of such countries suffer 
in a much less degree than those whose thermometric range varies 
little throughout’ the year. Is phthisis contagious? This is a question 
which has been often discussed, and numerous are the testimonies both 
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(when we consider the relations of heat and light, thus taken together 
to the other physical forces) that they in reality are the initiating 
forces of nature, and that when they seem to be eed by the other 
forces, they are, in fact, merely evolved from them, Much evidence 
might be adduced from natural phenomena, and the results of experi- 
mental research, in favour of this view of the subject. But heat and, 
light appear to have the power of producing the other forces from the 
moment of their own origination; and the broad induction from the 
actual state of our knowledge of their radiation is that they originate 
in union, and—in an absolute sense—are inseparable, both being always 
present, though in variable proportions to each other; with, at the 
game time, a certain reciprocity of presence and activity, the one taking 
the place of the other to the extent, or in the degree, to or in which 
the other is absent. The recent experimental researches on radiation 
of M. Foucault, Mr. Balfour Stewart, and Professor Kirchhoff (‘ Proc. 
of Roy. Soo.,’ and ‘ Phil. Mag.,’ 1860, Bo), seem to furnish irrefragable 
evidence on this point; and a remarkable example of the reciprocit; 
here alluded to, in the relation of animal heat and animal light to 
other, was pointed out by Mr. Brayley, in a lecture delivered at the 
London Institution in 1833, the substance of which was communicated 
to the Natural History section of the British Association in that year, 
but not printed till 1835, when it appeared in ‘ Phil, Mag.,’ third series, 
vol, vi. pp. 241-247, 

Electricity is characterised by the author of the theory of the cor- 
relation of physical forces, “as that affection of matter or mode of 
force which most distinctly and beautifully relates other modes of 
force, and exhibits, to a great extent in a quantitative form, its own 
relation with them, and their reciprocal relations with it and with 
each other.” Commencing with it as an initiating force, we get motion 
directly produced by it, in various forms ; for instance, in the attraction 
and repulsion of bodies,* and in the deflection of the galvanometer 
needle. Electricity directly produces heat, as shown in the ignited 
wire, the electric spark, and the voltaic are. In these phenomena, 
also, it directly produces light, of the greatest known intensity. It 
directly produces magnetism, as originally shown by Oersted in his 
great discovery [Etrorro-Macyerism]. Lastly, electricity produces 
chemical affinity ; and by its agency we are enabled to obtain effects of 
a or synthesis with which ordinary chemistry does not fur- 


us. 

Light is, perhaps, that mode of force the reciprocal relations of which 
with the others have been the least traced out. Until the discoveries 
of Niepee, erre, and Talbot [PHorocrarny], very little could be 
definitel, icated of the action of light in producing other modes of 
force. Viewing the phenomena of photography as resulting from a 
function of light, we get the latter as an initiating force, capable of 

cing, mediately or immediately, the other modes of force. Thus, 
it immediately produces chemical action; and having this, we at once 
acquire a means of producing the others. In Mr. Grove's lectures at 
the London Institution in 1843, already mentioned, he showed the 
following experiment by which the production of all the other modes 
of force by light is exhibited. “A prepared daguerreotype plate is 
enclosed in a box filled with water, having a glass front, with » shutter 
over it. Between this glass and the plate is a gridiron of silver wire ; 
the plate is connected with one extremity of a galvanometer coil, and 
the gridiron of wire with one extremity of a Breguet’s helix: the other 
extremities of the galvanometer and helix are connected by a wire, and 
the needles brought to zero, As soon as a beam of either daylight or 
the oxyhydrogen light is, by raising the shutter, permitted to impin; 
upon the plate, the needles are deflected. Thus, light being the 
initiating force, we get chemical action on the plate, electricity cireu- 
lating through the wires, magnetism in the coil, heat in the helix, and 
motion in the needles." ~ 

Light would seem directly to produce heat in the phenomena of 
what is termed absorption of light. Whenever light is absorbed heat 
takes its place, affording us apparently an instance of the conversion of 
light into heat; and of the fact, that the force of light is not, in reality 

or anni , but merely changed in character, becoming in 

this instance converted into heat by impinging on solid matter, as heat 
is converted into light when solid incombustible matter becomes 
intensely luminous by being introduced into highly-heated but only 
y luminous gas. The difference between the correlation of 

t and heat and that of the other forces with each other, and 
them, has already been noticed, and will also be returned to in the 


uel. 

“Uitadien, as was proved by the important discovery of Faraday 
GNETO-ELBOTRICITY }, will produce electricity, but with this pecu- 
ty, that in itself it is static; and, therefore, to produce a dynamic 

force, motion must be superadded to it; it is in fact directive, not 

motive, altering the direction of other forces, but not in strictness 
initiating them. Magnets being moved in the direction of lines joining 


* It follows a a consequence of tho doctrine of the correlation of forees, that 
when electricity performs any mechanical work which does not return to the 
machine, electrical power is lost, having been converted into mechanical force. 
In a discourse ‘On Inferences from the Negation of Perpetual Motion,’ delivered 
Jane 25, 1856, Mr. Grove performed an experiment in which this loss was 
rendered evident. The acknowledged truth of the impossibility of perpetual 
motion is applied, deductively, in this discourse, to vorify the ddotrine 
correlation, (‘ Proc, of the Royal Institution,’ pp. 152-159.) 


of | in question 


their poles, produce electrical currents in such neigh bodies as 
are conductors of electricity, in directions transverse to line of 
motion. So if the magnet be stationary, conducting bodies moved 
across any of the lines of magnetic force have currents of electricity 
develo in them. Magnetism can, then, the medium of 
electricity, produce heat, light, chemical afinity, and motion. It can 
itself be produced b: eo cannot produce them ex 
when in motion, which, ‘ore, i 

initiative force. ism will, however, directly affect the other 
forces, light, heat, and chemical affinity, and change their direction or 
mode of action, or, at all events, will so affect matter subjected to these 
forces that their direction is When this force, however, is in 
what may be called its d nic condition, that is, its state of change 
at the commencement the termination, or during the increment or 
decrement of its development, it will produce directly some of the 
other forces, electricity and heat for example. “ But it may be said,” 
observes Mr. Grove on this point,—and the observation is important 
with reference to the philosophy of the entire subject of the correla- 
tion of physical forces,—‘ while magnetism is thus progressive some 
other force is acting on it, and therefore it does not initiate.” This he 
Rlaitie'to he tan bas urges that “the same may be said of all the 
other forces; they have no commencement that we can trace. We 
must ever refer them back to some antecedent force equal in amount 
to that produced, and therefore the word initiation cannot in strictness 
apply, but must only be taken as signifying the force selected as the 
first.” The peculiarity, however, of the mutual relations of heat and 
light, already noticed, as recognised by Mr. Grove himself, points, as 
remarked above, to a limitation of the truth of his views in this 


respect, 

Chemical afinity, or the force by which dissimilar bodies tend to 
unite and form compounds differing generally in character from their 
constituents, will directly produce motion of definite masses, by the 
resultant of the molecular changes it induces, of which thé projectile 
effects of gunpowder are familiar instances. By chemical 4 
again, we ean directly produce electricity, and through its medium 
may be quantitatively converted into the other modes of force: but 


heat and light are immediate products of chemical affinity, and che- — 


mical action produces magnetism whenever it is thrown into a definite 


direction, as in the phenomenon of electrolysis, a simple instance of — 


which Mr. Grove adduces as ited by his gas voltaic battery. 
This completes the review of the phenomena arising from the 
correlation of the physical forces, each taken in turn as the initiating 
one. . 

Mr. Grove states his belief that the same principles and mode of 
reasoning as have been adopted in his Essay, might eet nee 
organic as well as the inorganic world ; and that muscular force, animal 
and vegetable heat, &c., might, and at some time will, be shown to 
have similar definite correlations; but that he has purposely avoided 
this subject, as pertaining to a department of science to which he has 
not devoted his attention. He alludes, however, to the ents 
of Professor Matteuci, by. which it appears that whatever mode of 
force it be which is propagated along the nervous filaments, that mode 
of force is definitely affected by currents of electricity; and he states, 
also, that by an application of the doctrine of the correlation of forces, 
Dr. Carpenter has shown how a difficulty arising from the vba 
notions of the development of an organised being from its germ 
may be lessened. , 

the ‘Philosophical Transactions’ for 1850, 727-757, is a 
valuable paper by Dr. ter ‘On the Mutual Relations of the 
Vital and Physical Forces,’ in which the principle of the correlation 
of the latter is successfully extended in some detail to the former, 
the subject of the germ-cell considered, as just alluded to, and, 
the _. of bad peeps ass of the nervous = electrical forces, 

rticular, whic been posed by Dr, iter some é 
before, and had been aieerwiets 7 Ba adopted by Prodigy 
Matteuci, fully established. In this paper, perhaps the most im: 
tant general enunciation on the subject of correlation which 
followed Mr. Grove’s ‘ Essay,’ and certainly the first, of an adequately 
definite and comprehensive nature, on the application of the doctrine 
to the phenomena of organisation, the author states, that he “is not 
aware that any other attempt has been made to formularise the entire 
series of these mutual relations, [the ‘very intimate mutual relations’ of 
the physical forces] than that which has been put forth by Professor 
Grove in his short, treatise ‘On the Correlation,’ &c.” ‘But Mr, Grove, 
we must here remark, did much more than merely formularise these 
relations. He announced a new conception of their nature, which 
logically king, is a universal of physics, and this it is which gives 

is enun 
discovery. Another of Dr. Carpenter’s introductory remarks con 
*@ point on which,” he says, “ Professor Grove not thi 
requisite ly to dwell ; namely, the necessity for a certain 
substratum as the medium” of the conversion of force, The existence, 
however, of that substratum is a ni implication of Mr. Groye’s 
entire doctrine, As he considers all the physical forces to be intrin- 
sically unger pe yee pike ing, is term (to ler 
language of philosophical cri ) in its vulgar sense, ni y 
is an oewerebie element of his theory, and is therefore 
virtually dwelt upon throughout his Essay. 


S 


tion its true value, and elevates it almost to the rank of a 


b 
b 
{ 
f 


"supplies is not the foree but the directive agency. This agen 


Sicity, Tyndall's of the relation to structural densi 
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Dr. Carpenter has lately (Feb. 24, 1860) returned to this subject, in 
a discoursé delivered at "as Royal Institution, and printed in the 
‘ Proceédings’ at the meetings of the members, vol. iii., pp. 206-209,‘ On 
the Relation of the Vital to the Physical Forces.’ H es, that when 
we carefully look into the question, we find that what the germ — 
may be 
regarded, he observes, like magnetism, as a static force; and just as 
magnetism requires to be (as we have already seen from Mr. Grove) 
combined with motion to enable it to develope electricity, so does the 
directive agency of the germ need the co-operation of a dynamic force 
for the manifestation of its organising power. That dynamic force is 
heat, the influence of which upon the rate of growth and development, 
both animal and ble, is so marked as to have universally 
attracted the attention of physiologists, who, however, have only 
recognised in it a vital stimulus, calling forth the latent power of the 
germ, instead of looking upon it as itself furnishing the power that 
does the work. It is indeed only when the physiological survey is 
extended from the vital phenomena of warm-blooded animals to those 
of cold-blooded animals and of plants, that the immediate and direct 
relation between heat and vital energy, as manifested in the rate of 
and development, or of other changes peculiar to the living 
, is unmistakeably manifested. “Hence,” Dr. Carpenter con- 
after iy reviewing the phenomena of vegetable life 
under this point of view, “we seem justified in affirming that the 
correlation betwee heat and the vital force of plants is not less 
intimate than that which exists between heat and year inn 
special attribute of the vegetable germ is its power of e the 
metamorphosis, and of utilising the organising foree according to the 
plan of construction characteristic of each species.” 

For the details of Mr. Grove’s own illustrations and applications of 
his doctrine, we must refer to his work itself, in which, also, are given 
his views of the intrinsic nature of the _— forces ; views which 
are le, in his opinion, from the dogma of their correlation. 
In this, however, we cannot agree with him. That dogma, we con- 
ceive, will remain a concrete on of the truth, as a jirst approw- 
émation of great generality, and in point of time the first a 
toa theory, whatever notion may be finally established of the 
nature of the forces ee ae heat, for a ws 
regarded as a motion of the particles of ordinary matter—that is of the 
matter exhibiting its phenomena—or as a motion of a calorific ether 
enc that matter. This discrimination we believe will be found 

in the further application and investigation of the subject. 
In article Grove, WiLL1aM Ropert, in the Brocrapurcar Drvrstony 
of this work, some remarks releyant on this head, have been offered 
with respect to the history and interpretation of the principle of the 
Correlation of Physical Forces, to which we may now refer as com- 


opm, Si agama th the present and following remarks, our view of 
su 


Dr. Toraday’s brilliant series of discoveries the forces of 
nature, and their relations to each other and to matter,—of which 
Volta’s discovery of the pil, Davy's application of it to electrolysis, 
Oersted’s discovery of magnetism, Seebeck’s of thermo-elec- 


proximation 


ity of para- and 


and etism, they have exhibited both the actuality of physical 
dotrelatinn, and the convertibility of force, in » manner so palpably 


electro-magnetism and magneto-electricity 
inate, is so readily demonstrated by experiment. 
an addition (June, 1858) to his discourse on the “ Conservation 
of Force,” (a designation 
y a poole long tacitly admitted in particular cases, 


ear 
ay who admit the 
of physical force, and also 
conservation, apply that principle 
2 Though amount of mechanical 
force (using habitual lar for convenience sake ) may retain 
a me ay and definite in its character for a long time, yet when, 
e collision of two equal inelastic bodies, it appears to 
be lost, they find it in the form of heat, and whether they admit 
that heat to be a continued mechanical action (as is most pro- 
bable), or assume some other idea, as that of electricity, or action of 
a heat-fluid, still they hold to the principle of conservation by 
admitting that the sum of force, that is, of the ‘ of action,’ 
the same, whatever character the effects assume, them the 


convertibility of heat, electricity, magnetism, chemical action, and 
motion, is a familiar thought.” This is forcibly put, and is perfectly 
true; but the mutual convertibility of the forces enumerated has only 
become a familiar thought” since Mr. Grove’s announcement of the 
principle of their correlation. No one, however, could have more 
perfectly realised the conception of that principle, or appreciated its 
importance, than Dr. Faraday, as indeed the preceding extract may 
itself show. The latest course of lectures delivered by him (and 
published in the ‘ Chemical News’) consisted of ‘ Illustrations of the 
Various Forces of Matter,—i.¢., of such as are called the Physical ot 
Inorganie Forces, including an Account of their Relations to each 
other.’ The subject of the concluding lecture, given on the 7th of 
January last (1860), was, eo nomine, ‘The Correlation of the Physical 
Forces,’ of which many experimental demonstrations were shown, 
relating chiefly to the change of chemical force into electricity, and of 
electricity into magnetism; and this eminent explorator of physical 
truth, observing to his audience that he might show them many other 
experiments by which he could obtain electricity and chemical 
action, heat and light from a magnet, terminated his course by the 
emphatic question, ‘‘ But what more need I show yout to prove the 
universal correlation of the physical forces of matter, and their mutual 
conversion one into another ?” 

A certain amount of anticipation of Mr. Grove’s views has been 
recently claimed by Professor Tyndall (‘Glaciers of the Alps,’ p. 300) 
for the late M. Rendu, bishop of Annecy, the author of a remarkable 
essay on glaciers, published in 1841. In considering what he calls the 
“law of circulation,” and after alluding to the circulation of water 
through terrestrial nature, and that of the elements of organi¢ sub- 
stances from the solid to the fluid, and thence again to the state of 
organisation, M. Rendu adds, “That universal agent which we 
designate by the names fire, light, electricity and magnetism, has prv- 
bably also a circulation as wide as the universe.” But this is exactly 
one of those comparatively vague notions, however true in their 
degree, referring the forces of nature to a common principle, which 
have been alluded to in the introductory part of this article, and to 
which every period in the 7 of philosophy, for at least a century 
before, supplies a parallel. hen Professor Tyndall in sequence 
claims also for Rendu, on the same account, a degree of anticipation of 
Helmholz’s more recent doctrine of the ‘ Conservation of Force, quot- 
ing the latter as saying in reference to the “ circuit” formed by “ heat, 
light, electricity, magnetism, and chemical affinity,” “ starting from 
each of these different manifestations of natural forces, we ean set 
every other in action,” he ascribes to Helmholz what had before been 
explicitly enunciated by Grove, almost in the same words, as may be 
seen in the ing statement of his doctrine. 

Dr, (late Professor) James D. Forbes (* Reply to Tyndall on Rendu ') 
has already noticed the futility of these claims; but what he, by the 
free application of meiosis, calls “the theoretical inferences of Messrs. 
Grove and Helmholz,” Faraday, as we have seen, accepts as demon- 
strated principles of nature, and Professor Le Conte, we shall presently 
find, regards as forming “a necessary truth,” and “one of the grandest 

neralisations in modern science.” 

Two remarkable circumstances have characterised the history of the 
reception of Mr. Grove’s doctrine of correlation. Many physicists and 
others who admit in a general manner the principle, seem very unwill- 
ing to use the term; while others who explicitly adopt and advocate 
both, seem equally unwilling to ascribe them to their author, and omit 
all reference to him. 

Thus, in Professor Liebigss ‘Familar Letters on Chemistry’ (1858), in 
the preface to the fourth edition, the introduction of a letter (the 13th) 
* On the Correlation of the Forces of Ino: ic Nature,’ is announced in 
the preface, but neither in that nor in the letter itself is Mr. Grove 
mentioned, nor indeed are his views given, though his designation of 
the subject is thus unreservedly employed, It is applied, in the 
letter, chiefly to a view of natural forces taken by Dr, Mayer of 
Heilbronn, asserting both their indestructibility and their converti- 
bility, as consequences of the axiom Causa wquat effectum, but 
not dated, and apparently subsequent to the views both of Helmholz 
and of Grove. 

The following introductory paragraph of an excellent paper by 
Professor Le Conte, of South Carolina College, Columbia, U. 8., ‘On 
the Correlation of Physical, Chemical, and Vital Force, and the Con- 
servation of Force in Vital Phenomena, contains one of the most 
emphatic and adequate recognitions of the importance of those princi- 
ples and intelligible terse statements of their nature which has yet 
appeared; though, even in this, no allusion is made either to Mr. 
Grove or to M. Helmholz, and the uninformed reader might be led to 
suppose that being necessary truths they had always been self-evident, 
“Matter constantly changes its form, but is itself indestructible, 
except by the same power which called it into being. The same 
quantity of matter exists in the universe at all times. So also force 
changes its form constantly, but is itself indestructible, incapable of 
increase or diminution, and the same absolute amount of force exists 
in the universe at all times and for ever. The mutual convertibility 
of the various forms of force is called ‘ correlation uf forces.’ The 
invariability of the absolute amount in the midst of constant change 
is called * conservation of force,’ This principle of correlation and con- 
servation of force must be looked upon as one of the grandest 
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generalisations in modern science,—a principle startling at first, but 
when clearly understood and firmly grasped, almost axiomatic. It 
must be considered a 'y truth, and, as such, is a legitimate 
basis of deductive reasoning. The correlation of physical forces is 
universally ised asa principle in science, and not only so, but 
has already been productive of many beautiful and useful results.” 
For Professor Le Conte's application of the principle to the history of 
organic nature, we must refer to the r itself, ‘Amer. Journ. of 
— Noy. 1859, reprinted in ‘ Phil. Mag. Fourth Series,’ vol. xix., 
. 13 
: Again, in the introductory address delivered on the opening of St. 
Thomas's Hospital Medical College, Southwark, London,on the Ist of 


the hy tg month (October, 1560) by Mr. R. D, Grainger, F.R.S., | natural 


wi has the emphasis of being also a valedictory address on his 
retirement from the chair of physiology in that school, we find the 
following passages, which are here cited, not merely for the purpose of 
claiming for Mr. Grove what of right belongs to him, but because we 
have in them the sentiments of an eminent physiologist on the cor- 
relation of the vital and physical forces. “In the case of the forces 
implicated respectively in inorganic and organised bodies, it in 
the present state of knowledge be very difficult to demonstrate their 
ultimate identity. Nor need this be a matter of surprise when we 
recollect how very recently the intimate relations of the several 
physical forces themselves have been discovered by such researches as 
those of Oersted, Faraday, and Graham. Chemical force, — 
magnetism, caloric, and light, act and react on each other in the mode 
signified by the term correlation, and are probably, as many profound 
philosophers suppose, only different manifestations of one universal all- 
prevading force.” Proceeding next to the organic forces, the experi- 
ments of Matteuci on the nervous and muscular forces are noticed, 
together with Dr. Todd’s proof that the latter is not itself electricity, 
the evidence of which is stated to be afforded by “ phenomena the 
very counterpart of what Professor Miiller pointed out ago, in 

to the nervous and electric forces.” ‘“ Now, although,” Mr. 
Grainger continues, “ this may seem to indicate an ultimate and essen- 
tial ditference between the electric and muscular currents, it presents 
the very same condition of things as that expressed by the term 
‘ correlation of forces.’” Farther on he alludes to the maxim, that there 
is no creation of force, observing that “no force is ever manifested 
without an equivalent change of matter, which change, according to 
the wide isation of one of our former colleagues, my friend, Dr. 
Leeson, is in every form—light, electricity, magnetism, gravitation, 
&c,—ultimately resolvable into motion.” ‘Lancet,’ 1860, vol. ii. 

352, 353, 

P Whether Dr. Leeson's generalisation was enunciated prior to Mr. 
Grove's we are not aware; but it is simply one elementary correlation 
of the latter. The reader will have observed that while the doctrine, 
as well as the designation, of the correlation of forces is fully adopted, 
Mr. Grove’s name is not mentioned; nor does it occur anywhere in 
Mr. Grainger’s address, 

We have endeavoured in this article to do justice to Mr. Grove, and 
jto the subject to which he has devoted so much attention and thought. 
\The progress of science, in its approach to the abstract truth, consists 

partly in the ascent to higher and higher generalisations successively, 
|aod partly in the limitation of generalisations previously attained, or,in 
other words, the verification of hypotheses. Fully believing the doctrine 
Se the correlation of physical forces, we stated several years since our 
|opinion that that doctrine is the expression of the deeper or bigher 
‘truth, that they are all, not excluding mechanical force, effects, or 
affections, of the ether,—the ether of Hooke, Young, and Fresnel, and 
generally of the mathematicians and physicists who have advocated the 
und theory of light and of heat. In the ‘ Philosophical Maga- 
zine’ for January, 1859, Professor Challis of Cambridge, thus intro- 
duces his theory of the principle :—“ It appears to be established by 
modern experimental researches, that the diferent physical forces are 
mutually related by some common condition, or bond of connexion ; 
‘but what the precise nature of the connexion is, perhaps experiment 
‘alone is incapable of determining. This generalisation will become 
matter of exact knowledge only when it is brought within the domain 
of mathematics. The great desideratum of the existing state of natural 
philosophy is a mathematical theory of physical forces. After the 
ions that have been given of a great variety of the phenomena 

of light, which is one of those forces, by the hypothesis of a highly 
medium pervading space, it is not a little surprising that an 

of the ‘correlation’ of the several forces should not have 

been sought for in the existence of this medium, which would seem to 
be a vast reservoir of force sufficient to account for all observed 
dynamical effects.” Professor Challis has pursued this subject in a 
series of elaborate analytical investigations, also published in the 
* Philosophical ine’ for 1859 and 1860. “The principal hypo- 
thesis of the theory is, that the physical forces are all consequences of 
the motions and pressures of a uniform and highly elastic medium 
space. The variations of the pressures of the medium are 

su) to be a to variations of its density; and this sup- 
ition forms the basis of a mathematical investigation of the relations 

the motions and the pressures. Further, it is assumed that 

the medium acts precenae | 


pressure on the ultimate atoms of 
bodies, which are all su 


by 
to be spheres of invariable magnitudes 


According to these hypotheses, the 
different ies of bodies depend only on the mag- 
nitudes of their atoms, the proportions in which they are composed of 
atoms of different Serenade ae dha srvengenees of the atoms,” 
As the explanation of the sensible properties of matter must be pre- 
ceded by a mathematical in tion of the laws of the d ic 
action of the assumed etherial medium, Professor Challis has 

entered on such an investigation relatively to light, heat, 
the force + the forces of molecular aggregation, and the 
force of electricity; and is still proceeding with the explanation of his 


We will conclude this article by the suggestion that progress in 
philosophy, in both the direshicns indicated above, would 

probably be effected vy the experimental and mathematical investiga- 
tion of the following ¢ 

Taking space to be the extension of material substance, the resultant 
of its dimensions, and mere consequence of its existence; and motion 
to be the substitution of one portion of matter for another, identical 
with the succession of phenomena, our perception of which is time: 
heat and light are correlates of each other, being also, as we receive 
them 2p Pen ae os existing in the eee 
tions of an ether ading space and ordinary matter ; 
but acting as the initiating forces in respect of electricity, mag- 
netism, and ,chemical affinity, which are correlates of each other of 
a different order, and derivative affections of the ether (perhaps, also, 
derivatively from the ether, of the matter paagty beicef phenomena), 
the apparent production of heat and light by them being in reality the 
evolution only of those initiating forces : all these forces have the power 
of substituting one portion of matter for another, or of causing motion; 
the apparent agency of time and motion being merely the continu- 
ance and consequent accumulation of action. 

PHYSICIAN (6 ovoixds}, a word derived from dics, nature, which 
meant originally what we should now call a natural philosopher, or one 
of those persons who have for their object the investigation of nature 


or tector ape yf wam 


and its laws, in opposition to of #@:xol, or those who examine particu- — 
larly into the moral nature of men. [PxrttosopHy.] In English how- 
ever the word sician is used only to designate professors of the 


healing art, 
(if not all) other European Co 
word are still employed in their original meaning, and the idea of 
healing is expressed either by some native word or by one derived 
from the Latin.* The origin and progress of physic, together with an 
account of the different medical sects, has been given already under 
Meprcine; in the present article it is proposed to mention some of 


the most curious and interesting facts ing the rank, education, 
&c., of the sagem of gt a , and afterwards to state the legal 
qualifications for practising thi oath of the medical profession in 


our own country. 

In Greece and Asia Minor the profession of medicine seems to have 
been held in high esteem, for, not to mention the apotheosis of Aiscu- 
lapius, who was considered as the father of it, 
Athens that no female or slave should practise it (Hyginus, ‘ Fab.,’ cap, 
274); Aélian mentions one of the laws of Zaleucus among the Epize- 
phyrian Locrians, by which it was ordered that if any one during his 
illness should drink wine contrary to the orders of his physician, even 
if he should recover, he should be put to death for his disobedience 
(¢ Var. ey lib. es By . 37); aed there bp tae several heat, 
struck e le of Smyrna in honour ifferent persons 
ing to the m Kea profession. (Mead’s ‘ Dissertatio de Nummis = 
busdam 4 Sm: is in Medicorum Honorem percussis,’ 4to,, Lond. 1724) 
If the Decree of the Athenians (published among tlie letters of Hip 
crates) be genuine, and if Soranus (‘in Vita Hippocr.’) can be d 
on, the same honours were conferred upon that physician as had before 
been given to Hercules; he was voted a golden crown, publicly initiated 
into the Eleusinian mysteries, and maintained in the eum at the 
state’s expenke, (See also Pliny, ‘ Hist. Nat.,’ lib. vii, cap. 37.) Some 
idea of the income of oes en wae ee may be formed from 
the fact mentioned by Herodotus (lib. iii., cap. 131), that the A®ginetans 
(about the year B.c. 532, Ol. 62,1) paid Democedes from the public 
treasury one talent per annum for his services, that is (if we reckon, 
with Hussey, ‘ Antient Weights and Money, &c.’ the A2ginetan drachma 
to be worth 1s, 1}d.), not quite three hundred and forty-four pounds ; 
he afterwards received from the Athenians one hundred mina, that is 
(reckoning, with Hussey, the Attic drachma to be worth 94d.), rather 
more than four hundred and six pounds; and he was finally 
to Samos by venta Serie by Pol a salary of two talents, that is 
(if the Attic stan: be meant) hundred and eighty-seven 
ten shill Ms should howeese be -schoape Val oe! doubts the 

of this statement of Herodotus respect to the ——- 
and ‘Athenians (and apparently with reason), on the ground the 
latter people, at the time of their wealth, only allowed their 
ambassadors two drachniw (or 1s. 74d) per day, that is, somewhat less 
than thirty pounds per annum. (Aristoph., ‘ Acharn.,’ v. 66.) It 
seems to have been not uncommon in those times (as afterwards in the 


* Somewhat analogous to this is the use of the Arabic word Aakim (from 
“novit’ ‘sapiens fuit’) which properly means a wise or learned man in 
general, but is very frequently used in a restricted sense to siguify a physician, 


ed in Greek larpoi, and in Latin medici ; while in most — 
the derivatives of the Greek — 


was a law at ~ 


ae 
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later Roman empire, see ARcHraTER in Broa. Drv.), for states to main- 
tain physicians, who were paid at the public cost (Xenophon, ‘ Memor. 
Soc aie eae 2, $5; Plato, ‘ Gorg.,’ § 23; Strabo, lib. iv., p. 125; 
Diod. Sic., lib. xii., cap. 13); and these again had for the 
most part slaves, who exercised their calling among people of low con- 
dition. (Plato, ‘ De Leg,,’ lib. iv., p. 720, ed. Steph. ; Boeckh’s ‘ Public 
Econ. of Athens,’ vol. i., p. 160.) 3 es 

In the earlier times of the Roman blic physicians were unknown 
(Pliny, ‘ Hist. Nat.,’ lib. xxix., cap. 5, ed. Tauchn.) ; and for some time 
afterwards the exercise of the profession was in a + measure con- 
fined to of servile rank; for the richer families having slaves 
who were skilled in all sorts of trades, &., generally possessed one or 
more that understood medicine and . (Middleton’s Essay ‘ De 
Medicorum apud Romanos degentium Conditione,’ Cantab., 1726, 4to., 


and various answers to it that appeared on its publication.) To 
this practice however there were many exceptions; namely, the phy- 
sician who was taken with Julius Cesar by the pirates at the 


island of Pharmacusa (Sueton., cap. 4), and who is called his friend by 
Plutarch (see Casaubon’s Note on Sueton.); Archagathus, who, being 
the first surgeon that settled at Rome, had a shop bought for 
him at the public , and was presented with the Jus Quiritium, 
4.v.0. 535, B.0. 219 (Cassius Hemina ap. Pliny, ‘ Hist. Nat.,’ lib, xxix., 
6); Artorius, who is known to have been a physician (Cel. Aurel. 
Morb. Acut.,’ lib. iii., cap. 14, p. 224), and who is called the friend 

of Augustus (Plutarch, ‘ Vita Bruti,’ cap, 41, ed. Tauchn., where how- 
ever it shoul bet poe heer Aan hig page gsr of 
"Aprdépios ; Asclapo, whom Cicero calls his fri pist. ivers.,’ 
i ei a 90); Asclepiades, the friend of Crassus the orator (Cic. 
de Orat., lib. i., cap. 14) ; Eudemus, who is called by Tacitus (‘ Annal.,’ 
lib. iv., cap. 3) the friend and physician of Livia; and others. With 
to the income made —— physicians at the beginning of 

the Roman empire, we learn from Pliny (‘ Hist. Nat.,’ lib. xxix., cap. 5) 
that Albutius, Arruntius, Calpetanus, Cassius, and Rubrius gained two 
hundred and fifty thousand sesterces per annum, that is (reckoning 
with Hussey the mille nummi (sestertivm) to be worth, before the 
reign of Augustus, 8/. 17s. 1d.) about two thousand two hundred and 
thirteen pounds ten shillings; that Quintus Stertinius made it a favour 
that he was content to receive from the emperor five hundred thousand 
sesterces per annum (or rather more than four thousand four hundred 
and twenty-seven ), as he might have made six hundred thousand 
sesterces (or five thousand three hundred and twelve pounds ten shil- 
lings) by his private practice ; and that he and his brother, who received 
the same annual income from the emperor Claudius, left between them 
at their death, notwi sums that they had spent in 


a 


beautifying the city of Naples, the sum of thirty millions of sesterces 
(or two hundred and sixty-five thousand six hundred and twenty-five 
pounds), the previous medical education necessary to wallty a 


Of a 
ysician for the legal practice of his profession in the early times, we 
nothing ; afterwards however this was under the superintendence 


ee ‘hrabicns ‘ee 

the the medical profession appears to have been 
held in esteem. Many of their chief physicians were Jews or 
Christians, and some apostatised to Mohammedanism: in some 
families the ion would seem to haye been in a manner heredi- 
tary, as in that of Avenzoar (Jin Zohéir), five of whom successively 
belonged to it. (Reiske’s ‘Abulfede Annal. Moslem.,’ tom. iv., p. 
669.) The qualifications necessary for ising medicine seem to 
have been rather slight, till the Caliph Moctader, a.1. 319 (a.p. 931), 
in consequence of an ignorant practitioner's having killed one of his 


cog ag coon hei no one should be allowed to practise until 
had licensed to do so by the chief physician. (Casiri, 
*Biblioth. Arabico-Hisp. Escur.,’ tom. i, p. 438.) Some idea of the 
consideration in which the Arabic and Moorish physicians were held 
may be gained from the fact that Sancho the Fat, king of Leon, 


was obliged to go in person to Cordova, a.D. 956 (a.H. 345), to be 
cured of an illness. (‘ Mariana,’ |. viii. c. 7, tom. i, p. 318; Conde, 
*Domin. des Arabes,’ &c., t. i., p. 448.) 

The first medical school that was established in Eu was that at 
Salerno (Salernitana Schola) towards the end of the 7th century; the 
second was probably that at Montpelier, founded about a hundred 

afterwards: their course of medical education is unknown, but 
TP Micibleas taheeclacd a cxcat, bonedicial influence on the acquire- 
ments, and therefore on the personal rank and consideration of the 
physicians of the age. For a long time however the profession of 
medicine was almost confined to the clergy, who indeed were 
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account therefore, in the ninth year of the reign of Henry V., 1422, our 
universities proposed that an act of serie howl be eased orderi 
that “No one shall use the mystery of physic unless he hath studied 
it in some university, and is at least a bachelor in that science. The 
sheriff shall inquire if any one practises in his county contrary to this 
regulation ; and if any one so practise, he shall forfeit 400. and be im- 
prisoned : woman who shall practise physic shall incur the 
same penalty.” (Quoted in Willcock,‘On the Laws of the Medical 
Profession,’ part ii, p. iii.) 

This measure had not however the desired effect; indeed there 
appears to be some doubt whether it ever obtained the force of an act 
of i it, on account of its being referred to the privy council for 
confirmation. the third year of the reign of Henry VIII., 1511, 
was passed an act, which is 'y received as the first operative 
law on the subject, and which takes no notice of the supposed statute 
of Henry V. By this, which is especially aimed against the sorcerers, 
witches, and smiths, “who can no letters on the book,” it is enacted 
that “ en within the city of London, nor within seven miles of 
the same take upon him to exercise or occupy asa physician, except 
he be first examined, approved, and admitted by the bishop of 
or by the dean of St. Paul’s, for the time being, calling to him or them 
four doctors of physic; upon the pain of forfeiture, for every month 
that they do occupy as ire not admitted nor examined after the 
tenour of this act, of 51,” &c. &c. After making the same enact- 
ment for the different counties, the act goes on to say, “ Provided 
always, that this act nor anything therein contained be prejudicial 
to the universities of Oxford and Cambridge, or either of them, or 
to any privileges granted to them.” ( Willcock, pp. 6, 7; Goodall’s 
‘ Hist. of the Col. of Physicians,’ p. 1-3.) 

In the fourteenth of the same reign, 1522, another act was 
passed, by which the examination of physi jans was taken from the 
persons appointed for that purpose by the former statute, and 
reposed in the college instituted by a charter of that king. [Puyst- 
CIANS, COLLEGE ov.] Under this the university graduates who might 
desire to practise in London were included, as well as the other 
physicians; and since that time the legislature has seldom inter- 
fered a the subject. ¥ 

With respect to the present state of the ession, the first 
class of medical practitioners in rank and legal  ptrenece! is that of 
the physicians, They are (by statute 32 Henry VIII.) allowed to 
practise physic in its branches, among which surgery is enume- 
rated. law therefore permits them both to prescribe and com- 
pound their medicines, and to perform operations in surgery as well as 
to superintend them. These privileges are also reserved to them by 
the statutes and charters relating to the surgeons and the apothecaries. 
[Surczon.] Yet custom has more decidedly distinguished the classes 
of the ‘ession, and assigned to each its peculiar avocations. The 
practice of the agg is universally understood, as well by their 
college as the public, to be properly confined to the prescribing of 
medicines, which are to be compo by the apothecaries ; and in so 
far superintending the proceedings of the surgeon as to aid his 
— by prescribing what is necessary to the general health 
of the patient, and for the purpose of counteracting oF inter- 
nal disease. It would be impossible to enumerate here the legal 
qualifications required by all the different European universities ; it 
will therefore be sufficient to mention these recognised in the British 
dominions. 

In the university of Oxford, for the degree of Bachelor of Medicine, 
it is necessary that the candidate should have completed twenty-eight 
terms from the day of matriculation ; that he should have gone 
through the two examinations required for the degree of bachelor of 
arts ; that he should have spent at least three years in the study of 
his profession ; and that he should be examined by the Regius Pro- 
fessor of medicine and two other examiners of the degree of M.D. in 
the theory and practice of medicine, anatomy, physiology, and patho- 
logy; in materia medica, as well as chemi cad Koleeeas tar 4a 
they illustrate the science Cop raseent Sane Reg ctl gs ag 
following ancient medical writers, namely, Hippocrates, us, 
Areteus, and Galen. 

For the degree of Doctor of Medicine, the candidate is required to 
have completed forty terms from the day of matriculation; and to 
recite publicly in the schools a dissertation upon some subject, to be 
Sian oe, ae MAGI erperemate $0, Whee Bono it is afterwards 
, 

At rigs a student, before he can proceed to the degree of 
Bachelor of Medicine, must have entered on his sixth year, have 
resided nine terms, and have passed the previous examination: the 
necessary certificates, &c. are much the same as those required at 
Oxford. A Doctor of Medicine must be of five years’ standing from 
the degree of M.B. 

Since the university of London has been chartered, in 1837, the 
degrees of Bachelor and Doctor of Medicine, among others, have 
been conferred there. The following are the regulations for these 


For the degree of Bachelor of Medicine.—Candidates to have been 
engaged for four years in professional study at one or more of the 
recognised institutions, one year at least to be spent at a recognised 
institution or school in the United Kingdom. Sa ie acolo pass 
K 
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two examinations, at the first of which they rrr ued cnrtifieates | 
ted their nineteenth PY takena 
agony Me La 2 ing tak or of ae 


university, or in at 
pur the mat rd ; of having been student for two 
at one or recognised medical institutions, su’ uently to 
Baving taken i's dae ata of hving atten ene lectures 
cal anatomy, general anatomy and physiology, 
Rn tatisadiedl cacumg, chaniatey, tolenpy muateris 
Stifen und phereonny, general pathology, general therapeutics, forensic 
hygiene, midwifery, surgery, medicine ; of having dissected 
mine months; of boving sttended a course of practical che 
and ving attended practical pharmacy 
my anf having ody, chemistry, structural end physi- 
botany, materia ica, and 
the second examination no candidate can be admitted until two 
veered bin the first. He must produce certificates of having 
examination; of having subsequently attended a course 
Suthers: an och of two out of the four tare wom mentioned above ; 
atlacen valasgonte to his first examination for six months; 
of having conducted at least ais labours; of having attended the surgical 


during other twelve 


ne lectures on clinical medicine; of hav’ parr ge 
cneclaay, medicine in a recognised hospital, infirmary, or 

six months. The candidate must also uce a 

pom ere dB character from a teacher in the last school at which 


he has studjed, Cundidates to be examined in physiology (including 

ce aga an sage 1 — pathology, general therapeutics, hygiene, 
wifery, and forensic medicine. 

Beare the degree of FMD. Candidates to produce certificates : 1; - 


ie tek 
uring years ession ; ( beget ¥? 
a ries othe jeaution ut. his fession ; (C) or e@ have 
sing te ear occa ho rotenen (Ch 


during five Se of his profession Fert 
racter, two y: 
a ed a sera er a 


matriculation examination in this university, will be required to trans- 
late a portion of Celsus ‘De Re Medica,’ 


yaeereens and of nevis 


REGULATIONS RELATING To Practitioners fx Mepictxe on Surcery 
DESIROUS OF OBTAINING DEGREES IN MEDICINE. 


Degree of Bachelor of Medicine.—Candidates shall be admitted to 
the two examinations for the d of Bachelor of Medicine on ee 
dueing certificates: 1, of having admitted, prior to the year 1840, 
members of one of the legally constituted bodies in the United King- 
dom for joners in medicine or surgery; 2, of ha’ ck 
ae esine d ara of their education at a recognised institution or schoo been 
pot ag ord gated Meigs oN of moral character. 

two persons 0! 
of ean %. Medicine. ~Canitidates 2 have — ged 
during five years e practice eir profession, shall be admit 
to the examination ce this degree on producing certificates: 1, Yd 
having been engaged five years in the practice of their 
sion ; 2, of bering takes | Geelee Of Beckilor of Medicing br this 


the degree of doctor of medicine is conferred by the 
BF dearer Edinburgh, Glasgow, Aberdeen, and St. Andrews, from 
which last named university a diploma can still be obtained without 
residence ; the regulations at the others contain nothing particularly 


of notice. 
Yee class, the King and Queen's College of Physicians exercise 
much the same jurisdiction as the English college. The d of 
Bachelor and Doctor of Medicine conferred by Trinity Cu ublin, 
rank with the same d respectively from Oxford and mbridge, 
and are never given without penny wey study in arts, which yy 
four For the degree D. five years niust have 
is berses of M.B. was bay ed ae the candidate is then $0 adie) a 
second examination, and write and publish a Latin thesis on some 
medical eects 
the law the physician is exempted from servin: 
serving various offices, and from bearing arms. 


In 1858, a new medical act obtained the assent of the legislature, | 8 
entitled, “an act to regulate the qualifications of practitioners in 
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to sectire 


ol 
practi amore Lies Sosuren bs this act 
the consituting a medical counal, eotied, “the General Council of 
Medical Education and of the United Kingdom.” This 
Seeenetcdiske of Cae pence ama ee BASS le eS 
torte Heyel Celle f Physicians, 
lege 0 
Royal College of Surgeons of England, 
rt ion Socie of London, 


The Physicians of Edinburgh. a 
The Co! of Surgeons of Edinburgh. : 
ee Pacey 


Glasgow. 
the Uni of Edin 

sad i soe Unitaaleie et Koen oolosurags on a 

Ses edtetee ratri.are in eae ie 

St. Andrews collectively. 


The Universi 
og Queen's Universi is ser Ma} oy the ation bt Kae 
ix persons nomi y her est: the ce 

council, four of whom are appointed for : land, one for Seotieud ant 
one for Ireland, and of a president to elected by the General 
see first president chosen under this act was Sir Benjamin 
Brodi: 
The General Couneil appoints a registrar, who acts as secretary and 
treasurer. 

Branch councils are also sete dee! ee 


age boss stra, and other offer and opi g 

e act then es e iahoette ev 
one or more ifications from the foll bodies, Phe Colleges 
Physicians of on, Edinburgh, and Irelan Pipher pyre ae 


of ye rope 


previous to the first very cal acarn ape 
registration under this act is two pounds, The register con 
the rege gi qualifications of eer practitioners is pu 


Barney 


education and examination as shall secure to P natn obtaining such 
Latpattes requisite knowledge and skill for the efficient practice 
their profession. 
Every registered under perk stag cro Saree Pad 
qualifica on or qualifications, to practise medicine or poy do 
madioliie atid surgery as the case may be, in any part of her jestys 
dominions, and to demand and récover in any court of law with full 
vost of suit, reasonable charges for professional aid, packer and ier 
and the cost of auy medicines or medical or surgi oo oo 
rendered and supplied by him to his yore figs proviso is made, 
that it shall be lawful for any college of physicians to pass a ps law 
to the elfect that no one of their fellows or members shall be en 9 
to sue in manner aforesaid in any court of law, and thereupon Pre 
law may be pleaded in bar to action for the purposes 
commenced by any fellow or member of such college. 
A clause in this act defines the terms “ legally qualified ” and “duly 
a. medical practitioner, as meaning a person registered under 
act. 
Another important provision of this act is in es to the 
bray of a common ry sseaprg ce for the three ie 
therto the Colleges of Physicians of London, Dublin and Edin 
have published from time to time their own Pharmacopmias, but 
act provides that the General Council shall cause to be published 
under their direction a book, containing a list of medicines and com- 
pounds, and the manner of preparing them, together with the true 
veight and measures Be dee it they are to be pon and 
and containing such other matter and things re ting thereto, as the 
General Council shall think fit, to be called the ‘ British : 
and the General Council shall cause to be altered, am 
oe such Pharmacopeia as often as they shall deem it. 


arasiat this act has caused a very considerable movement in 
medical profession, The large body of men who practise 
Frain practitioners are members of “they Eolioge of 
ractise as and call themselves Maier 
bowetet ¥ not dite surgery but medicine, and 
of medicine the style and title of physicians, ote ie 


* The two universities of Aberdeen have since been consolidated, 


tioners 


of the. 


. 
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i or Dublin, were entitled to practise in all 
parts of the United Kingdom. This, accompanied with the lowering 
of the fee for admission by the College of Physicians of Edinburgh, 
led a large number of general practitioners to seek admission to that 
Shortly after the passing of the act, the College of Physi- 
cians in London instituted a year of grace, in which they admitted to 


Honvrius IV., 


14th of that king. 
The constituted oiicers then of this corporation are the eight elects, 
of whom one is to be t, and four governors, who have generally 


charter or statutes in any way tending to exclude any of the elects, 
except the president, from the office of censor ; 


_ to country practitioners, they may be rather regarded as candidates 


for the office of president than as active officers of the corporation. 

The college is bound to choose four censors, for the purpose of dis- 

charging the duties confided in it, which are to be executed by these 

It is also incumbent on the elects to é their number, 

that there may at no time be less than five, including the pre- 

sident, as they would not, after a further reduction, be capable either 
a 


of electing sagan or choosing others to fill the vacancies in their 
own . (Willeock ‘ On the Laws of the Medical Profession,’ p. 32.) 
It is that the charter so far incorporated all persons of the 
same , of and near London, that every person on the 23rd of 
September, in the 10th year of the reign of Henry VIIL, falling within 
that on, was entitled to be admitted into the association. 
Such of as had availed themselves of this privilege, and 
others ees = igs 4 admitted, are the described by statute 
82 H VIL, as “ Commons and Fellows” (quuted in Willcock, 
p. 13). But as to the persons who should afterwards enjoy that 


James I. and Charles II. granted charters to this body. The first 
is silent as to the mode of conti it; but the charter of 
to forty, directed that 
when 4 vacancy should occur in that number, the remainder should 


of these charters seems to haye been granted with the view to the 
enactment of a bill to the same effect, as the kings res ectively 
Plaiged amealvn to give it the royal aseenb No statute ne been 
at any e in pursuance of this ose; and it is ve 
Gonbitr) por oF pnd af ns ao dhe chatter haye book 
accep y college, tho the ve i 
Resse I cinn te Gath 
icentiates of the college who may practise within the preci 
of London and seven miles round it wenn Coast 1836) of Be pac lg 
namely, fellows, candidates, and mere licentiates, The last of these 
classes, generally denominated licentiates, are those who haye only a 
licence to practise physic within the precincts above described, The 
second class was abolished in 1836, ‘The first class are those who haye 
received that licence, but whose licence also shows that they are 
admitted to the order of fellows. This licence has often been called 
a diploma, but as it confers no degrees, the word is not properly 
applied, ing to its more strict signification. 

The order of licentiates was created by the following clause of the 
charter of Henry VIII. ;—* We have granted also to the same ident 
and college or community, and their successors, that no one within the 
said city or within seven miles around may practise in the said faculty 
until admitted to this by the said president and community, or their 
successors for the time being, by the letters of the same president and 
college, sealed with their common seal, under the penalty of one 
hundred shillings for e month for which, unadmitted, he may have 

ised in the same » half to be applied for us and our heirs, 
and half for the same president and college.” Now the common law 
having given every man a right to practise in any profession or business 
in which he is competent, the effect of 14 Henry VIII. must be taken 
to be this, namely, it has left to every man his common law right of 
practising in the profession of physic, as in any other profession, if 
competent, and has capeinies the pprecant and college to be judges of 
this competency. (Willeock, p. 38.) The mode of examination is 
wholly in the discretion of the college, which has confided the imme- 
diate direction of it to the censors. It has, however, also appointed 
that the doors of the censors’ chamber shall be open to all fellows 
who may think proper to be present, and that they may take part in 
the examination, should they think fit; and that the fellows may have 
an opportunity of availing themselves of this right, it is appointed that 
all examinations shall take place at a court at certain regular 
intervals, (Ibid., p. 41.) 

The order of Candidates was abolished in 1836, as above stated, but 
there were reserved to students then in the universities of Oxford and 


charter i 
so that each of them who tho 
a member or fellow; but as 


or the commons, and themselves as forming a select body for the pur- 
pose of government. To this state of the society, the statute 32 
Henry VIII. seems to allude in speaking of the commons and 
fellows.” The charter of Charles II, expressly notices these orders as 
forming the body of the society, inasmuch as it directed that now 


SRLS Cr from among the commons of the society. 
bid., p. 44.) 
Ue aevesieit iod the College confined its election of Fellows 


to graduates of the universities of Oxford and Cambridge. This was 
done under the direction of certain bye-laws, which it appeared the 
had not by its charters the power to enforce. These bye-laws 

have been now modified, and graduates of all British and other uni- 
versities, being licentiates of the College, are open to election for the 
fellowship. : 
There is a third class of members of the College, called extra- 
licentiates, or licentiates extra urbem. They are examined by the 
president and elects of the College, by virtue of an Act of Parliament 
previously to the granting of the present charter of the College. 

y this Act, power was given comer eomageen ‘tag — neh ord 
persons desiring to got physic out an es. 
After the College of Physicians obtained their charter this Act fell 
into desuetude; but the president and elects having made known their 
wer at the inning of the it century, the list of extra- 
icentiates gradually increased, till in 1851 they nearly equalled in 
number the licentiates of the College. By the charter of the College, 
they were held to have no right to practice their profession within 
seven miles of London; and in case any of the extra-liceutiates 
came to reside within that distance of London, they were cited to 
appear and be examined before the censors for their licence to 
practise in London, This was not a mere formal examination, a8 
instances have been known in which the censors have rejected 
candidates who had been admitted to practise by the elects The 
revival of the class of extra-licentiates by the elects, and the jealousy 
of the censors of this body of cians, ‘was one of the causes 
which led to the passing of the Act of 1858, by which the 
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eitesicotnes cision the sme right to pectin 
— Tt was even Pree Pei gek ot the old law, whether 


py in London as 


the hcentiates. 1 
the Licentiate intra urbem had the right to prescribe beyond seven 
miles of London, 

It would be impossible here to give an account of all the literary 
controversies in which the College of Physicians have been continuall: 
engaged, partly in su of their own just and undoubted ts, 
partly in defence of their arbi and unwise limitations wi 


to the election of fellows. A list of the titles of more than 
, &c,, written for or against the college between the 
Toes and 1810, is given in a work entitled “ An Exposition 
Fe niece of the M ly, by Usurpation, of the Ro: 
uri e Mono} > BU 0) e 
Trlinee et Physicians in London, bro, Lond, 1826,"pp. 873, ‘The 
following tions for admission to the licence have published 
by authority of the college. af 
i of the Royal College of Physicians of London—The 
College of Ph, 
from tim 


the 


cians, having for some years past found it necessary, 
e to time, to alterations in the terms on which it 
would admit candidates to examination, and license them to practise as 
has reason to believe that neither the character nor object 


The course of study thus ordered by the college comprises :— 
Anatomy and physiology, the theory and practice of physics, forensic 
ici istry, materia medica and botany, and principles of 


diligently attended the physicians’ practice in some general hospital in 
this on Bas for at least twelve months, 
i who have already been in 


examination upon presenting to the censors’ board such testimonials 
general and professional, as shall be satisfactory to the 


The first examination is in anatomy and physiology, and is under- 
stood to comprise a knowledge of such propositions in any of the 
physical sciences as haye reference to the structure and functions of 
the human body. 

The second examination includes all that relates to the causes and 
symptoms of diseases, and whatever portions of the collateral sciences 
oe soe ethy eri plac ae wg : 

third examination relates to the treatment of diseases, including 
a scientific knowledge of all the means used for that p 

The three examinations are held at separate meetings of the censors’ 

age fe Racceg peed se ten hrs’ pe yee a gree lateral 
board deems ii ien' t questions in English permits 
Sassees ho be setersed hn the oreo : . . 

The College is desirous that all those who receive its diploma should 
have had such a previous education as would imply a competent know- 
ledge of Greek; but it does not consider this indispensable, if the 
other qualifications of the comer ape satisfactory; it cannot, 
however, on any account dispense with a familiar knowl 
Latin , a8 constituting an essential’ part of a liberal education ; 
at the commencement, therefore, of each oral examination, the candi- 
date is called on to translate vivd voce into Latin a passage from Hippo- 
crates, Galen, or Aretcous; or, if he declines this, he is, at any rate, 
expected to construe into English a on of the works of Celsus, or 
Sydenham, or some other Latin medical author. 

In connection with the oral examinations, the candidate is required, 
on three separate days, to give written answers in English to questions 
Fee ern nnersied shore, snl MoteamaMe eaonas 
passages from or Latin books relating to medicine. Those who 
at all examinations will receive a diploma under 


i 


the manner in which the examinations are 


fording 
necessary knowledge, that’ there will be ample security 
afforded to the public and the profession that none but those who have 


discharge of its own duty, 


fession in the British Dominions; and of the | or not, 


as the College trusts by a fai 
it can ise itself the of thus continuing to admit into 
the of English physicians a body of men who do it honour 
by their qualifications, both general and professional, it is to 
regard in the same light, and address by the same , all who 
have obtained its diploma, whether have elsewhere 
In dra up and the above the Coll 
has Brora be deict te took os that which is su tial, rather “mt 


they are presented under the name of certificates, diplomas, or degrees 
strictly with reference to their value, and to measure them this 
standard alone, as parts of the previous qualification of 

which they are to in their examinations. 

The College feels confident that it has ov neither the spirit 
nor letter of the laws which have invested it with the power of govern- 
ing and legislating for the whole faculty of medicine within its juris- 
diction, by thus earnestly endeavouring to maintain its character and 


ng | reputation, and vindicate its claim to be the source of professional 


‘honour, 
Dec, 22, 1838, Francis HAWEINS, 


The Medical Act of 1858 [Paystctan] has very considerably modified 
the position and character of the College of Physicians of London. 
giving the right to practise, according to their qualifications, to 
practitioners registered under that Act, the exclusive privileges of the 
fellows and licentiates of the London College were abolished. The 
College of Physicians of Edinburgh at once opened its doors to all 
those who, by previous education and examination, were entitled to 
practise as physicians; and in order to prevent its own extra-licentiates, 

those uates in medicine eckaing in Leet ee 
in the provinces, from obtaining their right to register from Edi bareb, 
the London College was compelled for some time to admit to 
licence, at a fee of ten pounds, all those who were desirous of joining 
the College. At the same time, and for the fey Drea p 
declared a of grace for the admission of fellows, and a large 
number of licentiates were selected for this honour. 

The future of the College is still, however, involved in obscurity. 
Whilst a large number of the fellows are still desirous of maintaining 
the College as an institution for uniting those only who practise 
strictly as consulting physicians, there are a number of the younger 
fellows who are auxious to place the College at the head of the whole 


ae be pouwe. as a eres of all ate 
e said corporation, except the charter gran‘ ope 
Frsasry VILL. and shall sleo operate an'e turrensler of anph shatheeyeanl 
any rights, powers, or privileges, conferred by or enjoyed under an Act 
of the session holden in the 14th and 15th jas of eine ae VUL, 
chap. 5, confirming the same as far as such charter and Act ively 
yb aren ge ie with such new charter. Provided, nevertheless, that 


of beco! K 
be at yeh | to do so, and entitled to receive the diploma of the said 
College, to be admitted to all the rights and privileges thereunto 
appertaining, on the payment of a registration fee of two pounds to the 
said College.” Up to the present time (1860) the College of Physicians 
has not applied for a new charter. 
Much curious information ing the antiquities of the College 
of Physicians is to be found in ‘ The Gold-Headed 
and in little volume by the late Dr, 
(p. 120), that its very first meetings, immediately after its establish- 
ment, 1518, were held in the house of Linacre, called the Stone House, 
No. 5, t Rider Street, which still belongs to the College, About 
the time of the accession of Charles L., the College removed to another 
spot, and took a house of the Dean and Chapter of St. Paul’s, at the 
bottom of Amen Corner, During the civil wars their premises wero 


pe ome whe : 


Panes iy apa 1666, Gedeiaed es Cellege end tha whole of the 
ibrary with the exception of 112 folio volumes. For the next few 
years the meetings of the fellows were generally held at the house of 
the while a new college was being built on a piece of ground 
Be ee, mene Se Wanwicth: Yano, This was ees ie 
years, and was opened, without any particular ceremony, on the 25 
of February, 1764, under the presidency of Sir George Ent. Here 
fellows continued to hold their meetings for about sixty years, 
when (as Dr. Macmichael says) “the change of fashion having over- 
come the genius loci,” the present new college, at the north-east corner 
Trafalgar Square, was on the 25th of June, 1825, and 
an elegant Latin oration was delivered by the president, Sir Henry 


ord. 
PHYSICS. The word phiy’sike (pueuh), or science of nature, might 
include in one term all that is called mixed mathematics, 
natural phil y, chemistry, and natural history. The title of 
physician, or student of nature, has become in our language synony- 
mous with one who investigates the origin of diseases and the 
means of cure; but in the continental it still retains the 
more general significati Also physic (the study of nature) has 
come to mean the drugs given to cure disorders, or medicines; and 
it would be difficult to name two more complete departures from 


is always used to mean the study of nature by 
modes of investigation. Some apply it to the 


iia Gueeneioe ue pessding ons jomena, and to this alone ; 
distinguishing the preceding as mathematical physics, include 


|-mentioned signification. In this , the phrase 
iy vscally { Saar all tics to eateretood by ths tox 


Physics. 
PHYSIOGNOMY (vowyvwpora) is the art of determining the 
character of an individual by the examination of his counte- 
nance. The ideas of the indications afforded by different kinds 
reas woo eins of Ee almost one is at times a 


BE & 


atural Phi 


and di ee ergs ot Oe eee ee ont. 
Thus a person in frequent habit of sneering contemptuously 
per lip by the disproportionate 


acquires at last a slight curve in his 
size and of its 
e of the slight 
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ma pd pera, fixed ; 
% perso flr 
openness of his eye 
f his face; 
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PIANO-FORTE, a keyed musical instrument, variously formed 
and under different denominations, such as grand, i , square, 
cottage, &c. The notion of the square piano-forte was 

from the clavichord a German mechanic of the name of 
years ago; but, for want of friends 
The invention, how- 


Schoene, Buntebart, Pohlman, Pether, 


i 
i 
: 
f 
E 
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= PHYSICS. PIANO-FORTE, ea 
condemned as part of the property of the Church, and sold by public attended his exertions with the solid ad: i ‘ 

auction, on which occasion Dr. Hamey became the purchaser, and two | by his contemporary Zumpe, she - aes Pesce) we eure 
years afterwards, 1649, gave them in ity to his es. The | retired. The grand piano-forte retai Spr hiensod pRerises = 


tones were feeb] ft, 

seg Mec ee and better suited by the student, the Gdaticiad) 
, itary, than any purposes of social ertical 

section of this action is shown in fig. 1. ne oe 


earl 4 
Fig. 1. a L 
a —T = 
a, Key; , Brass pin wire; ¢, String; d, Cloth woven between the strings as 
a damper. 


The action of the square piano-forte, on its first introducti - 
sisted of a key, a lifter, a hammer, and a damper, The key Wonths 
same as that of the clavichord. The lifter was a brass wire, witha 
ble gt re ape belgrade ea covered with a piece of soft 
eather as a finish. This lifter, when in motion, struck the hammer 

the string, and thus produced the tone of the instrument. 

ie damper followed, and stopped the vibrations as quickly as the 
—_ Large ome from rage b La ot 2.) — tone of this piano- 
was wiry, the hammer one sli ering 

of sheep-skin leather upon it. re aN ae a 


= 
Fig. 2. seh: 
a b e 
—_ — - yp 


a, Key; 5, Lifter; ¢, String; d, Damper; e, Damper stick or mopstick ; 
J, Hammer; g, Lifter; 4, Brass damper, 


This rude idea of a piano-forte continued in use for many years. 
The first improvement upon it was introduced by Longman and 
Broderip, who brought out a patented invention having two additional 
parts in the action, namely, the hopper and the wnder-hammer, as they 
were called (fig. 3.) This patent was followed by another introduced 
by Clementi & Co., the burden of which simply. was an improvement 


with | on the damper. It was called the Jrish patent, from its having been 


the invention of-an Irishman of the name of Southwell; but it had 
on ea Ae to recommend it, was found inconvenient, and shortly 

‘was ag epee by what is now called the crank damper. 
We cannot give the name of the inventor of this improvement ; it 
became so instantaneously gerieral, that the inventor was lost sight of 
in the crowd of makers who adopted his invention. It is still in use, 
and is acknowledged to be a good and sufficient plan. The damper 


the | used by Messrs. Broadwood previously to the introduction of the 


crank damper was made in brass (fig. 2), but by whom invented we do 
not know. We now come to the last addition which has been made to 
the action of the square piano-forte, the check. This member was 
borrowed from the grand piano-forte, and is so acknowledged by the 
name given to those square piano-fortes which have it; for they are 
always called, par excellence, re piano-fortes, The check 
certainly is a most important of a piano-forte, and the best of 
actions is nothing without it. check is A sag behind the hammer, 
nearly at the end of the key; where, after the blow has been given, it 
catches the tail of the hammer, and holds it till another is required 


ee ee rc ee ~ eee QE ———— —— ———— ae 
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$). For further information as to the piano-forte, we refer | leas adopted in different countries, Mops can soaresiy be sekd tail: 
OL ue The square piano-forte has neither the touch, the | used at the present day; they properly cj tare middle age of 
tone, nor the appearance of either the grand or the upright, aes ny Aguas Along igh sense the ent on the left 
of the performer, srg wah Dow Se bat ce eee 
A ¢ most common ; the damper-stop dampers from the strings, 
- we — - ns byes 9 A pmartengmen coker Renal pa cbt charge. 
aes tf of soft buff leather up to the strings, and gave the instrument somewhat 
: 4 the tone of the sy wedhcgylt seer bee e femmceal ote 
Fig. 3. seep by cthere) 1s Selene eeeeoue ae many pedals, but 
a; « in the English we have scarcely ever more than two—-one for piano 
= de — pcualind uch oh Lll njorinea, to tbe vascouaiens ao at ieee 

us he m 

= ios Senseeh enn an wensths: of Ae piano for by passing the. action 
to one string, it is not only straining to the centres of the hammers, 
A e but is also very apt to disturb the tuning of the unisons, by which an 
instrument is often satay Sane as regards its ronding: sod saan 
uent application to the tuner is required. ieu pedal, 
dd —_ makers have introduced a ire substance, salar leather, 


4, Key; 3, Hopper, by which the escape of the hammer is effected; ¢, String; 
4, Irish damper ; dd, Crank damper; e, Under hammer; /, Hammer; 
g, Check. 


The piano-forte, as above observed, was the invention of 
Schréder or Christofali, manufactured by Backers, and retains the 
shape of the instrument from which it was taken, the harpsichord. 
Here again we have two instruments alike in furm, but unlike in 
almost every other circumstance; for their action, their tones, and the 
style in which they are played upon, are all entirely different. The 
action of the harpsichord was simply a key and what was called a jack, 
& piece of pear-tree with a small moveable tongue of holly, through 
which a cu 


tting of crow-quill was passed to touch the string when the | 


jack wes in action; the tone produced by this contrivance was a kind 
of scratch with a sound at the end of it. 


Harpsichord Jack. 


e 
eye 


y 


/ 


a, Jack; b, Tongue; ¢, Quill; d, Bristle-spring; ¢, Cloth damper. 


The action of a grand 0-forte consisted of a key, a lever, a hammer, 
a button, a check, and a per, with rails and sockets to connect them. 
combination of parts, every musical intention known or desired 
time was perfectly attainable, and with admirable effects 
Mozart, Haydn, Cramer, and others, But we have now new 
and more severe judges to encounter; former actions are no pe 
sufficient; new are to be given, and new powers are called for, 
Fortunate'y, these things have been accomplished; for new actions 


have riven up in abundanee, and we haye only to choose between 


No musical instrument is so universally admired es the piano-forte. 
Ita compas, whether six octaves sx abd a al or wren, sufficient 


for all purposes of musical composition, and may really 
@ miniature orchestra, The strings of the early piano-fortes were 
FEES of teal cand partly ot eee ie treble notes of steel, and the 
notes of brass—a few of which, in the , Were over-lapped or 
covered, rather open, with plated oopper-wire to give heh 
The strings 
piano-fortes are considerabl; bene than those 
tT once-famed 


be, it was generally too soft; and when sufficien 
garcely ever well manufactured, from which circumstance it was con- 
stantly false in vibration. Steel-wire for piano-fortes, of very excellent 
qvality, is now made at Birmingham, Secon gn pedale ie more oF 


between the hammers and 
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urious 
instrument, than the more frequent piano pedal. 


, Key; b, Lever; c, Button; @, Check; e, Damper; J, String; g, Ruler; — 
",, Damper pedal lifter ; 44% Bails and socketa; ; h hesammes, 


. 


Proadwood’s earlier and later Grand Actions, 


The shaded parts are the new additions, the intention of which is to keep the 
on 


hammer at a certain distance from the string when the finger ead 9 2) 
a, Key; }, Lever; ¢, Button; d, Check; e, Damper; f, String; g, Crank for 
damper; A, Damper pedal lifter; ¢¢%4, Rails and sockets; &, Spring; 


1, Hammer; mn, Block passed through the hammer butt; o, Spring fixed 
at the back of m, and pressing upon the front of it; by which arrangement, 
when the lever passes the notch, it is caught by m, and the hammer is sus- 
tained at the given height; p, Another spring, which regulates the action 
of 0, and determines the height it shall rise, 


Collard’s Grand Action, 
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‘apon ¢; kk, Hopper and sustaining spring; /, Check; m m, 
} P, Hammer rail, 


Balance weights of lead ; #, Damper ; o, Hammer 


which the button acts; f, Hopper spring; g, Hammer; A, Check; 
Damper; &, Damper crank; 4, Damper pedal action; m m, Rail and 


Wornwm’s Patent Unique Action. 


Fig. 11, 


@, Key; b, Hopper; ¢, String; d, Hammer rail; ¢, Hammer; f, Damper 
and wire; g, Damper rail: A, Ruler; ii, Springs, 


Numerous inventions and improvements appéared from time to time, 
One of these was Mr. Wornum’s double or piccolo action, applicable to 
both upright and horizontal instruments ; and another was the cottage 
form, now so much in use. 


Wornum’s Double or Piccolo Action» 


a, Key; 4, Hopper and spring; ¢, Hammer; d, Hammer ruil; e¢, Tie and 
wire; f, Check; gg, Damper and wire; /, Setting off screw. 


There are many things relating to the piano-forte which we have not 
touched upon. ‘There are also some foreign actions to which we have 
not given much attention, especially those called down-striking actions. 
Other inventions, too,—such as Mr. Litherland’s patent helical springs 
to preserve the tuning, Mr. Riley’s transposing instrument, Mr. Mott’s 
sostinente, Mr. Kirkman’s octave string, and Mr. John Trotter's alter- 
nated key-board,—have all given place to other things, and are no 
— known to the it generation of musical le. Mr. Lither- 

's was a well-tempered helical spring, which was to be attached 
to the loop of the string; thus, as the string contracted the spring gave 
way, or as it expanded the spring vallepaal, by which the pitch of the 
string was retained and the tuning consequent ed. It was 
never adopted to any great extent, but had its admirers: a want of 
firmness in the tone was wg its greatest defect. Mr. Riley's plan 
for transposition was simply a double set of keys, one sliding under the 
other, by which music might be played from the same scale a note or 
notes higher or lower. It wae pesobethd by Messrs. Broadwood, and is 
now laid aside. It never was calculated to be of service to the practice of 
music; neither did it introduce any new or valuable idea to the 
mechanic. Mr, Mott's sostinente wis an application of a cylinder and 
silk loops to an upright piano-forte. The ta were attached to the 
bese and the cylinder, which was moved by the fout, as it were 

wed them, and the tones came forth somewhat like the tones of the 
seraphine. Under Mr. Mott's this instrument was capable of 
most pleasing effects ; but without such aid, we never esteemed the, 
invention, . Kirkman’s octave string was applied as the third string 
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ofa grand o; this string was an octave in pitch than the| PICTS, an ancient people of North Britain, whose origi 

eS pee Pes es ecneevliah ba ek pice od Lp are ly obscure, and have furnished matter for endless specula- 
in an organ, but not so marked in character. a conidey dbs tion and controversy. The name does not occur in the enumeration 
but is now no more thought of. In Mr. Trotter's of the British tribes given by Ptolemy in the beginning of the 2nd 
the peculiarity was that of alterna’ the thus the octave eee. oe we ee ts noticed by his successors Dion Cassius and 
came within seven white keys; the black keys, too, were H the latter of whom wrote about a.p, 250, any more than 


eys 
under the white, and finished in front of them below with broad 3 
by which arrangement a black key could be taken by either the 
thumb or the Jinger, at the option of the performer, This instrument 
was called by Mr, Trotter a transposing piano-forte; and he went 80 
far as to promise a new notation for it, which notation he seemed 
to think would do away with the present altogether. That he did 
not live to perform his promise we much regret ; for, certainly, double 
sharps and double flats, with all their accidentals, are an but 
agreeable to those who cannot devote their whole lives to the study of 


ion to the bracing of piano-fortes, there is a difficulty in 
ngs oe nt ot Se sree and grands. Some makers are 
for iron, and some for wood ; but wood, it seems, is inconvenient, and 
iron is therefore mostly adopted. That is important, and 
very important, is a clear, when we know that the strings of a 
grand piano-forte 5 equal to a weight of six tons, Iron as a sub- 
stance, heewig +3 ~ the greater 
80 ied as to strong) eno 
pg oer: there has never, we 
will yet hope that, sooner or later, it will be allowed to be a better 


The piano-forte manufacture is now conducted in this country on a 
very large scale, and comprises processes uf the highest order in the 
ing of wood. The recent cheapening of the instruments has 

in part from the lessening of profits, by the establishment of a 
number of small manufactories in competition with the few older firms. 
But it remains nevertheless true, that a large capital, aided by highly- 
paid workmen’s skill, are n for the production of the best 
instruments. Such firms as Broadwood’s, Co. ’s, &c., keep timber 
in store for many years, and bestow extraordinary care upon it, that it 
may be perfectly seasoned before being used. Specimens of wood of more 
than usual beauty are eagerly bought by such firms at enormous prices: 
an example of this has been noticed in the article Manocany. Some of 
the piano-fortes now made, having the most complex and elaborate 
actions, consist of very little less than four thousand are and 
distinct pieces, each of which, according to its material and character, 
has to be carefully fashioned before being adjusted to its place. The 
material thus used comprises ivory, ebony, cedar, sycamore, lime-tree, 
pine, and oak, according to the kind of service required ; besides the 

y, rosewood, or walnut-wood of the exterior ; and besides steel, 
iron, lead, cloth, felt, leather, and vellum. 

The great extension of piano-forte music in families, and the 
ayges haycoren in the Australian and American colonies, have led 
to anotable extension of the piano-forte manufacture within the last 


few years. 

PIASTRE. [Money.] 

noes Gand = in its a yy — — Italian, but 
with a grea of its meaning; for while t language it 
signifies merely an open place, it is employed by us to denote a covered 
ambi , whether formed by columns or arches, in the lower 
of a building, such cloistered walks being very common in the piazze 
or public squares of Italian cities, as that of St. Mark’s at Venice, &. 
Yet, although we have borrowed the term, it has been rather asa 
distinct name applied in a few particular cases, than as a general 
denomination ; for Inigo Jones’s arcade, on the north and of th 
east side of Covent Garden, which is expressly called the “ Piazza,” is 
the only example, except on a very 
London. 


, but may not wood be 
? ‘hat wood is more sonorous 


‘ 


e, that we can refer to in 
PIBROCH, in Scottish music, the march or battle-tune of the 


ICAMAR. ho 
PICHURINS C ACID. [(Lavryt; Lavric Acrp.] 
PICOLINE (C,,H,N), is a volatile oily base, isomeric with aniline, 
and found in coal tar. It has very powerful basic properties, and is 
a oc hee same substance as the odorine Aeneibed te Unyerdorben. 
PI IC ACID. [Pxenyxic Grovr.] 
PICRANISIC ACID. [Puenyiic Grovr.] 
PICRIC ACID. [Puenyiic Grovr.] 
A colourless 


co) trogen. 
e The active principle of cocculus indicus. 
It crystallises in white quadrilateral prisms, is neither acid nor alka- 


ammonium. By the action of nitric acid it is converted into trini- 
tropicryl Cys | $No, | NO, which is a yellow erystalline powder. 


ieve, been a question; and we | 


| 


; but it is inly at 
Fee ene baea sasved bver ‘bp Pecans 
The earliest mention of them by iter 
occurs in an oration addressed by the rhetorician the 
emperor Constantius Chlorus, on his return from his vi over the 
of the 


fi 


as 


Britanni in the dad) ‘salt heme see the best reading of 
time ius ing to the 
the ) as “Solis... Pictis modo et Hibernis adsueti hostibus’ 


in the Roman writers, ee es ele ee 


portan’ 

to another 
occurs in his annals of the year 368, where he says that, in relating 
actions of the emperor Constans (A.D. 337-350), he had already de- 
scribed as well as he could the situation of Britain, and that 
it is necessary for him only to observe now, that at that time “ Pi 
in duas gentes divisi, Dicaledonas et Vecturiones, itidemque A‘ 

bellicosa hominum natio, et Scotti per diversa 
bantur.” It thus appears 


or Dicaledones, and the Vecturiones. These two names have however 
occasioned much perplexity. The Vecturiones, or Vecturones, indeed, 
are mentioned by Richard of Cirencester, whose work however is pos- 
sibly nothing more than a modern f ; but the name Dicaledones 
occurs nowhere but in this 
landers of Scotland, &c.,’ 1837) maintains that the Picts and Caled 

were the same, The Vecturiones are admitted to be Picts, and if for 
Dicaledones we should read, as has been pro Deucaledones, the 
meaning of which is “ genuine Caledonians,” as in Du Albinnach, a 
genuine Scotsman, the two tribes would appear to include the whole 

ulation, 

Pots ie frase dotlbate) tndeed Sn how ir wo ae bo understand the 
Roman writers as meaning at all the same people we now call the Picts 
by their term Picti. That term seems always to have been used by 


them in the sense simply of painted men, rather than as the name of ; 


any particular people. At least this notion, which we find Claudian 
inal ing in his “ nec falso nomine Pictos” (‘ De Text. Cons. Honorii’), 
and in other , Seems always to have been suggested to them 
the name, and to have therefore induced them to apply it loosely to 
the wild vier 25-5" 93 of wet north of yaa Robi were adect pega of 
inting their bodies, or er among whom sup 3 
tice to exist; and they were probably the Resecnsatan of a primitive 
race, or the oldest of which we have any trace, the Albiones of Festus 
Avienus, and the Albinnach of the W and native writers. More- 
over, a derivation has been more recently traced in the Welsh peith, to 
fight of scream, whence pic-t-a, a fighting man. 
That there was in early times a people settled in North Britain bear- 


ing a name of which the Latin Picti was intended as the re} tati 
may be pronounced to be a fact only to be disputed by that sort 
icism which is not less hostile to the inv ion and establish- 


ment of historic truth than the weakest credulity. tg! are men- 
tioned under the name of Picti not only by Eumenius, inus, 
Claudian, and other Roman writers, but by Gildas, Nennius, Bede, and 
Paul Warnfrid (Paulus Diaconus), all of whom lived while the Pictish 
kingdom still subsisted in the now called Scotland ; Bede even 
gives a history of the first settlement of the Picts in North Britain, 
which may be correct or not, or partly truth, partly fable, but which 
agrees in some remarkable points with the accounts both of the Irish 
and of the Norwegian or Icelandic annalists; the Saxon Chronicler and 
other contemporary writers of that nation speak of them under the 
names of Peohtas, Pyhtas, Pihtum, and Pehiti ; the Welsh historical 
ts call them Phichtjaid ; the Icelandic writers, Pets; the 
ancient Irish annalists, Oruithne for the northern Picts, while the 
southern were called Piccardach, names which are suiclenty ace 
tained to indicate the same people: and popular tradition in 
still remembers them under the name of Peche (pronounced with a 
a and prolonged guttural intonation), which is probably as near 


= 


vagantes, multa popula- 
that about the middle of the 4th century — 
the Picts were understood to be divided into two tribes, the Dicaledonm, 


passage of linus. Skene (‘The High- ; 
lonians 


PICTS. + 


PICTURESQUE. : tls 


amount to much; all that can be said is, that the various old legendary 
accounts all make them to have come to Britain from Scythia or from 
Scandinavia. But the most curious and valuable fact that we possess 
a eee as Cae nla lensing: eppeers 9 have nesriy 


where the Picts were lon established, the is still 
characterised by the rity of the substitution of the element f 
for w, or wh, or gw. us, for what the people of that district all sa 


to the Humber. There is every reason indeed to 
i ion of a considerable 


all agree substantially, with the exception of such 
establish the 


| 


y by 
(whence the Irish name for the northern Picts), about a.p. 28, 
a succession of thirty-six kings, ending with Talorc I., a.v, 414; 
second, styled Historical, extending from the accession of the successor 


Drust the Great, through forty princes more, to the sub- 
in aD. 843, in the reign of Brudi VIL 
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pegorgery So. fox Ninian about the year 412; but it may be doubted 
Z " were Picts —e eer the Forth and the 

rampians, as Bede affirms, or le Strath-Clyde, am 
whoi it is known that Ninian was estebliched ss bisho ot Whithons 
now Whitehorn, in Wigtonshire. The conversion of the Northern 
Picts is attributed to St. Columba, about the year 565. 


historians is, that the 
Pictish kingdom was conquered in the year 843 by the Dalriadic or 
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Scottish king Kenneth II., who thus, for the first time, united the 
whole of North Britain into one monarchy. The oldest authorities 
for this account are the Chronicon Regum Pictorum, written appar- 
ently about the beginning of the 11th century (it comes down to the 
ear 992), and first published by Father rae in 1729; and the 
Register of St. Andrew’s, written about 1130. On the other handit - 
is extraordinary that no allusipn should be made to any revolution as 
having taken place in Pictland about this time, either by Nennius, 
who wrote about 858, and who expressly states that the Picts then 
continued to hold a third part of Britain; by Asser, the biographer 
of king Alfred, who wrote before the end of the same century, and 
who speaks of the Danes ravaging the Picts in 875; by the Saxon 
Chronicler, by Ethelwerd, or by Ingulphus, who, in the 10th and 11th 
centuries, all continue to speak of the Picts as an existing people; 
by the Irish annalist, Tighernac, who wrote about 1088, and who con- 
tinues a regular chronicle of the Pictish kings, among whom he 
reckons Kenneth himself, down to the death of his son Constan- 
tine IL, in 875; by the Welsh annalists, who, in like manner, style 
Kenneth simply king of the Picts; or finally, by the singular genea- 
ical poem, commonly called the Gaelic or Albanic Duan, belonging 
to the reign of Malcolm III. (1056-1093), which passes over the reign 
of Kenneth II. without any remark; though it states that the 
Cruithne had gone from Ireland, and seventy kings had possessed the 
Cruithne plains. It thus appears that neither the Irish, the Welsh, 
nor the Saxon annalists who lived nearest to the time, ever heard of 
this subjugation of the Picts hy the Scots, which the later Scottish 
chroniclers would have us believe amounted to the entire destruction 
of the Pictish nation, and indeed to the utter extirpation of that 
people from the soil of Scotland. Nevertheless, the fact remains un- 
questionable and undisputed, that Kenneth IL, or Kenneth Macalpin, 
as he is commonly called, having been originally king of the Scots, or 
Dalriads, became king of the Picts about the date assigned to his 
conquest of that people; and the probability therefore seems to be 
that this Dalriatlic king had a claim by descent to the Pictish throne, 
and that the contest in which he proved victorious was in fact not a 
war between the Scots and Picts, but merely a dispute between him 
and a rival claimant for the crown of Pictland, which ‘terminated in 
its acquisition by Kenneth, and consequently in the union of the two 
kingdoms under one sceptre. The two people also were of allied races, 
and might have easily Kenneth, we may here notice, 
appears to have followed up this success by a course of policy having 
for its aim the ultimate incorporation with his own dominions of the 
adjoining (perhaps Pictish) kingdom of Strath-Clyde; and that object 
was in fact accomplished, and the whole of what is now called Scotland 
brought (n ly at least) under one rule, in the year 973, in the 
reign of his great-great-grandson Kenneth III, Even down to a con- 
i later date than this, however, a great part of the north-east of 
to have been actually held by Norwegian princes, who 
did not owledge the sovereignty of the descendants of Kenneth 
Macalpin; and even some of the great Highland chiefs of the wess 
long continued to maintain almost as substantial if not as openly 
avowed an i ence. ' 

Certaiff si architectural remains found in some of Scot- 
land are still popularly known there by the name of Picts’ houses : 
and the Picts, or Pechs, live in the traditions of the country as a 
people of almost superhuman strength and dexterity. This would 
seem to indicate the ion by that race of a more advanced civili- 
sation than belonged to the other races by whom they were surrounded. 
Many carvings on stone, of a very remarkable character, the prevailing 
poaee Aa being a t with a zigzag line passing through it, and 


two or sometimes circles united by double parallel lines, are 


he | scattered over the whole of the tract which once formed the 


dominion of the Picts; but these curious monuments have not yet 
received the investigation they deserve, and whether they are Pictish 
or Norwegian remains doubtful. Of these various works an interest- 
ing account is given in Daniel Wilson's ‘ Archeology and Prehistoric 
Annals of Scotland,’ 1851. 

PICTURE. ([Parntrvc.] 

PICTURESQUE (in Italian Pittoresco, painter-like or picture-like, 
and therefore expressed in i oe yond the word Maklerisch, which is of 
exactly the same oe is that quality which peculiarly recommends 
objects for pictorial representation. Consequently, in order to ascer- 
tain wherein this quality consists, it is ni to consider what it is 
that, independently of other things, contributes to the general effect of 
a picture, and recommends more particularly certain classes of objects 
as suitable for the pencil. A picture is a representation upon a plane 
surface of bodies in relief, delineated as they appear to the eye, by 
means of form and colour, and their accompanying light and shade, 
which degree of relief or illusion will generally be in proportion as the 
objects themselves are favourable to artistical execution on account of 
the apparent diversity and variety which they present to the eye, and 
with which they must accordingly be represented in painting, although 
in themselves, or taken separately, they may appear monotonous. 
Hence, provided any object presents that variety to the eye which the 
artist requires in order to display the artifice ot his pencil, it matters 
not how unpicturesque it may be when otherwise viewed, or though it 
should possess in itself none of those qualities which are commonly 
insisted upon as essential to the picturesque, “43 
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ee PIEPOWDER COURT. . PIERS. no 
~WThe ideas of neat and smooth,” saya Gilpin, who ie generally referred | ‘hie court in ite turn has been gradually encroached upon bythe 
to as an authority upon this subject, “ instead of being picturesque, | su courts, and is now fallen into total disuse. (See Blackst, . 
disqualify the object in which they reside from any pretensions to | ‘ »' vol, iii, and Mr. Morley’s account of Piepowder Court, 
picturesque beauty.” But how can we reconcile this theory with fact | vol. vii. of ‘Notea and Queries,’ new series, p. 498.) A book is 
when we observe that many things which are remarkable for the very | deposited in Guildhall library, in the city of London, the last entry in 


smoothness here objected to as a disqualification, are selected by the 


artist as being admirably suited for fis pencil? Still it may be | Barth 


granted that whilst the painter often has to suggest the idea of neatness 
or smoothness in the objects he depicts, he is careful to avoid that 
degree of neatness and smoothness which the artisan aims to produce. 
Smoothness is one quality of satin and velvet; and the idea of smooth- 
ness, it may be presumed, and generally of uniformity of colour also, 
throughout the material, is excited in the beholder; but then, in order 
to produce such appearance in painting, the artist must employ a great 
number of tints and colours, some of them quite different trom the 
local or positive colour of the object itself, in order faithfully to 
express all the various modifications which the actual colour of the 
object receives from light, when seen as it is intended to be repre- 
sented in the picture. 
. Another opivion, which appears equally incorrect, is that the 
picturesque is something distinct from and opposed to beauty, whereas 
this is very far from being the case; for although there is an extensive 
class of objects which are di ble in reality, and which yet become 
attractive in representation, where they are divested of all that renders 
them physically repulsive (such as , hovels that seem the abode 
‘of penury and filth, &c.), there are likewise numerous others which, 
while they are beautiful in themselves, are far from being deficient in 
picturesque quality. It is true there are also not a few that are 
eminently delightful or beautiful in nature, yet become insipid in 
representation; but that is because they are deficient in that variety 
of colour and form which painting demands. A level well-kept lawn 
presenting a uniform surface of rich verdure is beautiful, that is, 
excites lively pleasurable emotions, but it is so far from picturesque 
that it is generally made use of as an argument to prove that neatness 
and smoothness are incompatible with picturesqueness. Such an 
object undoubtedly, whentransferred to the canvas, and made to occupy 
a prominent place in the composition, does not produce a good effect, 
inasmuch as it then shows only as a monotonous surface of nearly 
unbroken green colour: but if we break its uniformity of surface by 
figures, by shadows, by gleams of light, by gradations of hue, and make 
it duly subordinate to the objects placed upon it, though it will still 
convey the idea of being a level piece of grass, it will be divested of 
its monotony, and may even become picturesque, if it should produce 
a contrast to other 
he same theory holds true with respect to form, it being by no 
means correct that objects are picturesque in proportion as they are 
Sregulas and devoid of symmetry; though, as before said, the painter, 
whilst maintaining the appearance, gets rid of the formal presentation 
of symmetry. Thus, of a piece of regular architecture: if it be shown 
merely in elevation, a structure which is symmetrical will produce a 
stiff and imartistic appearance; but on the contrary, by means of 
judicious foreshortening or perspective, of shadows thrown upon it so 
as to break up the too great equality of its masses, and by "means of 
figures and other accidents, it may be made to present an agreeable 
ies of irregularity to the eye, at the same time that it suggests to 
mind the idea of the most perfect symmetry. 
Although, therefore, the term picturesque is often applied, by way of 
distinction, to that class of objects which are well suited for painting, 
but possess qualities more or less disagreeable in themselves, and so far 


- implies something distinct from if not absolutely opposed to cere it 
in 


comprehends also another class, which, while they are beautiful i 
themselves, require to be accommodated to pictorial representation, 
inasmuch as, in order to produce their images upon canvas, there must 
be great contrasts and irregularities, both in respect of form and colour. 
The truth probably is, that while every object may be, under certain 
circumstances, admissible into a picture, and by means of proper 
artistic treatment be so far rendered agreeable to the eye as to be then 
properly termed picturesque—yet there are particular objects which by 
their forms or surfaces are suitable for representation as leading features 
in a picture, without that artistic modification which more formal 
selene segre, wales they Nag scaisesc ag — accessories: and 
ese are not impro istinguis! @ term picturesque. 
PIEPOWDER COURT, By the pain Shem oom oweat of a 
fair or grees at ge to holda ome for the vag of matters 
herein, which being institu inci for the convenience 
of the itinerant dealer, waa called in ee ‘pied pouldreux,’ 
the court of pipowders, “curia pedis pulverizati.” e court is held 
before the owner of the fair or market, or his steward, who, by 
17 Edward LY. ¢. 2, is prohibited from entertaining any action unless 
the plaintiff or his attorney swear that the cause of action arose within 
the precincts and during the time of the same fair or market. Before 
that statute these courta appear to have emulated those of Westminster 
Hall in seeking to extend their jurisdiction; and in the preceding 
reign, W. Larke, the servant of a burgess coming to the parliament, 
Was arrested in the fair of the abbot of Westminster. He was trans. 
ferred by his creditor, Margerie Janyns, to the Fleet, where he 
till, the interference of the House of Commons, he 

obtained his (4 Rot, Parl., 357.) 


which is, “ September 2, 1854—The lord mayor not having proclai 
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applied to the pillar-like masses of maso 
arches spring, rising from what is termed the impost cap) 
and which generally consists of a series of mouldings, although some- 
times it is merely a platband, and occasionally the impost is omitted 
al er, in rusticated basementa. 4 

ers are frequently decorated with either pilasters or 


columns, In many instances columns are substituted for piers, i a 


selves consist of a larger order in half columns, so that the whole com- 
position resembles a series of what are termed arched Venetian win- 
dows entirely filling up the spaces between the larger columns, 
Besides these and other modes of decoration, niches are occasionally 
introduced as ornaments to piers. ib : 

In Pointed Gothic architecture the insulated piers supporting what 
are distinguished by the name of pier-arches are not in 
plan, but splayed off or turned diagonally. Early English, or First 

inted ret mast as at Salisbury, uently consist of an insulated cylin- 
drical column, surrounded by slender detached shafts, all uniting under 
the same capital; but sometimes the central column is octagonal or 
square. In Middle Pointed or Decorated churches the pier is —a 
formed of four semi-cylindrical shafts united together ; sometimes 
eight shafts joined together, four large and four small, either plain or 
filleted up the face; in some cases it resembles a cluster of slender 
shafts united on a lozenge plan: but many varieties occur, 
almost invariably the smaller shafts are attached instead of being 
detached as in the preceding style. The Third Pointed or P 
dicular piers are commonly in section a — or parallelogram with 
the pont splayed or cut in a deep hollow; or else they are often 
moulded shafts, which latter are sometimes a continuation of the 
mouldings forming the arch, carried down without any interruption 
by capitals or horizontal mouldings to the shafts, yet sometimes ter- 
minating below in moulded bases ; at others dying into or uniting with 
the plain surface forming the footing or general base of the pier, 
{Gorure AncurrecTuRE.} 

The term pier is also applied to the solid masses suppor the 
arches of a bridge ; with the exception of the extreme ones, which are 
distinguished by the name of abutments. [Apurments.] The piers 
of bridges have no impost mouldings, and they are carried Bese 
through the structure, their depth being equal to the breadth of the 
bridge itself from the parapet on one side to that on the other. 

Pier is likewise the name given to a mole or jetty carried out into 
the sea. See the article Piers. 

PIERRIER was the term originally applied to an engine for casting 
stones; then to a small kind of cannon used with stone shot. It is now 
generally applied to a Aieeeien of mortar for throwing stones, and 

joaded with ston: 


also to a fo [Fouaass es made for the protection 
of breaches, &c., to be when the assaulting column approaches. 
PIERS, of Harbours and of Landing-Places. In the artificial har- 


bours fi upon the shores of bays or roadsteads, it is often necessary 
pangs oat by ‘ensive i pe of ay fn: or’ aarp mp Ae pt 
either © purpose of securing the tranquillity ur, Or 0 
providing the means for landing goods and passengers from ships which 
require a considerable depth of water, These works are known by the 
names of piers or of jetties, and their construction involves some of the 
most interesting questions of the science of marine hydraulic engineer. 
ing, on account of the mechanical difficulties of their execution, and of 
the influence which every change in the outline of a sea-shore must 
exercise upon the relative conditions of the tides, currents, and alluvial 
deposits which take place on that shore. It would seem, from these 
remarks, that the most important points to be discussed in designing 
any work of these descriptions are—l, the directions to be given to 
them in plan; 2, the technical methods of their execution ; and 8, the 
precautions to be taken to prevent, or the methods to be adopted for 
removing, any accumulation of alluvial matters caused by the erection 
0 piers. 

1. Before entering upon the consideration of the details of or 
jetties, it may be observed that their execution is only desirable when 
the port they are intended to serve is situated in a bay which ig natu- 
rally sheltered from the extreme violence of the sea. There are, no 
doubt, many harbours formed upon exposed coasts where the piers are 
made to inclose, at once from the sea, an outer harbour, leading to still 
water inner basins; as, for instance, at Ramsgate, Dieppe, &, But 
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however the piers of such harbours hiay be placed, there must always 

be so great a of a ship missing the entrance in a storm, and the 

agitation of the waves in the outer harbour, at such periods, must pro- 

duce such an amount of injury to the lock-gates of the inner harbour, 

that it be laid down as a general rule that no safe harbour, no real 
, can ever be formed on an open shore. 

ion selected for the erection of the 


their being placed so as to form an angle of from 12° to 20° to the 
direction of the prevailing winds, although local circumstances may, 
and often do, require that the latter law should be modified. If the 
sea should be exposed to the action of the wind to such an extent as to 
be very rough in stormy weather, the piers must not be built in 
straight, or even in long, circular, or elliptical lines; because in that 
case ion of the open sea would be transmitted to the inner 
harbour. But when the outlines of the piers, in plan, are made poly- 
a of the sea may be reflected from side to side, and 

reach the inner harbour in a more dangerous manner 
than even in the case of the t walls, because the waves will be 
more irregular, and will interfere greatly with the steering of the ship. 


Bt te oe ca nieees Aacteed 38 thy bopstraston Sf ths raking 


of of which ports wooden break- 

are inserted in the line of the ee (the latter being polygonal 
is the one most fitted for urs in exposed situations ; 

whereas, in sheltered positions, either straight or curved piers tay be 


One of the most important functions piers are designed to per- 
form being to facilitate the movements of the ihipbing resorting to « 
tng thetn to ai 


of the shore ; secondly, by the set of the currents; and 
Means used in the particular port for hau out the vi Sreace 
Pr 7 ect 


“heillen 1 than oF wet ty iyees, tha niet 
tgoing vessels are hau men, or w ro © pier 
etch Sor thes peratiotie” inst’ be toake acihaleetty I to 
vessel to make her first tack without any danger of her 
off against the opposite pier, Asa rule, it is preferable 
the pier under the prevailing wind longer than the other one; 


to the channel between the two piers of 
double works are required, should be at least 
Se a are ee ee ee es 
between 100 an eet, according to ti 
allots the lester. At the heads of the pi 
the widths of the channels should be increased, because the shi 
entering require more room for their evolutions when under 
influence of the wa; car ee Sas hs 0 sea than they do 
when lowed the narrow channel for some time, The 
general use of steam-tugs, by enabling several vessels to leave at the 


the channels, 
In river-piers, and in landing-stages, the considerations which 
Affect the plan ¢ iven to the structures are, the depth of the water, 


be 
and the possibilit of the transmission of the agitation from the open 
sea, or of the agi eee © the action of the wind upon 
a large surface of water. latter phenomenon, as is well known, 
quite as much as on the extent of the water- 


pg dag the wind blows; and it is for this reason that, in 
such as the Southampton Water, the piers ate made 


Fe 


peculiar range of the tides at any particular place 
loading and unloading of chive: bak study of 5 ea ating the 
iM a various q 
stages on the Thames ‘will teach’ the siudent far more on thia subject 


ee parevag Mgt wget i 
idently be regulated nature of materials fur- 
nished by the locality ; and those structures may either be formed of 


wood, concrete, loose rubble stone, or solid bedded in mortar ; 
may be either closed on the water. or open, so as to 

allow any littoral current to sweep through 
wood is used, the foundations intended to fédsivé the upper 


as to allow the said upper structure to be repaired with ease, and with- 
out affecting the foundations ; for it is sionntial to bear in mind, that 
the shock, or the abrasion, produced either by vessels, by waves, or 
currents, and that the ravages of the Teredo navalis, or of the Limnoria 
terebrans, aré most injurious to the parts of a wooden pier placed 
between high and low water-mark. All those parts must, therefore, 
be accessible, and renewable, either separately or entirely, as 
ps | be required. It is customary to execute woaden piers with piles 

whaling-pieces, fixed below the level of the ground of the fore- 
shore, and upon these a series of trapezoidal frames, carefully braced 
and bolted together, are placed. The lower part of these frames is 
covered with loose rubble, concrete, or fascines, in order to protéct the 
foundations. 


whales, stringers, and by bP ease of the platform, and upoh the 
-way of the pier is laid; this planking 
is formed of rather narrow timber, about 4 or 5 inches thick, laid with 
intervals of about 1} or linch. The planks are spiked down upon the 
joists, but upon their ends they are clipped by a bridging joist, bolted 
the longitudinal sill fastened to the es; sometimes this 
bridging joist also bears a handrail of open timberwork. Tenon joints 
should be avoided in the carpenter's work of the frames, and under no 
presi ag whatever should the planking of the roadway be laid 
water- 


t. 
Should the wooden piers be filled in with rough stonework, the * 


latter material will be retained by means of close boarding laid hori- 
zontally against the upright posts of the framing; and when that 
planking is carefully laid, the interior may be filled in with shingle, 
sand, or clay, or with concrete made with a hydraulic lime basis. It 
would appear that the best position for the planking, under these 
circumstances, is upon the outside of the Voce ; for although 
unquestionably, the planks would resist the tendency to displacement, 
from the weight of the filling-in material, more efficaciously if they 
were nailed ets inside than if they were nailed upon the outside, 
yet in the case the framing would be far more efficaciously 
protected from the action of the waves, and it would be much easier to 
repair any accidental damage. The essential condition in all these 
cases is, in fact, that the substantial framing should be withdrawn as 
much as ible fromm the direct action of the sea; and that those 
parts, Ww are exposed to it, should be’ susceptible of being easily 
replaced. 

The advantages of wooden jetties consist in the economy of their 
construction ; but in practice it is found that the repairs of such work 
are so frequent, and so costly, that the use of wood should be only 
resorted to when it is utterly impossible to resort to the use of more 
durable, even though Sas Heed more expensive materials. Open wood 

iers have, however, another occasional advantage, namely, that they 
ao not seriously interfere with the advance of any littoral current, and 
therefore they are not so likely to produce any change in the outline of 
the shore, pening & deposit of alluvial matters, as a solid pier 
would do. the landing stage lately erected at Margate an attempt 
has been made to unite the advantages of open piers with greater 
durability, by the use of cast iron piles; but it would be desirable to 
watch the effect of sea water on the iron during some years, before 
passing any opinion on the merits of this system. It may be 
added the use of creasoted timber, for works exposed to 
the action of the sea, seems to have removed some of the most serious 
objections to the use of that material; for not only has this process 
increased the durability of the wood, but it would ap) to 
constitute also an efficient protection against the teredo. hether 
wood or iron piles be sed, it is neosary to guard. aguinst the 
pereussive action of the ground swell upon their heads; and it is for 
this purpose that we ts fl of concrete, rubble, or fascines, over the 
foundations is introduced. 

Stone piers are either executed of loose rubble thrown down and 
allowed to assume its natural slope by the action of the waves; or of 
ashlar masonry external walls bonded together so as to form a series of 
cases filled in with concrete, or with rubble masonry, or with a hearting 
of earthwork protected by dressed masonry walls; the determining 
motives for the selection of either of these modes of execution being, 
of course, merely economical ones. The most difficult part of suc! 
structures consists in their foundations when executed at some 
distance from the shore, and in deep water, where caissons, or coffer 
dais cannot be used; especially if any strong littoral currents should 
exist in the particular locality, ‘The very successful manner in which 
the new graying dock of Toulon was entirely constructed of concrete, 
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aioe a head of water of not less than 87 feet, proves that it would 
possible to make 4 much greater use of that material than is 
cone in England ; but of whatsoever material the piers may be form 


the necessity for peptecting the foundations from the undermining» 
0 


actions of the currents, or of the ground swell, must remain the same, 
The other practical remarks to be made with to the execution 
of masonry piers are, that they must settle equably throughout their 
whole mass; that no openings should be left by means of which water 
could get into the “interior, either directly, or by syphonment; that 
the masonry should be protected against the abrasion of the allu- 
vions carried forward by the currents, and that the ships lying 
alongside the piers should not bear directly against the face of the 
masonry, for which purpose fender piles are used ; finally, all abrupt 
projections must be avoided whether in the plan or the elevation of 
the piers, and the surface of the roadway must be carefully laid, so as 
to w off all the water which may break over the piers, It is usual 
to make the width of the roadways, in the body of the work, from 10 
to 28 feet, and to increase that width, at the heads, to from 30 to 50 
feet; the body of the pier ae ee about 10 feet above the level of 
high spring tides, and the h about 12 feet above the same level. 
Generally speaking, a lighthouse is erected near the extremity of a 
pier; fog bells and signal guns are fixed ; and the necessary bollards, 
or mooring reeving pullies, capstans, and landing staircases are 
to be provided. It is curious that the softer calcareous stones are 
nearly as much affected by the boring mollusea as wood is affected by 
the limnoria and teredo; and that the solenide, pholidw, and litho- 
domi, exercise fearful ravages upon that class of stones in some 

Where those animals abound, or where the littoral currents 
carry forward much alluvial matters, it becomes necessary to employ 


the more resisting siliceous rocks, or the granites. 


3. The questions connected with the interferences likely to be 
produced by the erection of a pier upon the outline of a coast are 
often of extreme importance, not only to the harbour it is desired to 
create, but also to the whole of the surrounding district; and the 
must, therefore, be very carefully and attentively studied before suc! 
works are commenced. Unless there should exist some local cause of 
disturbance, it will, in fact, be found that the alluvial matters detached 
from cliffs and sea-shores by the action of the sea, will be carried 
forward by the flood-tide until they meet with some impediment able 
to check their advance; they then begin to accumulate behind this 
shelter until the angle is filled in, when the onward progress of the 
alluvions is resumed. If the littoral current should sweep across the 
mouth of the pass between the piers, it may carry the sand and tenes 
saat latter; but under almost all circumstances a large portion of the 

er matters in suspension will be carried into and serve to silt u 
the harbour. The same thing will ‘occur with a few trifling modifi. 
cations when single solid piers are carried out from a shore, whether 
their plan be straight or curved, or whether they be constructed in 
the sea or in rivers; the alluvial matters will accumulate on the 
upside to the current, and it often happens (as it did lately at Dover) 
that, until the advance of the shingle again brings some light moveable 
materials to protect the foreshore, the newly-created counter-current 
= wear away the original outline of the coast on the downside of 

e pier. 

e Roman engineers ap at an early period in the history of 
engineering, to have sebgeael! the importance of these laws, and th 
constructed their ports habitually upon a series of open arcades, wi 
the avowed intention of interfering as little as possible with the 
advance of the littoral currents. In modern times the use of wooden 
or of iron open jetties has been recommended for the same p ; 
but all these methods of palliating the evils of the interference with 
the of the alluvions are open to the serious objection that 
pss; | leave the interior of the harbour without protection from the 

ulations of the open sea; and it therefore follows that if the com- 
merce of the harbour should be important, the piers should be rendered 
sufficiently solid to intercept the normal deposition of the alluvions, 
even on the condition of constructing defence works for the shores on 
the down side. Any materials which, under these circumstances, may 
be carried round the heads of the piers must be removed, either by 
means of dredgers or by periodical sluicing. (Stvice.] The practice 
of the most scientific enzinecrs of the present day, it may be added, 
tends towards the use of dredgers in preference to sluicing; both on 
the score of economy and of efficiency, When the alluvial matters are 
removed by sluicing they are in fact only carried to the distance 
which the transporting power of the water can command; and then 
they almost always are thrown down in the form of a bar, across the 
mouth of the harbour. It would really appear that, under these cir- 
cumstances, it is wiser to provide for the extraction of the alluvions 
by niachinery, proportionate to the quantity brought in within certain 
definite periods ; especially as it would then be easy to construct the 
= in plan, solely with reference to the physical conditions of the 
ty as affecting the navigation, instead of (as in the case of 
resorting to sluicing) building the piers for the purpose of guiding 


Pe cupoating waters, 

Lam ie is the engineer who has studied the question of the 
advance of alluvial matters on a sea-shore with the most skill, attention, 
and success; and it is to his works, or to those of Zendrini, or of Sir 
H. Delabeche, that the student of this subject must be referred. The 


| Medinag principles of thie branch of the science of hydrealio 
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as they are likely to affect the construction of piers or : 
ever, here be stated briefly as follows—allowance of course 


the base of steep cliffs the alluvions follow the outlines of the 
coast, and they have, under ordi circumstances, but little tendency 


to carry 

of those forces assumes an angle of 45° to the coast; and when the 
blows perpendicularly to the shore, the waves may exercise a 

abrading the latter, but the movement of the alluvions 


, therefore, be exposed to become 


i silted up; and result will take place with 
rep Bey ee down matters in 6 ion from _ 
the uplands should discharge themselves into the bay. One important 
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added, is another reason for constru j 
because they offer less resistance to the natural laws of such localities, i 
b 


sil shat 
to the end desired; and economical conditions of outlay may 
often render it expedient to depart from the strict application of even 
strictly demonstrated laws ; but the attempt to run counter to those laws 
will always be productive of disastrous results; and in no case is this 
more true than with regard to the effect of piers upon the outline of a 
coast. The histories of Ramsgate, Dover, Calais, or Dunkirk harbours, 
or of the ports, so called, of refuge on our eastern coast may be 
referred to as illustrations of this remark. 


prod any interf 
piers with such wide intervals between the points of support give no 


eeling and of practical piety and charity. Without se i em- 
selves from the church, they instituted meetings “Collegia - 
Pietatis,” from which the denomination of Pietists was derived. 
Philip Jacob Spener, a divine of the Lutheran Church, who was 
er at Frankfort and afterwards at Dresden and Berlin, was the 
chief promoter of these meetings, which began about 1670. [Srznzr, 
in Broce. Drv.] 
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pica = tebe ada a A eer wets igh ttom of the . 
with the water which fills the large cylinder 


would indicate a compression of two-millionths, The apparatus being . 
piston is screwed back towards EP, as it 
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ich is closed at the open udu 
pile It has a on lead at the bottom to keep it immersed, 
and being full of air it readily indicates by 

t x HY its compression the amount of pressure 

applied to the water by the piston. By 
the law of Marriotte [Exasriciry], the 
diminution in Ingres of peers adie 
is proportional to the pressure, so that by 
observing the degree to which the air is 
compressed in the tube by the rise of 
water in it, the pressure exerted by the 
piston and that sustained by the water in 
the bottle is always known. In this way it 
was ascertained that water is compressed 
millionths of its bulk for every 
atmosphere of 15 lbs. on the square inch. 
Of course by filling the apparatus with 
some other liquid its compressibility could 
be ascertained, and taking mercury as 
unity in millionths of an inch, alcohol was 
found to be 20, sulphide of carbon 30, 
water 461, sulphuric ether 60. 

The results obtained by Messrs. Colladon 
and Sturm differ considerably from those 
of Oersted. Those physicists state that a 
correction should be made for the com- 

a of the substance of Pag tube and 
ttle, in consequence of the pressure 
sustained them within and without. 
M. Poisson has given a simple rule for this 
correction, the necessity for which is denied 

Oersted, who states that the recession 
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bulbs. Thus it has been ascertained by Professor Forbes, that the 
cubic com ility of caoutchouc is about the same as that of 
water, for when a piezometer with a caoutchouc bulb filled with 
water is compressed, the index remains nearly stationary in the 


PILASTER. [Corvmy.] 

PILE. [Gatvanism.] 

PILE. piece of timber, or of iron (either cast or wrought), 
driven into the ground for the purpose of acting in the manner of a 


i 
| 


When cast-iron pi is used, the gauge 
with grooves on the side, into which plates with stiffen- 
; whereas in the case of wood piling, the close 
iption of works, with grooves and 
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soit 
and they appear to be very durable; and it may be observed that the 
have been used to a great extent on account 
from the attacks of the teredo. It is, 
: those destructive creatures will attack 
green heart with as much readiness as they will attack any 
attacks the 


at the bottom, and graduated into 


position by being driven between whaling’| Perronet 


the solid masonry or concrete foundations below the ground line, 
so as to ensure that the piles shall always be covered. 

Wooden piles are generally pointed and shod with iron at the lower 
end, and they are temporarily hooped at the top, in order to prevent 
their heads from being split or beaten up during the operation of 
driving. Occasionally piles are driven with their broad ends down- 
wards, when foundations are required to be executed in soft mud of 
indefinite thickness, as in the case of the port of L’Orient. It is con- 
sidered that in such cases, the piles only act to resist compression by 
the friction developed upon their surfaces, and that their resistance is 
only equivalent to about 45 Ibs. per foot superficial of those surfaces; 
but in addition to this small amount of resistance, piles, such as are 
thus described, are exposed to the great inconvenience of being Kkely 
to be deflected from the perpendicular by any subsequent compression 
of the subsoil. If, however, such a mode of driving piles be resorted 
to, and indeed in almost all cases of piled foundations, it is advisable to 
commence with the outer rows, ink to drive inwards, or towards the 
centre of the mass, in order to compress the enclosed ground as much 
as possible under the seat of the intended foundations. Of late years, 
the introduction of the Mitchell’s screw piles has greatly facilitated the 
execution of works of this description, in homogeneous and soft 
foundations; but they do not act in any way to compress the ground, 
and are of more use for the purpose of fixing piles intended to resist 
lateral strains, than for driving piles intended to resist vertical weights. 

In calculating the weight a pile should support, it is not customary 
to take into account the assistance it receives laterally from the ground 
into which it is driven; and the number of piles, and the load to be 
brought upon them are ascertained upon the supposition that they 
must be able to support that load if they were really isolated; or in 
other words, the longer the pile the less must be the weight it is made 
to bear. Rondelet, in his ‘Art de Batir,’ gives a series of tables of the 
respective weights which may safely be brought upon piles of variable 
ratios between the diameters and height; and it may suffice here to say, 
that when that ratio does not exceed 16 times the diameter, Rondelet 
considered that the load brought upon the pile permanently, might 
safely be carried to between 430 and 500 lbs. per inch superficial of the 
sectional area, Morin, after verifying Mr. Eaton Hodgkinson’s tables 
of the resistance of columns to compression, increased the value of the 
resistance of piles; and the proportionate (permanent safety) loads to 
be brought upon them are considered at the present day to be nearly 
as follows :— 
Ratio diameter . .| 12] 14] 16] 18 
F earmueead } | 629 | 596 559 525 


When piles are being driven, they should be made to advance so far 
into the earth that the effort exercised upon their heads, or the driving 
weight, should virtually exceed the statical effect of the intended 
permanent load; and when this is attained, the pile is said to have 
attained its refusal. There are no recorded experiments upon which to 
found a theory for ascertaining the conditions regulating the descent of 
piles; and therefore, the rules for fixing their refusal must be con- 
sidered as being simply empirical. It is, however, customary to consider 
that a pile has attained a satisfactory refusal, if it be intended to 
support 25 tons, and will not descend more than jths of an inch, 
under a series of 30 blows from the monkey of a ringing engine, 
weighing 12 cwt., and falling a distance of 4 feet ; or under a series of 
10 blows from a monkey of the same weight falling a distance of 
12 feet; if the weight be reduced to 124 tons per pile, the refusal is 
diminished to of an inch; and if to 5tons, to 2inches, At the 
bridge of Neuilly, where the piles support a weight of 52 tons each, 
a refusal of 1-5th of an inch for a series of 25 blows 
with a 12cwt. monkey falling 4 feet 8 inches, It is important to 
observe, in all these cases, that the piles may often ap “ to refuse,” 
after having been struck by frequent blows sobcuatings one auother 
rapidly, per! on account of the superinduction of a state of vibra- 
tion in either the piles themselves, or in the ground ; and that if the 
driving be recommenced, after an interval long enough to allow the 
vibration to cease, the pile will in to descend again. In practice, 
therefore, no pile should be considered to have attained its-refusal, 
until the trial been repeated at the interval of at least one day 
after the first observation upon its conditions of descent. 

In regularly piled foundations, it is now the custom to surround the 
heads of the piles with concrete, to a depth of three feet below the 
timber platform, and to extend the concrete at least three feet beyond 
the outer line of the piles. The platform is usually made of two 
courses of planks, the lower one tenonting upon the pile-heads, and the 
upper one halving upon the lower. The whole of this timber is again 
buried in concrete to a depth of two feet above its uppermost surface. 
It is sought, in cases where these precautions are taken, to render the 
whole of the foundation homogeneous, and to guard against any lateral 
displacement by the piles turning over on their lower external edges, 
an accident which often occurs when a lofty quay wall is built upon a 
bios ery subsoil; and although the precautions may be costly, the 
result of the works executed in many of our own, and in many foreign, 
sea-ports, es that they cannot safely be dispensed with. ae 

PILE-ENGINE. The mac used for the of driving 
piles is rather varied ; but it is only within a very few years that it 
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496 | 464 | 426 | 312 | 271 | 218 
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has assumed anything like a scientific character, or has admitted the 
application of any mechanical power other than mere brute strength. 
The pile-engines which are still used in countries behind the spirit 
of the age in the development of the mechanical arts, such as Holland, 
Germany, Spain, or Italy, are the old-fashioned ri engine, in 
which a monkey, ora large hammer, is raised by means of a pulley 
and a rope, the latter being connected with a great number of cords, 
which are pulled iu unison by an equal number of men. The weight 
of the monkey of these nes is usually about 10 or 12 ewt., and 
the fall is only from 4 feet to 4 feet 8 inches; and in practice it is 
found that the dynamical force, thus brought to bear upon the piles, 
is not sufficient to drive them through grounds of any notable degree 
of resistance ; the ringing engines, moreover, require so much space, 
and so great a number of men, as to render their use extremely incon- 
venient when numerous piles have to be driven in a small area. 
In England and in France the pile-engines generally used consist of 
a vertical frame of about 24 feet, or at times 30 feet, in height, bearing 
at the top a pulley, over which passes a chain starting from a crab 
fixed on the ground, and able to reach a monkey , when the 
machinery is in repose, on the pile head, When the pile is being 
driven the monkey is raised until some fixed pins open the clutch 
which supports the monkey, and the latter then falls on the pile head ; 
the usual weight of the monkey is from 12 to 16 ewt., and the fall 
varies from 12 to 18 feet, to the resistance the pile meets 
with in its descent; occasionally the, fall may be extended to 26 feet, 
and the crabs are often worked by steam, when the number of piles to 
be driven within a given area is considerable. The principal objection 
to the use of these engines consists in the danger which must exist of 
their splitting the piles, either by turning the shoe, or by the develop- 
ment of cross fissures, from the enormous force of the blow produced 
by a great weight falling from a great height; but at the same time 
the rate of advance they produce is very rapid, and they are econo- 
Tree ecto ¢ for sink pneu pressure hs 
@ various systems for sinking piles b matic ve 
not hitherto succeeded well, are} applied’ to es of the dimensions 
ordinarily used, although their results have satisfactory when 
large cylinders have been used. At the present day these systems 
have been almost entirely abandoned; and when it is necessary to 
sink even large hollow cylinders, to a very great depth through ‘Tight 
soil, the use of caissons working with compressed air, in the same 
manner as was done at the Rochester or the Saltash bridges, has been 
substituted for the costly and ially inefficient methods of pile 
driving by pneumatic pressure, In fact, the latter system consists in 
creating a vacuum beneath a surface e to the air, and the 
weight of the atmosphere in excess of the weight of the enclosed air is 
supposed to cause the pile to descend; but it frequently happens, that 
in a ra gery Fog is withdrawn, so does the moveable 
eath it follow into open space; and by thus compressin, 
the air in the interior it annihilates the ibtrenhe bebeesn the iu: 
pressures. Whereas, when the com air is used,a fresh quantity 
is pumped into the interior of the cylinders until it attains a pressure 


sinking 
origi ly have been applied to the latter. 
| he Mitchell's screw-piles are so called, because they are made with 
the worm of a screw at their extremity, and they are driven by turning 
\them in the ground in precisely the same manner as an ordi screw 
lis driven into wood. It must, however, be evident, that piles so 
driven do not compress the ground in any appreciable manner; and 
that they do not furnish any direct evidence of the amount of 
resistance they offer to vertical compression. The Mitchell’s piles are 
See era hig teeny ay hea re pidge fice who age 
w of a floating buoy, or of a ing lump, or moo! block ; 
because the whole prism of earth raion te a must ry The: out 
before + hope move, and the same condition renders them equally 
{fitted for the piles of piers driven into tolerably firm and even soils, 
eae 6 to cross seas, but are not exposed to heavy 
‘weights. The easy descent of the Mitchell's piles, and the 
absence of vibration whilst they are , may, in many practical 
—- F — a recommendation for them. 
most striking illustration Mate Poo seme machinery to 
pile driving, is perhaps the application of the Nasmyth’s steam hammer 
pig ee Lome In this case the steam is admitted into the bottom 
of a cyl bearing  piston-rod connected directly with the monkey, 
80 a8 to raise it vertically until the piston reaches the head of the 
stroke ; the steam then escapes, and the piston falls, The it of 
the monkey in these engines need only be limited by the capacity of 
the cylinder, or by the elasticity of the steam; and it is in 
made to range between 32 and 45 cwt.; but the height of the fall is 
limited by the length of the stroke, and it e 2 feet 6 inches. 
In the ordinary pile engines, the number of blows does not exceed 35 
or 40 per hour; but with the Nasmyth’s hammer it is easy to increase 
that number to between 50 or 60 per minute, It follows from the 
dynamical conditions of this engine, that in clays, sands, or 
vial deposite, where the resistance to the descent of the piles is not 
very great, and is tolerably uniform, that the Nasmyth's pile-engine 


to such a purpose ; but when the resistance becomes considers 
piles are very much exposed to be beaten up, to be set on fire, 
or to be broken by the frequent blows; or if those results should not 
oveur, they may be set into suck a state of vibration as to oppose a 
serious resistance to their descent. The writer of this article has 
seen 5880 blows struck in 19 hour upon a 14 square pile, by 
a of 42 owt, falling 2 feet 6 inches, without causing it to 
advance more than 3 inches ; pir - of verde eens | 
beaten up into a sponge: an o e-engine a monkey 
16 cwt. falling 18 feet, would, in pray A seg have Bf cea a greater 
dynamical effect under far more advantageous conditions. The use of 
the Nasmyth’s steam pile-driver should therefore be limited to the 
‘class of soils above-named; but in driving through hard gravel, or 
tufaceous limestone, the monkeys with large falls and slower action 
should be used: in fact, the mechanical effect produced by a weight 
falling on the head of a pile is such that the descent of the is 
proportional to the fall of the monkey; and it is admi that 
economically there is an advantage in the adoption of heavy monkeys 
falling through heights ranging between 12 and 20 feet, It has been 
shown, by direct experiment, that the descent of a pile is proportional 
to the mass of the monkey, added to that of the pile, multiplied 
the square of the common velocity of those two es after the sh 
For if the mass of the monkey be represented by m, and that of the 
pile by m’, the common velocity of the monkey and of the pile by u, 
and the velocity of the monkey before the shock by V, the descent may 
be derived from the following formula :— 


ee 
(m+m'? (m+m’) 
but as in this case V?=2gh, in which g= the accelerating force of 
gravity (82) feet in London), and 4 = the fall of the monkey, 


drives piles with a rapidity far greater than any other machine hitherto 


(m+ m’) w= (m+m’) 


F 


descent of the pile is proportional to 22-7 — jot. 


The nature of the soil to be traversed, and the number of piles to be 
driven in a given time, must be the de’ ing motives for the selec: 
tion of the pile-driving machinery to be ado’ 
the ringing engine will suffice; the Nasmyth’s 
— to soft, equable, soils; but the ordi 
ere best fitted for hard irregular soils. 


Vurtns, Diskasks OF THE.] 
PILGRI i 


Saviour’s life and death, and which are included in the A cain name 
of the “ Holy Land,” at an early seen probably about the 
time of Constantine. We are told by Eusebius and others that 
Helena, Constantine's mother, ed on a to 

and built the church of the 


custom of 
and 


catchy erased tit ag And een ee ee 
countries like Syri mbborioas abi gore . Rey emen 
opinions con pilgrimages are in accordance wi ose expressed 
by other fathers of the church. St. Augustine, St. Chrysostom, and 
Oya the bende site, baworse, Aba peeetlar et SHOEI : 
e course e, however, the tS) 

and extended to other places besides Palestine. 
shrines of St. Peter and St, Paul at Rome, to that 
Compostella in Spain, of St. Gregory of Tours in France, to the 


other 
The ’s garb was a or brown gown, a broad-brimmed hat 
adorned with a palm leaf if going to the Holy Land, or a 


if going to other ra enn lege, hemlet aot 
at the other; his pouch was a 
In the west, the celebration of the Jubilee perpetuated the custom 
of pilgri to Rome. The institution of the Roman Jubilee is due 
to Boniface VIII. At the beginning of the year 1300, a 
ence cyt eet > ee gl 
‘eter would obtain a plen 
centenary pat nary 6 the same priviiegt Pope henttass ened 
the ancient for the grounds of this , and he interrogated 
a man 107 years old, who told him that in the year 1200 eae gs 


man, had gone to Rome to get the indulgence, and 
advised him, if he should live to the next centenary, to follow his 
ee wed Some other old men in France and ay! confirmed this 
tradi After consulting the College of issued a 
bull, stating that “as according to the faithful of the elders 
great indulgences are granted to those who visit church of the 
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panty “ 

Rome that occasion, speaks with wonder of the concourse of 
wiles The coord dimiaished during the beat of the summer, bub 
apc = towards the fall of the year 1350, at which time the 


nobility, and ially the great ladies, from distant parts came. It 
scenes ibeniall Chome came by the road of the March of Ancona, 
where Bernardino da Polenta, lord of Ravenna, one of those robber 
barons of the middle ages, and his men, lay in wait for them, and 
ravished some of them, and obliged the rest to pay ransom. The 
chronicler who relates this adds, that “had they remained at home, 
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and Canterbury,’ republished in 1849, edited by J. G. 
Nichols. Watson wrote ‘ i Pilgrims to the Holy 
Land.’ preys wn aati ‘Travels of Two English Pilgrims to 


(each eghenstegt eg baemerhengpiy Sn ame sa 
dancing Siochite sae = tea 

attended i issolu’ men, who 

of io arr the Siehlen. aes discountenanced by the 


be crushed to death. The whole scene, of which Buchanan, 
and other writers give a full account, is a frightful com- 

, and lust. 

to have their, pilgr to the temples of 
accounts,are given by Thunberg and other 
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Hence arise two distinct methods of piling shot, the tri- 


a triangular pile the base is an equilateral triangle, with one shot 
at the vertex, two adjoining, three in the next row, and soon. The 


n(n+1). The number of in’ ices in which 
+248+...+n—-1, or §(n—1).n, Ifsuch a 
Elpus hah; tad conan om tan vertex, the pile will be 
n layers A counting from the the ral 

contain 1, 3, 6, 10,.cr-4 (2+ 1), of which thewus Maat | 


n(n +1) (n+2) 
6 
is the number in a complete triangular pile, 


Let there be a rectangular base, say of 16 by 11. The number of 
orice is 15 by 10, and when the second layer is put on, the number 
of interstices is 14 by 9, and so on; whence the eleventh layer isa 

row of 6, If a@ and a+b be the numbers in the longer and 
bj sides of the rectangular base, the number in the complete 
pile is 


@(@+1) (24+1+4+85) 
6 


If the base be a square, 4=0, and the number in the pile is 


a(a+1) (2a+1) 
6 


PILLAR. [Cotumny.] 

PILLORY. The er ven a mode of punishment for crimes by a 
public exposure of the er, used for many centuries in most of 
the countries of Europe under various names. France it was called 
pillorie, and, in more recent times, carcan ; and in Germany pranger, 
In England it existed before the Norman conquest, and was in frequent 


, peated pene hth note copeh mete hm it was finally abolished 


in the year 1837, by the statute 1 Vict., c. 23. In the laws of Canute 
(Wilkins’s ‘ Anglo-Saxon Laws,’ p. 11) it was called healfange, or, more 
co! perhaps, halsfang, that is, catch-neck, a name derived, without 
doubt, the form of the instrument used, and the mode in which 
the inion: t, was gw Hence also the Latin name of the 

ory, coliistrigium (quasi collum stringens), is said to be tak 
Toowzive ¢ Sidarseeter! 02: voc. ‘ Pillory.’) The tumbrel, FESR pric 
an obscure punishment, which is said to be the same as the ducking 
or cucking stool, and was used for women, who were exempted, on 
account of their sex, from the pillory, is often spoken of in the ancient 
English laws in conjunction with the pillory. In early periods of 
English history, the t of having a pillory and tumbrel, and some- 
times also furce, or gallows, within their jurisdiction, was claimed and 
insisted on as a beneficial franchise by lords of leets: in process of 
time this privilege was converted into a burden for the public use; 
and such persons were held to be bound to maintain a pillory and * 
tumbrel as appurtenant to their criminal jurisdiction, on pain of for- 
feiture of their franchises. (Hawkins'’s ‘ Pleas of the Crown,’ book ii. 
cap. 11, sec. 5.) In like manner the ‘ Droits de Carcan et de Pillori# 
are mentioned in ancient French customaries as belongin formerly to 
Bei; bgp ee aa (Vouglans, ‘ Loix Criminelles A France.’) 

form of the pillory as used in England in the time of H 

VIL., may be seen in a collection of prints published by the Society ot 
Antiquaries. In modern times it was nothing more than a wooden 
frame or screen, raised several feet from the ground, and behind which 
the culprit stood, sup upon a platform, his head and arms 
thrust throngh holes in the screen, so as to be exposed in front of it; 
and in this position he remained for » definite time, sometimes fixed 
by law, but usually assigned at the discretion of the judge who passed 
the sentence. 

The pillory was intended “ magis ad ludibrium et infamiam quam ad 

;” but serious injury, and, in some cases, loss of Hie, has 
occurred where the have been much excited the 
offender. i m's ‘Antient Statutes’) On the r hand, 
where the unpopularity of the prosecution or other causes have occa- 
sioned a feeling in the public mind favourable to the offender, the 
execution has sometimes a — of triumph. 

In England the pillory was abolished by the statute above referred 
to; in France, the carcan was discontinued upon the revision of the 
Code Pénal in 1882; and in the numerous codes and schemes of codes 
which have appeared in the different states of Germany during recent 
years, punishments by public exposure of the person or otherwise 
tending Cageug A to degrade the character have been omitted. 
(‘ Entwiirfe fiir Wiirtemberg, Sachsen, Hannover, Baden,’ &c.) 

PILOT. In many maritime countries the name of pilot is applied 
to a constant officer in a ship, who has the charge of the helm and the 
general direction of the ship's course; and also tu a person who under- 
takes the special charge of navigating ships in particular rivers, roads, 
or channels, or in entering and leaving ports, and who is entrusted 
with such charge independently of the captains or masters, in con- 
sequence of bis raered acquaintance with the navigation within the 
limits to which his duty is restricted. In France on vessels usually 
carry several officers of the former kind, who are called pilotes hautu- 
riers ; the latter description of pilot is called pilote cétier, or lamaneur, 
The ancient laws of France contained provisions for the education and 
regulation of both these kinds of eo (Merlin, ‘ Ré ire de Juris- 

rudence,’ Lt eur et Pilote;’ Valin, ‘Commentaire sur 
TOrdonnance de la Maine du Moi d'Aott,’ 1681, tom. i, p. 488); but 
they are not mentioned in the Code de Commerce. In England the 
term is applied exclusively to officers of the latter description, By 
the laws of many maritime countries, bony $a pilot to navigate a vessel 
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PIMARIC ACID, [TurRpentine. 


] ‘ 
PIMELIC ACID (C,,H,,0,2HO). A white crystalline acid, 'ob- 


tained by the action of nitric acid upon oleic acid, bees’-wax, sperma- 
ceti, linseed oil, and other fatty bodies. It is a bibasic acid, and its 
neutral salts have the formula C,,H,,0,2,MO. 

PIMENTA, or PIMENTO, allspice, the produce of Zugenia Pimenta, 
a tree native of the West Indies, but cultivated almost exclusively in 
Jamaica, thence called Jamaica pepper. The unripe two-seeded berries, 
which are about the size of a pea, are dried by frequent turning in the 
sun, by which their colour is changed from green to brown or grayish- 
brown. Externally they are of a dull appearance, somewhat rough, 
crowned with the remains of the calyx, and net agra furnished with 
a little stalk. The shell is very brittle, about the thickness of a card, 
and encloses two seeds, which are roundish, dark brown, and somewhat 
shining; and having a weak aromatic taste. The shell possesses an 
agreeable clove-like taste and smell. Two kinds are met with in com- 
merce, English and Spanish, of which the former is the better, 

Pimento berries are said to be adulterated with the berries or seeds 
of the Cocculus Indicus ; these are larger, about the size of bay berries, 
extremely bitter, and, in large quantity, poisonous. This adulteration 
is credible, for the latter come from the East Indies, are 
‘dearer, and could ay be reigy: oe 6 : off pune mixed with the 
powdered berries of pimento. ud may etected by making 
an infusion, which, if pure, is not disturbed by tincture of galls or 
acetate of lime, which cause a precipitate when cocculus berries are 


present. 

, The shell appears to be the most efficient part, and to contain more 
of the active pera, 9 

| Bonastre obtained from the shells 10 per cent. of a heavy volatile oil, 
8 per cent. of a green fat oil, an extractive containing tannin, resin, 
gum, and sugar ; also a principle similar to caryophyllin, 

, By distillation an oil is p which resembles oil of cloves, and 
which conducts itself in the same way towards alkalies. It is a mixture 
of a light and heavy oil. 

} As an aromatic stimulant, pimento stands intermediate between 
pepper and cloves, for the last of which, on account of its greater 
cheapness, it may often be substituted. 

It is useful in dyspepsia dependent upon atony of the stomach, and 
in diarrhoea dependent upon a similar cause, 

PIN MANUFACTURE. It is not known at what time pins made 
of metal of the present form were first manufactured in this country, 
but it must have been some time previous to 1543. In this year a 
statute was passed (35° Henry VIIL., c. 6), intituled “An Acte for the 
True Making of Pynnes,” in which, after stating that much deceit had 
been practised in the making of pins, it was enacted that in future 
none should be sold but such as were well pointed and had the heads 
firmly soldered on to the stems, and further that the price charged 
shou not be mare thea ais ahilikencisad Sih paaseis seaeasnd. No 
mention is made of them in any previous statute, with the exception 
of an act of Richard IIL, which prohibited their importation from 
abroad ; but the pins there alluded to were much larger than those now 
in wy -_ as Sige of box-wood, bone, or silver, 

ins of English manufacture bein f in great repute abroad, the 
foreign trade is very considerable. e number actually made in 
this country daily was estimated thirty years at fifteen millions ; 
but it must now be far ter, although there exist no means of 
determining it. By hand labour ten persons can produce a pound, or 
about ped pins of rae olor in ee than eight hours : ec 
person ng up the work as soon as the operation preceding that 
which he or she ts to perform is completed, and each ica Gangsoyed 
about a tenth part of the eight hours. These calculations, relating to 
Principles enced “ en from Babbage’s ‘ Essay on the General 
w the application of i , in the portion 

of the ‘ Encyclopedia Metropolitana,’ comprising Manufactures and 


under noti 
The first thing to be done, in the pin-manufacture, is to reduce a 
quantity of brass wire to ~ gee size. ae eS ee 
speaking a preliminary operation, lone e pin- 
Siike tee ta weociead ot henge Maman ry 
performed in the usual manner of wire-drawing. i 
made up into coils of six inches diameter; and any 
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into the 
at a short distance apart, al lines. The end of the 
wire is placed between these two rows of pins and is thus held in a 
zig-zag position: it is then drawn between the pins to the other end 
of the table, and a length of about twenty feet is cut off. This process 
is repeated until all the wire is straightened and cut into similar pieces, 
A number of these are then taken together, and by means of a 
powerful pair of shears, worked by the foot, are cut up into 
shorter pieces, each a little vente: Begg Be latter pieces 
are then pointed at each end. The pointer sits in front of a small 
machine, which has two steel wheels or mills turning rapidly. These 
wheels are usually about six inches in diameter, and their rims or 
cutting surfaces are about three inches broad, The rims are cut some- 
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the pins are then complete. The next step is to form the 
is effected by a piece of wire called the mould, the same size 
used for the stems, being attached to a small axis 

end of the wire nearest the axis is a hole, in 
of a smaller wire, which is to form the heading. 
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coil taken off the mould. When a quantity of 
ea pe workman takes a dozen or more of them 
left hand, while with a pair of shears in his right he e 
ieces of two turns or spirals each. To prevent them 
m. the shears when separated, the fore-finger of the left 
applied to the tip of the coil, and the end thus cut off is caught i 
bowl placed beneath it. In some factories this is performed by a 
and gage, instead of the shears, a mode which has the advan’ of 
quiring less dexterity. The heads, when cut off, are annealed i 
made hot and then wn into water. When annealed, they are 
to be fixed on the stems. In order to do this, the operator is 
with a small steel die, containing a hollow the exact shape of th 
head, Above this die, and attached to a lever, is the corresponding 
for.the other half of the head, which, when at rest, remains suspended 
about two inches above the lower one, The workman takes one of the 
stems between his fingers, and dipping the pointed end into a bowl 
containing a number of the heads, catches one upon it 
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treadle, brings down the upper one four or five times upon the head, 


which fastens it upon the stem, and also gives it the required apes 


There is a small channel leading from the outside to the centre 
dies, to allow room for the stem. The pins are now 
shape, and it only remains to tin or whiten them. They 
a pickle, either a solution of sulphuric acid or tartar, to remove any 
Aish 8 eteiee:sandaleo AO gratane's ight roughness upon their 
surfaces, which facilitates the adhesion of the tin. After being boiled 
for half an hour, they are washed, and then placed in a copper vessel 
with a quantity of grain tin and a solution of tartar; in it two 
hours and a they are taken out, and after being se 


a Ne ar ee tl 


parated 
the undissolved tin by sifting, are again washed, They are then dried | 


by being well shaken in a bag with a quantity of bran, which is after- 
wards ing them up and down in open wooden 


'y 
trays, when the bran flies off and leaves the pins perfectly dry and 


pins are long, so that their points project beyond the 
The paper is folded into the required shape, 
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and slides it to_ 
the other end; he then places it in the lower die, and, moving a 
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529 
against the points of the pins, which are then relieved from the holder ; 


od Se ee PTC Ue 

Of these operations, wing the wire, cutting it into lengths, 
ing the heads from the coils, and tinning, are performed by men; 
the rest by the women and children. 

The above description relates to the manufacture of pins by hand. 


against them. It is stated that to form the head in this manner by 
pressure, the wire requires to be very soft, and consequently the pins 
will bend ; but this evil has gradually been somewhat lessened. 
In Wright’s pin-making machine, motion is given either by manual 
power or by machinery to a strong axis working in collars. This main 
axis carries several cams or excentric wheels which put forward at each 
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means of a strong spiral spring attached to each; at the 

these slides the different a, are performed. A 

ire of the requisite size is p! 

is drawn through a set of zig-zag pins as before described 

ing the wire, and beti 
is 


This is all that is to be done before setting 
i The first slide then moving forward shuts 


jpon the wire and 
and cuts off sufficient for one pin. This 
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pie tenes be regulated by the adjustment of a small screw attached 
to first slide. The piece thus cut off is carried by an ingenious 
little adaptation called a carrier to the next operating slide. These 


orking to the main axis; this 
iven to it in the direction of its length, and moves once for every pin- 
Cake tite ack off by the gauge before mentioned. The carriers 
themselves are made somewhat in the manner of a pair of pliers, the 
under chap being kept up to the other by a spring. The juncture of 
these chaps is exactly opposite to the pin, which is forced between the 
operation. The piece of wire is deposited 

ee ee oe on rn trond te Kall araed, 
by a moveable lever clutches the pin; the instant this is done, 
mandril is tilted so as to bring the point 
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e wire upon the mill, and at the same 
= n is set in motion. ire i 
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of the pin is firmly held while a 
of the wire, and forcing it into a 
partially forms the head. The last carrier then takes 
it in another die, the head is completed by another 
draws the finished com from the die, 
. The pins are then tinned in the 
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These operations are carried on by the 
ly, and each occupies the same time; five pins 
Wa cestaee' lige a operation in the different stages ; the snacking 


or sixty pins per minute, and only requires the 


up for the purpose at Lambeth, stocked with sixty of the pin-making 


by whom 


price, took them down to Stroud in Glouces- 
tershire, made several improvements, the assistance of 
capitalists, and established a solid-headed pin manufactory. This led 
to the establishment of others; and Stroud is now one of the head- 


quarters of the trade. 

America was supplied with pins from England until 1812; when the 
war between the two countries checked the import, and set the inven- 
tors to work. Manufactories were established at New York and else- 
where; but when the war ended, the United States were suddenly 
glutted with English pins at a price so low as to ruin these enterprises. 
Gradually, companies were formed (as is usual in the United States) to 
conduct the manufacture by new machines; and at the present time, 


some of these companies conduct the operations on a very large scale, | limi 


making eight or ten tons of pins per week each. The Americans have 
been successful in inventing ines whereby the papering of pins 
ean be conducted with great expedition. 
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PIN-MONEY. Gifts by a husband ta his wife for the purchase of 
apparel, ornaments for her person, or for her private expenditure, are 
called pin-money ; and such gifts may either be made during marriage, 
or, what is the more usual case, a sum of money for that purpose may 
be secured by settlement, or by articles executed before marriage. It 
is only money secured before marriage that is properly called pin- 
money ; for a gift of money to the wife after marriage is liable to the 
husband’s debts ; but a provision for pin-money is not so liable, and 
the wife is entitled in all cases to such money, and to her savings out 
of it, and things bought with it. 

Several of the questions upon pin-money have arisen after the 
husband's death when arrears have been claimed by the wife; and it 
is the general rule that she can only claim arrears of one year's pin- 
money if she has been supported by the husband with necessaries 
during the time that such arrears have accumulated, it being pre- 
sumed that she has waved her claim to pin-money; but she may by 
evidence rebut such presumption. 

Tf the husband leave a legacy to the wife equal to the arrears of pin- 
money or more, such legacy, according to the general rule as to the 
satisfaction of debts by the giving of legacies, will be considered as a 
payment of the arrears due at the time when the will was made. If a 
wife elope and live apart from her husband, either in a state of adultery 
or not, she does not thereby forfeit her right to her pin-money, and 
she may recover it. 

PINE-APPLE, the fruit of the Ananassa sativa, Lindl., a tropical 
plant, indigenous to South America and some of the West India 
Islands. It has become so perfectly naturalised in many parts of the 
hot regions of Asia and Africa, that it has been thought to be likewise 
a native of those countries. It was, however, first introduced into 
Europe from South America, and, as it is recorded by M. Le Cour of 
Leyden, about the middle of the 17th century: from Holland it was 
brought to this country in 1690, by the Earl of Portland, according to 
the Sloanean MSS. in the British Museum. There is a painting, 
formerly in the collection of Horace Walpole, in which Charles II. is 
represented as being presented with the jirst pine-apple by Rose, his 
gardener ; but there are some doubts whether that fruit was grown in 
England or obtained from Holland. It may, however, be fairly con- 
cluded that pine-apples were exceedingly rare in this country, even at 
the tables of the mobili , in the inning of the last century ; for in 
1716, Lady Mary Wortley Montagu remarks that pine-apples were on 
the electoral table at Hanover when she was there in that year, on 
her journey to Constantinople; and she states that she had never 
| nme, seen that species of fruit. (‘Letters of Lady M. W. 

ontagu.’) Since that period the cultivation of the pine-apple has 
been prosecuted with perseverance in Britain, but frequently the 
results have been very disproportionate to the expense incurred. At the 
present day the pine-apple in England is so abundantly produced, that 
although expensive, it is-very common. Its delicious flavour, and 
the noble ap ce which a well-grown fruit exhibits, render the 
cultivation af it a special object of horticultural enterprise and skill. 

As notwithstanding the many treatises that have been written on 
the subject, failures in the production of fie fruit continue to occur, 
it seems desirable to point out in what the mi ent of a gardener 
is most likely to consist, and how he may apply the directions to be | 
found in books of gardening with least chance of failure. 

It has been already stated that this plant is an inhabitant of the 
tropics, and, it may be added, near the level of the sea. The latter cir- 
cumstance it is necessary to remark, because if it were a mountain 
plant, even though tropical, it might be natural for it to endure a 
comparatively low degree of temperature. But according to Beyrich 
{ Gardeners’ Magazine,’ iii. 442), “the pine-apple in its wild state is 
‘ound near the sea-shore, the sand accumulated there in downs serving 
for its growth, as well as for that of most of the species of the same 
family. The place where the best pine-apples are cultivated is of a 
similar nature, In the sandy plains of Praya Velha and Praya Grande, 
formed by the receding of the sea, and in which no other plant will 
thrive, are the spots where the pine-apple grows best.” The tem- 

ure at the level of the sea at or near the equator varies but 
ittle throughout the year; for instance, the mean temperature of 
the warmest month at Cumana, 10° 27’ N. lat., is, according to Hum- 
boldt, 84°38°, and that of the coldest 79°16°. At Havanna, on the 
skirt of the tropics, the mean of the warmest month is 83°84° ; that of 
the coldest 69°98°. At Vera Cruz the mean temperatures of the 
warmest and coldest months are respectively 81°86° and 71°06°. 

In conformity with the above, and also from the results of experience, 
it may be stated that the artificial tem of the atmosphere in 
which the pine-apple is intended to be grown should have a mean of 
about 80°; or a minimum not lower thau 70 at any time of the year, 
and a maximum not higher than 90°. When, from the shortness of 
our days in winter, there is a deficiency of light, and when forcing 
the plant in its absence would produce only imperfectly formed 
tissue, 70° will be proper. In summer 80° to 85°, or in the case 
of fruiting plants, from that to 90° will not be too much. The 
maximum by sun-heat may extend higher, but 100° should be its 


t. 
With regard to bottom-heat, it should be in imitation of the heat 
of the tropical soil; and this varies even less than the temperature 


of a tropical atmosphere. The mean temperature of the — is gone- 


Patt PINE APPLE, 


ly eupposed tu be somewhat higher than the mean of the atmosphere, 

ie Ht the greater capacity of the soil for retaining caloric. The 

, however, cannot 
temperature at the equator be from 80° to 84°, as has been ascer- 
tained from numerous arene the tem; aes ~s the a may 
be presumed, will not average lower; nor wi many degrees 
higher where moisture sufficient for exists, as is generally 
the case in ishinds; although on continents it becomes 80 great as to 
reduce the soil to a desert. The tem of the earth a foot 
below the surface, in New Granada, is 85° duriig summer, according 
to a corres t of Mr. Hay (‘ Gard. Mag.’); and this degree of heat 
will be found a very good medium for the roots of the pine-apple. 
Bottom-heat then should never be allowed to fall below 75°, nor rise 


her than 90°. 

Onsen cn bo veins frees seeds, but in England this is rarely 
done except for the purpose of procuring varieties. They are pre. 
pagated usually from suckers, Formerly the crowns were used, but 

the suckers are found to be more early productive. The soil in which 

they are planted requires to be rich. Pe ay See OA pr ts ae 
by tio means of a binding nature, with which is mixed a quantity of 
cow-dung, will answer very well. The pots require to be well-drained, 
and over the drainage some pieces of turf may be placed. Manure- 
water, made by steeping sheep's-dung of cow-dung, is occasionally 
applied, care tans ee that it be properly diluted. If the plants are | 
found not to be thriving, they may be shifted, without hesitation, at | 
any period of their growth. | 
t is important that a perfect drainage be at all times main- | 
tained. When pots are plunged in tan, the worms ate apt to close the 
holes in the bottom of the pes by their excretions; or a stoppage 
may occur in consequence of the pressure of the pot upon the tan 
when it wastes and becomes capable of being rendered compact. From 
. Whatever cause the defect proeveds, a good preventive thay be easily 
effected by simply plunging an empty pot, with its mouth wars 
and on this placing the bottom of that containing the , Clositg 
the tan round the sides of the latter in the ustial way. If at any time 
the tan should become too hot, it may be partially removed from the 
sides of the pot. ' 
Moisture is essential for the growth of the pine-apple. The eon- 
dition of the soil in the Will of course indicate whether water 
penne be ab or withheld. ned in yeni wane Perry 
pt m inging, particularly Ww up at night, 

No water should Par: eheon be used of a temperature many 

degrees lower than that of the soil in the pots where the plants are 

going; it should not, in short, be applied lower than 75”, and 80° 
prove a good medium. When the t is ripenitig off, moisture 
of course should be Withheld ; and in damp cloudy weather in winter, 
when it is an object to restrain rather than promote growth, they 
should be kept rather dry thai otherwise. Moisture not prove 
injurious when it is accompanied by a sufficiently high temperature 
a due share of light. The mode of heating by means of hot- 
water pipés is undoubtedly the best for pine-stoves; and steam from 
the boiler should be at commatid, so that it may be introduced to the 
interior of the house as occasion requires. 

a peel 1A under various modes of treatment, 
Instead of big Speen ted tan Bog By thee nj planted in a bed 
of buil. This has been to answer very well where good drainage 
was secured, and where a proper degree of bottori-heat could be 

They have also been grown in pots on shelves or on 
éand; this mode, however, has not proved fully successful, for the 


? 


foots are sar napa to vicissitudes consequent not only u the 
variations in the te ture of the atmos ore oF Wis boven Ue 6iee 
its hygrometrical conditions. 

A principal cause of failure in the cultivation of the pineapple 
appears to have arisen from the idea that the plants will bear a much 
lower of temperature than that above pointed ont as being 


being sent up 
The tion of water about the 
roots from defect of drainage, too much heat and moisture, or too 
much heat and dryness, or checking the plants by cold in otder to 
bring them to a condition, instead of them 
naturally to that state, are other sources of failute on the part of 
oultivators. With regard to the last, the method that ought to 
be taken to bring on the time of fruiting ate the sap, and to 
popes oe amount of secretions ee gradually withholding moisture 
increasing the temperature, at the same time admitting a little 
more air than usual; and after this, by the suddén application of a 

brisk tem with more moisture. : 
To richly manured soil the large size of the piné-apples produced in 
may be attributed; and to the means that cultivation under 

Glass affords of progressively inspixsa' 

of ripening, may be ascribed the su 
duced in countries where the plants are 

ANANASS#sdtiva, in pt Div. 
by od are now vated to 
Islands for the English market, 


is to 


the juices towards the period 
ority of the fruit to that pro- 
indigenous, as alluded to under 


a large extent in the Bahama 
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PINE APPLE, Beence of. (Butrnre Actin. 
and if the ospheric PINIPIONEN: (Peneasren) Tie bitter organic sub- 
it; mean atm (Cc %). ous rs) 
hres stance contained in the leaves of the Pinus sylvestris, It is soluble in 


water and in a mixture of alcohol and ether. 
PINITANNIC ACID, [(Tanwic Actps.] 
A saccharine 


It is eaten by the Indians. It does not ferment. 
PINK. flower so called (Dianthus plumarius) 
genus Dianthus, to which also belong the carnation (Di caryo~ 
), the sweet-william (Dianthus barbatus), and others, and the 
tivation of all of them = a Pages some of are 
are indigenous to Great tain, e@ greatest num’ aro 
natives of the southern parts of Europe; abounding in bee 
SS ee en eee ns ae eee c, 
pwdayoteyn og t , ; a 
places most frequently, although occasionally living in sandy ‘ 


It is therefore obvious that the een ot rer attention 
to this peculiarity, and guard by means in his 

access of wet, unless when the plants are in a state of free 
the winter, when they are at rest, they bear moisture 

It is therefore either upon rockwork or in pots housed 
ee ae The soil in which they are 
planted should consist of equal quantities of good fresh loam and 
vegetable mould, to which be added a little horse and 

the whole to be mixed , and allowed 

before being used. : 
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or piping. 
May or 


inning of June. Layering is 
as the 


shoot derives su from the 

od Setlele of tts own for somdinoat, » a 
gardeners a method technically 
which is simply ing a slit with a knife, from a li 
joint, up through its centre,and then 
shoot down as in the common way. Pipings area 
and will rout freely in a melon or cucumber frame, 
conveniently be applied to this purpose in the end of 
as artificial heat is not essential to success, those who 
convenienée may succeed very well with a small hand-glass. 

If the pipings are not in a shaded situation, it is necessary 
them when the sun's rays are powerful; because 
some titne insufficient to supply the stem with fluid 
act the effeéts of evaporation, It is the want of due attention to 
which causes the result of pi the Dianthus 
considered uncertain: if shade and moisture are 
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sufficiently long time, there is little risk of the pipings not forming - 
young plants. 
When the plants are rooted they should be 


beds, about 6 inches apart; the soil of the bed being a rich loam 
not less than a foot in depth, and well drained. begin to 
bloom remove all but two or three of the flower-buds, and 
tied loosely to sticks. 
A double chloride of tin and 


whieh 


a 
Besides which a regular complement of tools, such as 
felling axes, saws, crowbars, is divided amongst and 
men; slung on their shoulders, or s' to their backs. Pioneers 
are sy ape in the field in removing obstacles, and on the line of 
march poems > A cera defensible, doing repairs in camp, or directing 
ves parties, &. 

PIPE (measure), a name given to two hogsheads of the old wine 


“measure; two hogsheads of ale or beer were called a butt. 


ia of bration pics wauaieal sound, depending upon ts teagit 

state ion yi a m sound, depe u its } 

and (slightly) upon the state of the atmosphere. bur object in 

the present article is to give such an account of the theory of a 

musical pipe as may, with the articles Acoustics, Corp, Harmonics, 

Scare, Temperament, &c., complete the statement of the leading 
of sound and the doctrines of music, 

In this subject a distinct line should be drawn between those cir 
cutnstances which are of easy and difficult explanation: for example, 
to a who thoroughly understands the of waves 
in opposite directions [Acoustics ], it is not to 

out what the state of a pipe must be when in musical vibration ; 

it to nh how the action of a current of air, as in the common 

flute, or the joint action of the air and a reed, as in the clarionet or 

reed-stops of an organ, produces and maintains this state of vibration, 
is quite another thing. 
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We shall first consider the pipe in a state of continued sonorous 
vibration (no matter how produced), yielding the lowest note which it 
will give : Oe escow gute tpabebgees ends, and let it be sounding, 
say the ¢ of the treble clef, which note requires 258 double vibrations 

second. If we now remember that the air at the two extremities 
{in communication with the outer air, we see that no condensation or 
rarefaction can take place at those extremities, or only very small ones 
compared with those which take place in the interior of the tube. To 
get approximately at the conditions of vibration, let us suppose that 
no condensation or rarefaction takes place at the extremities. We 
then see [Acoustics] that the state of the pipe, its two extremities 
never being condensed or rarefied, is as it would be if two waves of 
sound were travelling in opposite directions, every particle of the 
interior being affected by the joint condensations and velocities of 
both. Moreover, the distance between two uneondensed particles is 
always the whole length of the wave of condensation or that of rare- 
faction, or a multiple of this length ; that is, the pipe must be either 
the half-length of a double wave or a multiple of this half-length. 
When the pipe sounds the lowest note, it must give the longest wave ; 
that is, the length of the pipe must be that of the simple wave of con- 
densation or rarefaction. Hence, - op ayer which * pipe - 
yield, which is called its fundamental note, is that belonging to a double 
wave of sound which is double of its length. Each double wave 
answers to a complete or double vibration of a string. 

To compare this result with practice, let us su sound to 
travel at the rate of 1125 feet per second (temperature 62° Fahr.), The 
note ¢ having 258 double vibrations per second, this 1125 feet must 
contain 258 double waves, or each double wave must be 4°36 feet. The 
single wave then is 2°18 feet, or 2 feet 2 inches and ‘16 of an inch, 
which is the theoretical length of the pipe. Now the organ-builders 
say 2 feet [Oncan, Construction oF], but this of course is a rough 

ion, since the French organ-builders also say 2 feet (according 

to Biot), and the French foot is longer than the English. Further on 
in the article referred to we see 2 feet 2 inches given as the length of 
this c in an open pipe (the dulciana), and 1 foot 1 inch in a stopped 
ipe (the stopped diapason), which, as we shall tly see, ought to 
+ half as long as an open pipe. Thé common flute, when everything 


latter, only with great attention to the voicing, or adjustment of the 
orifice through which the wind enters. If the bore of a flute be 
too narrow (which we imagine to be the case in modern instruments), 
the lower notes will be difficult to obtain. And the various harmonics 
are produced with very different degreas of facility; a circumstance of 
which the theory can give no account. Thus, players on the trumpet 
find it exceedingly ditticult to produce that tone which divides the 
instrument into seven parts, or the flat seventh in the third octave 
above the fundamental note; while in the flute there is no moderately 
skilful player who cannot produce it. It is to be observed however 
that all pipes of the trumpet class are of tapering diameter; and 
though they agree in all material points with the theory of cylindrical 
and prismatic pipes, it is not remarkable, in the present state of the 
mathematical analysis of this subject, that they should present cireum- 
stances difficult of explanation. 

It will be obvious, from the considerations in Acoustics, that when 
the extremities of the pipe contain between them n half-waves, there 
will be n +1 points (the orifices included) at which the velocities are 
always greater than elsewhere, and no condensations or rarefactions ; 
and ” points (in the middle of the subdivisions), at which the condensa- 
tions or rarefactions are always greater than elsewhere, and which are 
always at rest or nearly so, These immoveable points are ealled nodes 
of vibration; and there is one of them in the middle of the tube only 
when the number of half-waves in the pipe is odd. 

Let us consider the ease of a pipe with one end closed. It is obvious 
now that the open extremity is a point of no condensation, while the 
closed extremity must be a node, or point of no velocity. Henoe the 
tube must be the half of an odd number of simple waves in length, 
twice the tube must be an odd number of simple waves, and four 
times the tube an odd number of double waves in length. Hence 
the fundamental note belongs to a double wave of four times the 
length of the tube; so that the fundamental note of a pipe closed 
at one end is an octave lower than that of the same pipe open at 
both ends. It is the same thing to say that a pipe of half the length 
of an open pipe, closed at one end, gives the same note as the open 
pipe. This is the reason why the pipes of the stopped diapason 
stop of an organ are halves of the tooth of those of the open 


is stopped, gives this same c, and the length from the emb e (or 
mouth hole) to the end of the instrument is a little more than 2 feet, 
but certainly never 2 feet 2 inches. It must be remembered however 
that this instrument is made up of the flute (so called) and the player, 
whose lips; when come over the embouchure, confine the air, and 
are equivalent to a t lengthening of the pipe. It ia not the man- 
ner of blowing which does this, but the approach of the lips, as may 
be thus shown, Take a — foyer and aye holding - = ~ 
strike the uppermost hole wi finger; a faint sound wi 

sek Now approach the lips to the embouchure, but without blow- 
ing, and then strike the same hole with the finger; another faint 
sound will be heard, decidedly flatter than the former. It is well 
known to those who play on this instrument (to those who play in tune 
at least) that drawing the lips back, so as not so much to confine the 
air contiguous to the embouchure, sharpens the tone, and what some 

call humouring the instrument means continual alteration of 
the position of the lips, so as to shorten or lengthen the pipe by turns, 
according to the note to be sounded. It is also well known to players 
that this hum ean be carried to a much greater extent with the 
high notes than with the low notes; but so little were the tical 
musicians in 


—— to its axis are supposed to vibrate in the same manner. 
is cannot be the case in the common flute or in the organ-pipe, 
in which the cause of condensation is supplied at the side ; and in fact 
all iments in which the cause of undulation has been equally 
lied over all the parts of a section perpendicular to the axis, have 
in the result that the time of vioretion is wholly independent of 
diameter of the Bnav — in ey add cer = 
equally applied give the t that the greater the eter the lower 
bias lene Mocover when an orifice is made in the side of a pipe, 
as in the flute, it is not equivalent to the formation of a new pipe ter- 
minating at that orifice, though the results are somewhat resembling. 
Any note between the fundamental note and its octave may be 
obtained an orifice of one size or another made at or near the 
middle of a pipe. 
We have seen that we may suppose the extremities of the open pipe 
to contain between them 2, 3, &., half-waves, which, the whike 
pe being one half-wave in length, will give the Hanswonics of the 
— note. This subject is sufficiently treated in the article 
e 
Various instruments yield different harmonics more or less readily ; 
the more violent the agitation which pro- 
the number of half-wayes formed in the 
tube, and the higher the harmonic: also that a certain diameter, the 
the greater the length of the tube, is to the produc- 
tion of the fundamental note. Thus, if an organ-pipe be too small in 


4 


the bore, it will yield the octave of the fundamental note; or if the 


Again, since the double length of the pipe is an odd number of 
simple waves, the harmonics which the pipe can yield are not the com- 
plete set yielded by the open pipe of double the length, but every 
other one, beginning from the fundamental note. The number of 
vibrations per second being 1, those of the harmonics producible by 
the pipe closed at one end are 3, 5,7, &c. We will leave the pipe 
elosed at both ends (a matter of no practical concern, since its sound 
could not be heard) to the student; the result he should arrive at by 
the preceding considerations, is that it is in all respects analogous to 
the vibrating Conn fixed at both ends. But he must not infer, bya 
reversed analogy, that the vibrations of an elastic body fixed at one 
end (as the spring of a tuning-fork) answer to those of a pipe closed at 
one end, since their law is very different. ' 

It is usual first to give the theory of a closed pipe, and then to 
suppose the open pipe made of two'closed pipes, with their closed ends 
together, and their closing diaphragms removed. The opposition of 
the vibrating movements will then keep the particles in the middle at 
rest, This is a sufficient explanation of those modes of vibration of 
the open pipe in which there is a node in the middle. 

We now come to the explanation of the manner in which the 
sonorous vibration of a pipe is maintained. If we suppose a vibrating 
body placed at the orifice, it is found that if the vibrations of the 
body be equal or nearly equal to those of the fundamental note of the 
tube in the preceding theory, or one of its harmonics, the sound of the 
vibrating body is reinforced by the tube. A slight alteration of the 
tube, though it may sharpen or flatten the note, does not by any means 
preased such a difference as would be caused by the same alteration, 

f the sound were caused by the tube alone. We do not intend to 
into this subject; the reader may find it discussed, both mathematically 
and experimentally, in a paper by Mr. Hopkins, published in the 
fifth volume of the ‘ Transavtions of the Cambridge Philosophical 
Society.’ 

When the sound is caused a current of air, as in the common 
flute or simple organ pipe, a tolerably satisfactory explanation of the 
phenomena has been given in the case of the pipe closed at one end (to 
which writers have confined themselves); but none whatever in that 
of the pipe which is open at both ends, In the former case, as ina 
reed of the Pan's pipe, a current of air is directed laterally over the 
mouth of the pipe, with a slight obliquity of direction. A condensa- 
tion is therefore produced in the tube, which travels to the closed end, 
and is there reflected; so that the time the condensation has 
travelled over twice the length of the tube (down and back again), the 
whole condensation, such as it was when it began, is doubled. Hence 
the air in the tube has now become more powerful than the external 
stream, and the condensed ion be to be discharged, This 
continues until not only the whole of the condensation is discharged, 
but also until all the velocity of the issuing particles has been destroyed ; 
and this is not done until the effect of that velocity has produced a 
rarefaction in the tube. The effect of the condensation is destroyed in 
the same time as that in which it was prodaced; and hence the com- 
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aa of PIPE. 


undulation belonging to the whole length of the closed tube is 
Sines the length of thoutube.. dian as the preceding 
explanation is, we know of no way of applying even so much to the 


tube. 
*Pit is also to be noted that the whole of the preceding theory is but 
i The extremities of the open tube are not points of 
ute non-condensation and non-rarefaction, but ts at which the 
and rarefactions are least and small. ly the nodes 
are not ts in which the air is absolutely at rest, but points at which 
the is least. The extensions of this theory, however, important 


as are ina ical point of view, are not essential to that funda- 
mh ion of the musical Lrwrasegars hx Wedemser 
we have expressed our intention of confining ourselves in the present 
article, 


may be modified in an eq varied manner, A few of the more 
t uses, and of the more ee ee 
therefore all that it will be possible here to allude to, under the 


For the purpose of ing rain-water from buildings the ancients, 
and even ccotonaiiy the uetianis 
earthenware pipes of ordinary clay baked in kilns, but of late years 
lead, zinc, or iron pipes have been used in preference either to the 
or the stoneware pi Copper pipes are commonly used for 
pipes from ie pumps; but the distribution of water 
horizontally is almost always effected cast or wrought iron, lead, 
is distributed through cast iron mains, wrought iron 
, or through small pipes of tin, or of mixed metal with a 
The foul waters from modern houses are removed through 
stoneware drains, whilst land i waters are removed 
of red earthenware pipes. Until withi 
of our 


L 


Indian rubber, or gutta percha tubes. 

stoneware and cast iro: certainly are the most durable 
natures of the fluids 
wide a range as to render it necessary 
in the choice of the materials to be 


wrought iron or wood; and that both on the score of their rapid 
such positions, and of their compressibility, the pipes made 
vegetable substances, such as gutta percha or Indian rubber, 
are very objectionable for use in the ground, ([Sewerace; WaTER 


SUPPLY. 
Cast pipes are cast vertically in loam moulds; wrought iron 


pipes, and or composition are 
those of the lead pipes. The 
faucet joint, 


17 lake igot 

to fit quite ti Me lens or er ereena ae a 
or are made with 

washers, 


and melted lead ; 


made wi! 


screwed 


also, have resorted to the use of | j 


either lapwelded or brazed ; lead ipes are either soldered on | latter 


The strength of a pipe must be such as to ensure its resistance to 
the external and internal pressures it is likely to be ex; to; but, 
if it should work under , the internal force will be, generally 

, 80 much in excess of the external one, that it will suffice to 

the former condition to the exclusion of the latter. 
usual formula for calculating the thickness of pipes is as follows: 
soees i, the pressure per uare inch; r, the us in inches of the 
interior diameter ; ec, the cohesive strength of the metal per 


square inch; then 2 = rae Mr. Hawksley adopts a rather simpler 


formula, namely : « = 0°18./d; in which d = the diameter in inches. 
In practice, however, the theoretical thicknesses attained by either of 
these formule are exceeded, on account of the difficulty of securing 
sound pipes, when the thickness is very small, Stone and - 
ware pipes being usually made of large diameters, and being exposed to 
great external pressures and jars, seein to require greater thicknesses 
than are usually given to them; perhaps when their diameter exceeds 
9 inches they ought, in the present state of the arts, to be made 
such a thickness that the latter dimension should be equal to jth 
the diameter at least, . 
Rain-water, or other metal descent-pipes are made with projecting 
pon the socket ends, for the purpose of receivi pete! 


PIPE-OFFICE, or more properly the ce of the Clerk of the 
Pipe, an ancient office in the Exchequer, abolished with that of comp: 
troller of the pipe, by 3 & 4 William IV.,c. 99. The records of 
office were then transferred to the custody of the king's remem- 
brancer. See the Report of the Commissioners on Public Records, 
1837, p. 198. 

PIPER, MEDICAL PROPERTIES OF. Pepper. According to the 
analysis of Pelletier, black pepper contains an acrid soft resin, a vola- 
tile oil, piperine, extractive, gum, bassorine, malic, and tartaric acids, ~ 
a &c. White pepper is the same fruit deprived of its outside 
rin 

The odour of pepper is probably due to the volatile oil, which is not 
acrid; the p' it taste is most likely owing to the resin. Piperine is 
generally yellow, from the presence of some resin, to which it is most 
probably indebted for its virtues, as when purified by means of etherfrom 
all resin, it seems devoid of power, and the febrifuge virtues ascribed 
to it belong in reality to the acrid resin. Pe 
pare en en t than as a icine, and it 

essential to the process of digestion in hot countries. Of 50,000,000 
pounds of pepper collected, one-third only goes to the greater 
portion being consumed by the Chinese. Its moderate use with cold 
raw vegetables or other substances difficult of ion is to be ap- 

ved ; its employment in excess is hurtful to liver, and a very 

dose may prove fatal, not only by exciting inflammation of the 

stomach, but by an impression on the nervous system. Black pepper 
readily ns hogs. 

Wh isa popular remedy against intermittent fevers, and 
= 2 1 ed is ried benshelally fe like cases. 

iper betle and piper siriboa, besides the use of them in chewing, 
are also employed, in the form of the freshly expressed juice, as a 
febrifuge medicine, and as an antispasmodic, especially against obsti- 


nate coughs. ‘ 

Piper methysticum, by fermentation, yields a powerfully intoxicating 
drink. Matico is yielded by a S evlled tstchate longana, Gasuate 
considered a — of piper. TIO. ] 

PIPERIDINE. [Prrerre. 


PIPERINE (C,,H,,N,0,,?). An alkaloid contained in the different 
varieties of pepper. [Preer, in Nat. Hist. Div.] It was discovered 
by Oersted in 1819, and is best obtained by the following process. 

White pepper, Coarsely comminuted, is digested in alcohol, the 
recovered by distillation, and the residual extract treated with a 
small quantity of solution of potash to remove resinous matter; the 
resulting impure piperine is washed with water and obtained pure by 
one or two i from alcohol, Piperine occurs in colour- 
less prisms, it is insoluble in cold water, only slightly so in hot water, 
tolerably soluble in ether, and readily so in aleohol, the essential oils, 
and acetic acid, Heated to about 212° Fahr. it melts, and at a hi 
temperature decom: Concentrated sulphuric or hy joric 
acids dissolve it, and nitric acid oxidises it to a brown coloured sub- 
stance, that dissolves in caustic potash with production of a beautiful 
blood-red colour. ae 

Piperine is but a feeble base. It absorbs hydrochloric acid gas with 


avidity, a stable hydrochlorate being formed. The 


(C, N,0,,, HCl, PtCl,) forms rs) -coloured y 
Cet water or aloohah a oe ier 


potash. It is volatile, boiling at about 222°8° Fahr., colo 

eye has a powerful ammoniacal odour, and is very soluble in water. 
ts constitution has notre been, satisfactorily ascertained ; it is usually 

looked upon as ammonia in which two equivalents of h are 

replaced by the diatomic radical piperyl (C, oH," or Pp"). Piperyl 


Pe Sm 


PIPERYL-BENZAMIDE. 


PISCIS AUSTRALIS, 533 


compo and contain two radicals (C, Hy, + Cio-z 
Fee ek be cei chaesl ot eat exuivalout of hydrogen 
so 

The hydrochlorate (C 
pies preg 
Piperyl-urea, or the cyanate of piperidine (C, Ha Ppt) N20 or N(H, 


),0, , is formed on boiling a solution of sulphate of piperidine 
Me Sey spate of potash; it may be obtained in long white 


needles. . 
Methyl-piperyl urea (N (H, C,H, Pp") 0, CyO) and ethyl-piperyl urea 
(N (EH, C,H, Pp’) 0, Cy0) are produced by acting upon piperidine with 
the cyanates of methyl and of ethyl respectively. — 
By the action of iodides of the alcohol radicals upon excess of 
pees the following bases are produced. They are oily liquids, 
ve fixed boiling points, and form well defined crystalline salts with 
acids :— 


MethyLpiperidine . 35 5 x{ fee 
CH, 


Ethylpiperidine 3 5 es wf Fe 
Amyl-piperidine, . 2 6 of Si 


ine compounds with most of the acids. 
N, HCl) occurs in long colourless needles 
e owalate (2 C,,H,,N, C,0, 2 HO) also forms 


Excess of the alcohol iodide gives rise to iodides of the followi 
ammoniums. By the usual oxide of silver method these iodides yield 
hydrated oxides :— 


Dimetbyl-piperylammonium . . «  « N(CyH;)sPp” 


Diethyl-piperyl-ammonium . . . « + N(C,H;)oPp” 
Piperyl-sulphocarbamic acid. Bisulphide of carbon combines ener- 
getically with piperidine (Cahours) :— 


C8, + 2C,oH,,N = Cy,H,.N,S, 


Gerhardt thinks the product may be piperyl-sulphocarbamate of 
piperdine, viz. :— v 
CogHysNs8, = wages ; } 


Piperytbencamidle or bensopiperide (N { Cy 0,) is formed on act- 
upon piperidine with chloride of benzoyl. It may be obtained in 


prisms, Z 
Piperyl-cuminamide (N ob, o,) formed from piperidine and 
Eo peg ee 


[Preeere.) 
PIPERYL-CUMINAMIDE. [Preerrve. 


PIPERYL-SULPHOCARBAMIC ACID, [Pirertve.] 


PIPERYL-UREA. [Preerryr.] 
PIQUETS, or PIC All armies and smaller bodies of men, in 
camp or bivouac, are i ise by small detachments 


of attack. ee ee ne ee 
able distance in front of the camp, while the inlying piquet generally 
remains in camp ready accoutred to turn out at a moment's notice to 
support the outlying piquets: communication between the two sets 


being maintai by sentries conveniently posted for hearing and 
observing any alarm in front, and if necessary by patrolling 
to the advanced The general duties of the outlying piquets 


posts. 
are to insure the safety and of the camp, to intelli- 


to cover a line, with su in rear, and if far from the main 
body with a reserve Each company on piquet is divided into 

reliefs, one relief extended on while the other two 
are in the sentries relieved every during the night. 
Asa i and as a means of obtaining 
infi uent is 


as a great 
the sentries should | 


enemy's movements ; 


whilst at night they should have the highest ground before them, in 
order to see an approaching party against the sky without being them- 
selves’seen. : The duties of officers in command of piquets is to give 
immediate information of any signs indicating the intention of the 
enemy to make an attack, such as a strengthening of the outposts, 
unusual movement of troops, noise of artillery on the march, &c. 
Should an attack be made, the object of the piquets is by all means in 
their power to gain sufficient time to enable the main body in their 
rear to get: under arms and prepare for action. Hence the posts should 
be strengthened by breastworks, abbatis, &c., which the piquet should 
defend as long as its flanks are not attacked. It is not the object of 
piquets that they should defend themselves to the last, or shutting 
themselves up in a house or enclosure be cut off, but rather that they 
should retire steadily on the main body, disputing every available 
obstacle; but, at the same time, in an extreme case an officer must 
remember that it is his duty to sacrifice himself rather than be driven 
in on the main body before it has had time to form. - 

PIRACY (immediately from the. Latin pirata, and remotely from 
the Greek weiparfjs) or cry ha depredation on the high seas, is an 
offence against the universal law of society; a being, as Black- 
stone expresses it, “hostis humani generis.” ‘* With professed pirates,” 
Lord Stowell observes (2 Dods., 244), “there is no state of peace. 
They are the enemies of every country, and at all times; and therefore 
are universally subject to the extreme rights of war.” 

Molloy, an ancient writer on maritime law, but whose doctrine it 
would be to adopt in these days, says, “If a piracy be 
attempted on the ocean and the pirates are overcome, the captors may 
immediately punish them with death, and not be obliged to bring 
them into any port, provided this occurs in places where no legal judg- 
ment can be Sbtainel. So likewise if a ship be assaulted by pirates, 
and in the attempt they are subdued and taken, and carried into the 
next port, if the re very rejects their trial, or the captors cannot 
wait till judgment be given without certain peril and loss, they 
may do justice on them themselves without further delay or attend- 
ance.” (Molloy, ‘De Jure Maritimo,’ chap. iy., sect. 12, 4 

“ There is said to be a fashion in crimes; and piracy, at least in its 
simple and original form, is no longer in vogue. There was a time 
when the spirit of buccaneering approached in some degree to the 
spirit of chivalry in point of adventure; and the practice of it, par- 
ticularly with respect to the commerce and navigation and coasts 
of the Spanish American colonies, was thought to reflect no dis- 
honour upon distinguished Englishmen who engaged in it. The grave 
judge (Scaliger) observes, in a strain rather of doubtful compliment, 
‘Nulli melius piraticam exercent quam Angli.’” (Lord Stowell, 2 
Dods., 374.) 

The offence of piracy, by the common law of England, consists in 
committing those acts of robbery and depredation upon the high seas, 
which, if committed upon land, would have amounted to felony there. 
But by various statutes other offences are made piracy, especially dealing 
in slaves. (See on this point, Blackst. ‘Com.’ Mr. Kerr's ed., vol. iv. ; 
and Abbott, ‘ On Shipping,’ 140, 141, 142, 239.) 

Persons guilty of piracy were formerly tried before the admiralty court, 
according to the rules of the civil law. This was altered by the statute 
28 Henry VIIL., c. 15, which enacted that the trial should be before com- 
missioners of oyer and terminer, and that the course of the proceedings 
should be according to the common law. Further provision was made 
by the statutes 39 Geo. IIL, c, 15; 43 Geo. IIL, c. 113; 46 Geo. IIL, 
c. 54; and now, by the stat. 4 & 5 Wm. IV., c. 36, sec, 22, the trial of 
offences committed on the high seas is before the Central Criminal 
Court, or the judges at the assizes, 

PISCES (the Fishes), the last constellation of the old zodiac. There 
is in the mythological stories (which are unworthy of note) a confusion 
between this constellation and Piscis Australis, presently to be noticed. 
(See Grotius, in his notes on Aratus.) The constellation consists of 
two fishes linked by a string attached to their tails: they are not close 
together, the upper one being close to Andromeda, the lower one under 
the wing of Pegasus, The mentioned in Pecasus 


rectangular 
will be fd ones to the position of the two fishes; the line of a Andro- 
med  Pegasi being parallel to the body of one fish, and that of 
+ Pegasi and a Pegasi to the body of the other. 
The principal stars are as follows :— 
No, in Catalogue 
No. in Catalogu of British 
Character, of Fl d A iati Magnitude. 
7 6 8105 4 
6 63 222 4 
€ 71 288 4 
or, 99 453 4 
@ 113 625 3 


PISCIS AUSTRA’LIS, or AUSTRI‘NUS, or NO’TIUS (the 
Southern Fish), one of the old constellations situated directly under 
Aquarius: the stream from the water-pot of the latter constellation 
finishes at the mouth of this fish. It contains a remarkable star of 
the first magnitude, Fomalhaut, which only just rises abov« the 
horizon in these latitudes; when on the meridian, it is nearly in the 
same vertical circle with a and 8 Pegasi. 
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69 PISCIS VOLANS. PLAINS, (oh 
principal stars are as follows ;— It were a great error to imagine that by the word plain a perfect 
~ 2 No, in Catalogue horizontal surface is always understood, In its usual t i 
No, in Catalogue of British : means a greater or less extent of coun Fpotindied o~ a8 
Character, of Flamatoed, Association, Magnitude, with a mountainous country, more only ons and. 
‘ 9 7657 4 horizontal the surface, the better does it deserve to be a plain, 
t) 10 7583 4 such as the plains of Venezuela and of the lower Orinoco, Mesopo- 
B 17 7842 3 tamia, &c. wh the setae St Ae Soman Set De eee eae 
« 18 7898 34 Salisbury plain and the Ukraine; or more prominently und as 
e 24 7992 1 the round Paris; or it may be studded with hills, as the of 
the iguiare : or it may be travetten ip eaters ene Oe wide 
PISCIS VOLANS (the Flying-Fish), one of Bayer’s southern con- | and deep, like that. part of France which lies between the Loire and 
: situated between ie South Pole and Argo, It contains eekoyper oe or intersected ge deep Fagts a as vain central plains of 
nin ot icuous magni 5 t ceasing on such accoun a 
PISTOL, fAnas.] Plains have been divided into two classes, high and low; but a 
PISTOLE, ieee ; moment's reflection will show that such denominations can 
PISTON. 4 yDRAULICS; SteaM-Exorne.] rigorously only to the two extremities of a scale of elevation, at the 
PITCH. (Tar. bottom of which would stand, for example, the delta of Egypt or th 
PITCH IN MUSIC. [Acoustios; Tuxnie.] Manos of South America (which latter are raised only about 150 feet 


PITTACAL. [Tan] 

PIVOT, in military manouvres, is the officer or soldier stationed on 
the flank of a section, compan, , battalion, &c., on which it wheels, 

PIX, TRIAL OF THE. Eeoraan. ] 

PLACES OF ARMS, in fortification. 


and called after him, where they form one of the pri points of 
defence. 

PLAGAL, a term in old ecclesiastical music, relating solely to the 
Canto-Fermo, or Puaty-Sona, and signifying collateral. hen the 


octave was so divided that the fifth was above the fourth, the mode or 
ea | was said to be Plagal, 
LAGUE, Nee sho yates | 

PLAID, a chequered woollen cloak or mantle, the garb of the high- 
landers of Scotland, but worn also in that country by many of the 
lowlanders. In Gaelic it is he thes ana Beier the 4 yeanees =r 
ted, or stri covering. chequi pares vari 
colours, pak a among the highlanders the peculiar clan to which 

belonged, and a detailed account of the patterns is given by Mr. 
R. M‘lan, in his ‘ Clans of Scotland Illustrated.’ It was a part of the 
dress ibed by the act of parliament of 1747, after the rebellion 
of 1745. The restriction was, however, afterwards repealed, and the 
plaid was made part of the uniform of what were the highland 
By eyo It is also worn by the pipers of the Sonerous goeree 
tt the term plaid was not confined to the uered cloth, Mr, 

Logan, in his ‘ History of the Gael,’ says that it was uently “ woven 
of one colour, or an intermixture of the black and white, so often seen 
in Scotland to the mt day.” This was the shepherd’s plaid, worn 
even yet by lowlanders, and sometimes called the maude, Jamieson, 
in his ‘ Popular gs er pergetona hag ast Tt was also used 
be Face -og achsagy MeN ptt ty Msrro Qaedaye er parts of dress, 

us Ramsay, in his ‘ Gentle Shepherd,’ says that his heroin Peggy, 
gt er plaiding coat for silk.” The old “ belted plaid” of 


end 

e left shoulder, to w: it was 
ly ital brooch. 

AIs-CHANT. [Piaty-Sona.] 

PLAIN-SONG, or Cantus Firmus (Lat.), or Canto Fermo Gul), a 
name given by the Church of Rome to the ecclesiastical chant. ‘The 
Plain-Song is an extremely simple melody, if melody it may be called ; 
it admits but one measure, the duple, and only notes of equal value. 
It is rarely allowed to extend beyond the compass of an octave, and 
never exceeds nine notes; and the staff on which the notes are 
consists of but four lines. The clefs are those of o 


for the regular form of the Plain-Song, and to 
surnamed the Great, for having perfected 
in which it still continues to be used in the Roman Church, 
PLAINS. All those parts of the dry land which cannot proper]. 
called mountainous are plains, and such compose by far greater 
of the earth’s surface. Thus, for instance, it has been estimated 
that in South America the plains are to the mountainous country as 
4t1. We are not aware that a similar calculation has been made for 
the other parts of the world, nor are there perhaps materials sufficiently 


exact for the 

The word plain has but an indefinite meaning of itself, and seems to 
ee, Seneneren nay wees weed ta tion to the word 
mountains, or when conjo' to the name of some known place, in 
which case it means the country itself so designated, or the environs of 
valle of te Thus we of the cities of the plains, the 


the plains of Lombardy, the plaine of Quite he ‘ 


top the plain of Antisana, 13,435 feet above the sea-level ; 


Feet above the Ocean, 
The plains of Hungary P ° 200 to 250 


The extensive plains on the north of the ola con- 


tinent from the Schelde to the Yenisei, « « 250t0 800 
Plain from which the Himalayas rise (average) . 300 
Plains of Moscow ’ ‘ . . » « 460 
Prairie in lower parts of Illinois . : ° + 400 to 550 
Plains of Lombardy . oN . « « 600 
Plains of Lithuania . . . . . « 600 
Suabia . ° : . . . . «‘s 900 
The plateau of Valdal, =. ee ° - 1000 
Auvergne : > ‘ . . . « + 1100 
Prairie of Southern Wisconsin . . . + 1100 , 
Plains of India skirting the Himalayas, highest . 1200 , 
Switzerland between the Alps and Jura . » 1400 
Steppes of the Kirghis . ‘ . é + « 15800 to 1600 
Bavaria. ° . . . . . - 1650 
Plains of the two ‘ve . « » 1800 to 2100 
Mysore ° Fy ° . . . . - 230€ to 2600 
Table-land of Persia ‘ . . . « + 8800 to 4200 


Weaternmost Prairies of Missouri ‘ . 
Eustern edge of the table-land of Abyssinia. 
Plain of Antisana ° . . . 
Table-land of Asia in Tibet . . . . 


Though we generally regard those plains which are the least raised 
above Ges cccleoe of Be ocean as the lowest, it must not be 
that round the Caspian and Aral there are plains of many thousand 
square miles considerably depressed below the sea-level ; as is also the 
case with the plain or vailey of the Jordan. wf 

The term latina tas clbes hea giver exclusively to elevated plains; 
but this also is incorrect, inasmuch as by a u is sometimes meant 
a great extent of country considerably raised above the rest of the land, — 
and having its mountains, its plains, and its valleys, as is particularly 
exemplified in the minor plateau of Albania, and in the great plateau of 
Central Asia, described below. 

Table-land, properly so called, is an elevated plain rising more or less 
phy oes the general level of the country, and being, as it were, 
the and horizontal or gently undulating top of an immense 
mountain, as the Nilgherry district of India. Sometimes there are 
several such, set one upon other, at least on one or two sides, when 
they are called platforms or terraces, as those on the eastern slope of 
the Cordillera of New Mexico. 

Some writers regard the words plateau end blond meen 
French and English names for the same sort of elevation. Humboldt — 
is of opinion that these names should be confined to elevations pro- 
ducing a sensible diminution of temperature, and, accordingly, to such 
heights only as attain to 1800 or 2400 feet, Some again, as Balbi, give 
nits weeandier the tae ae ie 4 taiddling albvetion 

» the plai urope are of middli ? 
the extremes of high and low being princi found in Asia and 
America, Thus while the great plains of Central Asia, about Ladak, 
Tibet, and Katchi, and round Koukounoor and elsewhere, attain a 

it similar to those of Quito and Titicaca, or from 9000 to 12,000 
15,000 feet, the great marshy plains of Siberia along the borders of 
the Frozen Ocean are very slightly raised above the sea-level, as is also 
the case with the plains of at the mouths of the Ganges, the 
whole of Mesopotamia, the Tehama of Arabia, &c. i 

The plains of India which skirt the foot of the southern face of the 
Tibetan for an extent of 1500 miles, nowhere have an ele- 
vation exceeding 1200 feet above the sea, the average being much less, 
“The greater part of the country between” Sikkim 2 
f part of that face, and the sea, as we are informed by Dr. Ji 
db. » is a dead level, occupied by the prepedrrek oe 

tra, above which the slope is so gradual to the base of the 
that the ae tone ee 
immediately rise is only 800 feet above the sea,” 
reason to suppose that the plateau of Yarkend and Khotan, 


5000 
+ 7000 to 9000 
+ 13,435 
+ 15,000 
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northern border of the table-land, like the courtry around Bukhara 
or Bucharia, lies at a very small elevation, probably not more than 
1000 or 2000 feet above the sea, while the surface, as we know, and in 
agreement with a previous statement in this article, descends on the 
‘borders of the Caspian to 80 feet below that level. 

The table-land of Tibet itself is the summit of a great protuberance 
above the general level of the earth’s surface, of which the Kouenlun 
and Himalaya are the north and south faces, while the other mountain- 

‘ and intervening valleys commonly marked on our maps of 
Tibet are but corrugations of the tableland more or less strongly 
marked. In its general relief, however, the tableland is laid out hori- 
sontally. at a mean elevation of 15,000 feet. The Indus and Brahma- 
pootra rivers maintain a course along the length of the summit of the 
table-land, and receive as they proceed the drainage of its entire 
breadth, with the exception, first, of an occasional strip along its 
southern edge, from which the water passes off more or less directly to 
the north through the Himalaya; and secondly, of some parts chiefly 
found in the northern half of the table-land, from which the water has 
no eseape, but is collected in lakes in depressions on its very summit. 
ee nner A cnet Deg ca dag To = — 

two openings in the Himalayan slope, through the plains of Hindos- 
cy into the Indian Ocean. None of the drainage of the table-land, so 
far as is known, passes in the opposite direction through the northern 
The waters of that slope itself exclusively flow down to the 

plains of Yarkend. 

That portion of the table-land which forms a plain along the upper 
eourse of the river Sutlej, we are informed by Major R. Strachey (to 
w researches, and those of his brother Captain H. Strachey, much 
of our ¢ accurate knowledge of these regions is due), “ lies imme- 

to the north of the British provinces of Kumaon and Gurhwal, 
and is about 120 miles in length, its breadth varying from 15 to 60 
tiles. Its surface, to the eye a perfect flat, varies in elevation from 
16,000 feet along its outer edges, on the south-west and north-east, to 
about 15,000 feet in its more central parts, where it is eut through by 
the river Sutlej, which flows at the bottom of a stupendous ravine, 
formed out of the alluvial matter of which the plain is composed to a 
depth of 2000 or 3000 feet, and at its west end even more.” But 
the table-land itself, it must be remembered, is a mountain-mass. 
“The so-called plains” of Tibet, Dr. Hooker remarks, “are the flat 
floors of the valleys, and the terraces on the margins of the rivers, 
all flow between stupendous mountains,” either those of the 
northern and southern slopes or faces, or of the corrugations already 
uth America, contrasting with the Lee Bry of Quito, of 
de Bogota, &., are the Ilanos and the plains of the Amazon ; 
orth America, the interminable es and the low swamps 
ew Orleans form a striking contrast with the Rocky Mountains 
ted plains of Mexico. 
ica comparatively little is known; but if the plains of Lower 
and part of the Sahara are very low, there are high plains in 
of the mountainous regions. : 
he great plateau or table-land of eastern Africa, according to Dr. 
whose continuation southward of Dr. Riippell’s investigations 
ly owe our present knowledge of it, begins to the south of the 
éountry of Taka, in about 15° of north latitude, where the anticlinal 
axis between the Nile and the Red Sea rises rapidly till it attains an 
elevation of 7000 or 8000 feet above the level of the ocean. At mes 


it 


g 
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al 


at the summit of Mount Taranta, not more than eighteen geographii 
miles from Zulla (the ancient Adule, recently, 1860, taken possession of 
government), near Massowah, the edge of the table-land 


equal to an angle of 4° 30’ with the horizon, to the eastern slope 
table-land (or, as it may be more vorrectly called, in Dr. Beke’s opinion, 
broad mountain-chain of Abyssinia). The western eounter-slope 
towards the interior of the ‘continent has a fall of 1 in 343°7 only, 

an inclination of 10’; ev uently, on a direct line from east to 
west along the fifteenth parallel of north-latitude, the eastern slope of 
the A mountain-chain (or table-land) towards the sea is, to 
the western counter-slope the Nile, as 29 to 1. But on a line 


pole “pre pal rivers from south-east 
to west, 


c regards 
Abessinian Le ore 0 chain,” Dr. Beke says, “ it would seem that the 
fall of the land to Nile in the western portion of it is con- 
siderably greater than it is in the eastern; 80 that the surface of the table- 
land, or broad summit of the mountain chain, more nearly 
+6 a level than if the slope were the same t. It is certain, 
however, that the table-land nowhere forms an abavlute level, and that 
‘ ee ee ov iebe a a 
.. table-land, as the same geographer has shown, may, in the most 


general way, be compared with those of the Indian peninsula and South 
America, but with this difference : the Western Ghauts in the former, 
and the Cordilleras of the Andes, present their principal acclivities 
towards the west, and thence slope gradually eastwards ; whereas the 
African — rises abruptly on its eastern side, and has its western 
counterslope towards the interior of the continent and the valley of the 
Nile. Another point of difference is, that while the rivers which rise 
near the western edge of the Ghauts and of the Andes take their 
courses eastwards over the counter-slopes, at right angles with the 
water-parting (commonly called the water-shed) [Warrr-Surp] or 
nearly. so, and discharge their waters into the ocean—the streams 
which have their sources at the water-parting of eastern Africa 
flow in a general north-westerly direction, and fall into the Nile, 
which skirts the lengthened western counter-slope. To these com- 
parisons of Dr. Beke, it may be added that the general structure of the 
African plateau resembles that of Tibet, described above. While 
the principal direction of the latter, however, is from east to west, 
its slopes being on the north and south—the principal direction 
of the former, as we have seen, is from north to south, the slopes 
being on the east and west. But, mututis mutandis, accordingly, the 
resemblance between the great table-lands of Africa and Asia is 
closer, we think, than that of the former to the elevated country 
bounded by the Ghauts and the Cordilleras respectively. In this 
com the Indus and the Brahmaputra correspond to the Nile 
itself, while their main tributaries, the Jumna, Ganges proper, &e., 
answer to the streams which fall into the Nile, as already mentioned, 
from the south-east. The structural resemblance between the table. 
lands of the two great continents is also very near in another respect, 
allowing for the different distribution of dimensions, In the southern 
extension of the African plateau, the rivers flow through deep trans- 
verse valleys, forming openings through the eastern slope into the 
low country at its base, and thence into the ocean; just as the waters 
accumulated in the two great Indian rivers are discharged by openings 
in the Himalayan or southern slope of the Asiatic table-land, through 
the plains of Hindostan, into the ocean. 7 

The African table-land, as a whole, may be described as a sticcession 
of extensive undulating plains (like the corrugations and so-called plains 
of Tibet, already mentioned), but dipping very gradually towards the 
west and north-west, and intersected by numerous streams, which, 
after a short course over the surface of the plateau, fall abruptly into 
the deep-cut fissures or valleys just noticed, in which they soon reach 
a depression of 3000 to 4000 feet below the general level of the table- 
land. In addition to the irregularities produced by these valleys, the 
uniformity of the surface is broken by loftier mountain-masses, which 
in some parts of Abyssinia attain an absolute elevation of from 11,000 
to 15,000 feet. The eastern edge of the plateau itself has been clearly 
traced as far as the ninth parallel of north latitude, to which distance 
it forms the water-parting between the basins of the rivers Nile and 
Hawash. “How much further it extends southward,” Dr. Beke 
remarks, “our present knowledge scarcely enables us absolutely to 
determine; but we may safely regard it as reaching beyond the 
equator.” The snowy mountains observed by Captain Short, and those 
discovered by the missionaries Krapf and Rebmann south of the 
equator, to be connected with the broad mountain range of 
eastern Africa, of which the Abyssinian table-land forms the northern 
portion. These are the “ Mountains of the Moon” of the natives and 
of the ancient geographer Ptolemy, which Dr. Beke has proved to be 
thus a meridional and not an east and west chain, in which are the 
sources of the Nile, and which form the eastern face of the table- 
land in its southern extension. The continuation of this range was 
erossed as far south as 7° 30’ south latitude by the recent travellers, 
Captains Burton and Speke, Detailed information on the whvle of 
this subject, with maps and sections of the country, will be found 
in Dr, Beke’s work entitled ‘The Sources of the Nile,’ London, 1860; 
from which, except as otherwise indicated, and with slight variations 
of description, the preceding view of the African table-land has been 
derived. 

Plains differ not only in their elevation, but in the horizontality of . 
their stirface and general slope, and in the nature of their soil ; which 


circumstances, her with their geographical position, influence their 
climate and productions, and give to the most considerable among 
them a particular character and physiognomy. It may be remarked 


that the rocky and sandy plains belong almost exclusively to the hot 
and temperate regions of the old world. The plains of America are 

nerally characterised by their gramineous covering or their vast 
Seeots the Asiatic steppes by a twofold appearance, being iu some 
—~ studded with low saline plants, and in others, as in southern 

ussia, Siberia, and Turkistan, covered with plants of the families of 
the Composite and Leguminose: ; while the greater part of the European 
plains are richly cultivated. 

We say stich are the general characteristics, for there are plains of 
similar character and physiognomy in very different and widely separated 
regions of the world. The high land of the Campos Parexis, for 
instance, in South America, is very similar in physiognomy to the 
desert of Gobi in Asia. The Desiertos, near Coquimbo, are of the same 
charaéter as the Sahara. The Puszta of Hungary resemble the savannas 
of the New World; and the pampas of Cordova are not unlike some 
of the Siberian steppes, ; 
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Though, as we have said, plains constitute by far the greater portion 
of the earth's surface, and are very varied in their there are 
nevertheless some which are remarkable not only for their extent, but 
for the peculiarities which distinguish them ; peculiarities derived, no 
doubt, in part, from the circumstances attending their original forma- 
tion, and which no subsequent causes have been able to obliterate. 
These remarkable plains are known under — names of pone, landes 
and heaths, steppes, savannas and prairies, llanos, pas, selvas (or 
forest plains) at the Marafion. Deserts havi sey already described 
under their particular head, we shall here give a brief account of the 
others, 

Heaths and Landes of Europe.—From Paris to Moscow and Cazan 
on the one hand, and to Astrakan on the other, is one continued plain, 
comprising the lowlands of Northern France, the Netherlands, the 
North og | ema the whole of Prussia, and the  aeceg? "es of Poland 
and Russia, as far as the first terraces of the Ural. ides which 
there are many minor plains, as those of Wallachia and Bulgaria, 
Hungary, Lombardy, &. The ancient civilisation of Europe has 
covered the greater part of its plains with cultivation and rendered 


some of these lands the richest in the world (the plains of Lombardy) ; | all 


nevertheless there are some spots which seem to defy all human efforts 
to bring them into cultivation; such are those between the Lower 
Volga and the Ural, of which we shall speak more fully in describing 
the steppes, and such are the heaths and landes.” Of these, next to 
those of Rosia, the most extensive are in Lapland and west Gothland. 
But the chief landes and heaths, properly so called, lie in the north- 
west of Germany. In Lower Silesia, Lusatia, and Brandenburg, there 
is little else than sand, and also in Pomerania and Mecklenburg, 
studded with a few hills, numerous lakes, and, along the maritime 
parts of the latter, having some woods of oak. In Hanover the gentle 
acclivities are covered with heath, which extends through part of 
Holstein to the centre of Jutland. The most sterile parts of Hanover 
however are the landes of Liineburg and Verden between the Elbe and 
the Weser, and those of Meppen on the right bank of the Ems. Those 
of Liineburg and its vicinity are said to cover a a of about 6000 
square miles, These landes are covered with heath, with pine woods, 
and marshes. On the west of the Ems, about Bentheim, there are 
also extensive landes covered with swamps and stagnant pools. In the 
rovince of the Lower Rhine, in the environs.of Monjoie, between 
upen and Malmedy, we again find vast landes coated with heath. In 
France, of which country about one-twelfth is unproductive soil, there 
are extensive landes and barren That tract which extends 
eastward from the right bank of the Adour, and gives its name to the 
department, consists almost wholly of pools, marshes, and heath, and 
this sterile plain extends a great way into the department of the 
Gironde. e shingle plain of Crau, in the department of the Bouches 
du Rhone, is well known, and likewise the sterile chalky plain of 
La Cham e Pouilleuse. In the kingdom of Naples there are con- 
Nee This which is R 
ypes.—This name, which is Russian, is given more particularly to 
ig a plains which lie on the north-west of Asia, Considered 
as a whole, the s' have a character quite different from the other 
great plains of the world, though in different parts they present 
wartially the distinguishing features which characterise the lanos, the 
savannas, the pampas, the sandy deserts, &c. Generally speaking, they 
consist of rich pastures intermingled with woods, barren sands, 
muriatiferous clay, and abounding in lakes, pools, and streams of salt 
and bitter waters. 

From the sea of Azof on the west to the foot of the Little Altai on 
the east, there is a band extending, in a north-east direction, from the 
mouth of = apes aloe Meyeyad , the undulations of the 

in prevent the egress of the waters, which, percolating thro a 
Pious saline soil, are collected in the hollows into rma cg 
and pools of salt water, which give a peculiar feature and interest to 
these steppes. 

Farther northward, the Siberian plains have a general slope towards 
the Frozen Ocean, and are intersected by the great rivers Obi, Yenisei, 
and Lena; between the lower courses of which extend immense 
frozen marshes, covered with moss, and interspersed with a few sandy 
and clayey hills crowned with tufts or clumps of stunted birch and 
yh dwarf shrubs, 

greater part of what are properly called the ste form a con- 
siderable of the country known +f Ind lent Tartary, which is 
inhabited by the nomadic hordes of the Kirghis Cossaks. 

The steppe which lies on the north-west of the Caspian, bounded by 
the Caucasus, the sea of Azof, the lower course of the Don, and thence 
to the Ural or Iaik, is inhabited by the Cossaks of the Black Sea and 
the Nogay Tartars. The whole of this steppe is characterised as 
composed of hills of a moving shelly sand, between which are beautiful 
green pastures, and marshy hollows with reeds and clumps of trees, 
among which are willows, poplars, and the wild olive. There are nume- 
rous salt streams and brine pools, barren patches covered with a saline 
efflorescence, and in many p tufts of saline plants. The fertility 
of the hollows seems due to a sheet of water which, coming from the 

range called Obstchei Sirt, a branch of the Ural, flows imme- 
diately below the sandy surface, being probably retained by an im- 


pervious su 
Between the Intk on the west and a low ridge of hills on the east, 


similar in that already described. It is 
by i of the little horde; while what is called the central 
or middle horde over the vast contained between the 
lake Aral and the on the south, the low hills already men 


juskaia ranges on the 
exception of the Sir, 


lakes more or less salt, the principal of which is the famous 


of the last-mentigned steppe lies the 
of Ischim, which extends from the eastern slope of 
of the Ural, across the Tobol, to the Irtish. 


game and rich in firs. 


group of lakes, abounds in fish ; the surrounding country is 
ertile, and abounds in aquatic game, the chief nourishment of the 


succeed well. The Kirghis of the 
vw iiios thas peat ees Stee other patches of 

ides these great K are numerous } 
greater or less extent and similar general character in Central Siberia, 
reaching from the Ural to the Lena. 


Previous to the subjection of the wandering hordes to Russia, that — 


country had lines of fortified posts for its protection against these 
predatory bands; but now that the different hordes of Kirghis 
acknowledge the supremacy of Russia, and their several chiefs are paid 
by the Russian government, many of these posts have been abandoned, 
and open villages are now multiplying along the roads by which the 
Russian caravans travel towards Kiachta and in the direction of the 
mining districts of the Altai. The inhabitants of these villages, some 
of which are very large, are the only stationary population of the 
steppes. The wandering tribes are nif numerous, and are ually 
shifting their ground to find food for their numerous cattle, 

of hoa — eos cattle, a liars hiding the nail 

e extent of the steppes properly so excludi 

plains of the north, may be about 1,000,000 ry Sa miles, 

Savennas or Prairies.—The central part of North America, from the 
Frozen Ocean to the Gulf of Mexico, may be regarded as one con- 
tinuous plain, divided by a low water-parting into the north-eastern 
basin, whose waters flow into the Polar Sea, Hudson's Bay, and, by 
the great lakes and St. Lawrence, into the Atlantic, and the basin 
- Missouri and Mississippi whose waters fall into the Gulf of 

exico, 

This immense tract of country, estimated by Humboldt at 2,430,000 
square miles, is extremely varied in climate, in character and 


ductions; for while the northern portion which is watered by the 


Mackenzie, Back’s River, the Churchill, and the Saskatchewan, is con- 
year to all the horrors of an iron- 


tracts, the savannas and prairies. The 
of the Mississippi, though along the 

extent of 1,200,000 acres, and also in other parts of the basin east of 
the Mississippi. But the whole of the territory from the right bank of 
the Mississippi to the mountains is not one continued savanna, or even 
an unbroken horizontal plain; for it rises fowards the mountains, 
many of whose spurs are reached by the Missouri, which has eroded 
their extremities into bluffs. ‘These ridges form the boundaries of 
basins of the great tributary streams, the Platte, the Kansas, the 

the Arkansas, &c. Woods are also occasionally met with 


i 
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Mississippi and other watercourses, as likewise in Arkansas; and in 
some places, as between the Platte and the Missouri, there are exten- 
sive surfaces of moving sands resembling those of the African desert. 
Elsewhere again, as from the mouth of the Arkansas along the Missis- 
sippi, a distance of 450 miles long and 40 miles broad, the soil is all 

pools, with abundance of trees: this is also the above 


and case 
lake per Missouri, from 


Tinos 

and elsewhere. Along the up the 
territory of the Mandans, is an interminable plain without trees or 
shrubs except in the marshy spots. In various eee Pe 


cially along the borders of the great plain, and in 
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The soil is 
without issue, left by the floodings of the rainy season. It is over the 
i i the isons wander in herds of from 40,000 to 
wapitis, are also very numerous; and 
rivers there are droves of wild horses. 
Deer are also numerous ; and along the borders of the Missouri, above 
the Platte, or shallow river, the antelope abounds in herds of several 
hundreds. In summer wild goats are seen in vast numbers along the 
Mississippi. Above the Mandan villages are grizzly bears; and 
badgers, beavers, otters, foxes, wolves, racoons, opossums, squirrels, 
, and skunks inhabit the same region. To this enumera- 
tion of Warden's and Flint’s, Lyell adds the jaguar. The waters teem 
with alligators and tortoises, and their surface is covered with millions 
of migratory water-fowl, which perform their annual voyage between 
the Canadian lakes and the shores of the Mexican Gulf. 

Precise information on the extent and peculiar characters of the 
Prairies, obtained in an elaborate survey, has recently been given by 
Mr. James Hall, state geologist of Iowa, a man of science advantageously 
known to English ogists. This is introduced in an account of the 
geography of that region, forming Chapter L of Mr. Hall's 
on Geological Survey of the State of Iowa,’ published by 
authority of the legislature xe ieoie on ken ange geipget high 

ving an important ing on the structure e plai 
North America in , and with some slight omissions we shall 
now transfer it to our columns. Fortunately for the investigation of 
this subject, the state of Iowa consists, mainly, of prairie country. 

The prairie region of the west occupies a vast extent of country, 
extending over the eastern part of the Ohio, Indiana, the southern 
portion of Michigan, the southern part of Wisconsin, nearly the whole 
of the states of Illinois and Iowa, and the northern portion of Missouri, 
and gradually passing, in the territories of Kansas and Nebraska, into 
the arid and desert region which lies at the base of the Rocky Moun- 


<= 


tains, called—in that local technicality which is so characteristic of 
eee er ens eres tert of She weskd eppees to have pre- 
ceded scientific geographical description—the Plains, This passage 
takes place in the region between the parallels of 97° and 100°, west of 
which belt the country becomes too barren to be inhabited and worth- 
less for cultivation. The passage from the heavily wooded region of 
the north and east into the treeless plains of the west is a gradual one, 
and the disappearance of the underwood and the predominance of 
“oak openings,” or groves of oak and other forest trees, not crowded 
together, but scattered over the surface at a considerable distance from 
one another, without any low shrubs or underbrush between them, 
is the characteristic of the border of the prairie region. To one coming 


from the dense thickets of low and tangled shrubs which choke the 
forests of the north, and render travelling through them difficult, even 
to the pedestrian, the open woods of the north-west offer a striking 


: 
i 


The elevation of the prairie region above the level of the sea gra- 
dually increases from the east to the west. The lower part of Illinois 
varies from 100 to 250 feet above the river at Cairo, or 400 to 550 feet 
above the sea-level. In the central portions of the state the levellings 
along the line of the Illinois central railroad, indicate an average eleva- 
tion of from 650 to 750 feet, which increases towards the northern 
a gp saat eg age nd Sle Povo Some of the highest 
swells of the prairie 


irie attain an elevation of nearly 1000 feet. The more 
portions of Southern Wisconsin are about 1100 feet. above 


! 


streams flowing into the Mississippi and the Missouri, the 
Coteau des Prairies ” of Nicollet, attains the altitude of 
1500 feet above the sea; and to the west of the Missouri 
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direction except along its water-parting, will be’surprised to find himself 
constantly ascending and descending, although only hills of moderate 
elevation. The depth of these depressions below the mean leyel of 
the prairie may frequently be as much as 50 feet; but it does not 
often greatly exceed that amount, without the drainage becoming sufli- 
cient to convert the water, which collects in them, into a running 
stream. The “swales,” or “ sloughs,” of the prairie, as these depressions 
are called, are wet and marshy except in the dry seasons, and, in the 
spring and autumn make the roads almost impassable. 

The prairies are covered with a dense vegetation of grass and her- 
baceous plants, to the almost entire exclusion of trees, which occur 
only under iar circumstances of moisture and soil, in scattered 
sth a groves, or along the larger streams, or, occasionally, on 
ow rocky ridges which are sometimes met with. This growth of 
timber in the river bottoms does not entirely disappear until we reach 
the border of the “ plains,” in the longitude of about 98° west of 
Greenwich. In the swales or depressions, which are comparatively 
humid, the grass grows very tall and rank; and the higher and drier ~ 
the prairie the finer its growth, and more dense and closely interwoven 
the sod. Among the grasses of the prairies is interspersed a great 
variety of flowering plants, which bloom in constant succession from 
spring to autumn, and lend a peculiar charm to the landscape, giving 
beauty and variety to what might otherwise be called a monotonous 
scene, The characteristic herbs of the prairies would seem to be com- 
posite, especially Helianthoid Composite, according to Dr. Asa Gray, 
who has enumerated the principal species in the ‘American Journal 
of Science,’ Series II., vol xxiii. p. 397. 

The upper portion of the material constituting the superficial 
covering of the prairie is always finely comminuted, and usually has 
few loose boulders or fragments of rock scattered through it, although 
they sometimes lie upon the surface in isolated groups, or singly. 
Upon the great prairies in Central Iowa, one may frequently travel 
over a large extent of surface without seeing a single stone, not even 
so much as the smallest pebble. In the swales, and in some of the 
bottom lands, especially in the southern part of the State, the rich 
black vegetable mould is very deep, but on the prairies it is usually 
from one to two feet. The subsoil is almost invariably a quite argil- 
laceous loam, and there is a gradual passage downwards into a material 
in which, though containing sandy portions and occasional pebbles, the 
argillaceous element greatly predominates. 

The material of the superficial covering of the prairie has evidently 
not been transported to any great distance. It bears the marks of 
having had its origin chiefly in the decomposition of the rocks which 
underlie it, and in fact, the prairies are exclusively confined to regions 
underlaid by soft sedimentary strata, especially shales and impure 
limestones. It would be difficult to imagine, Mr. Hall remarks, a 
prairie soil existing on crystalline rocks. 

After describing the prairies, Mr. Hall to discuss, as follows, 
the difficult and contested problem of their origin, and of the cause of 
the absence of trees over so extensive a region :— 

“The idea is very extensively entertained, throughout the west, that 
the prairies were once covered with timber; but that this has been 
destroyed by the fires which the Indians have been in the habit of 
starting in the dry grass, and which sweep over a vast extent of surface 
every autumn. A few considerations will show that this theory is 
entirely untenable, 

“In the first place, the prairies have been in existence at least as far 
back as we have any knowledge of the country; since the first 
explorers of the west described them just as they now.are, There 
may be limited areas once covered with woods, and now bare ; but, in 
general, the prairie region occupies the same surface which it did when 
first visited by the white man. 

“But, again, the prairies are limited to a peculiar region, one 
marked by certain characteristic topographical and geological features, 
and they are by no means distributed about wherever the Indians have 
roamed and used fire. Had the frequent occurrence of fires in the woods 
been the means of removing the timber and covering the soil with a 
dense growth of grass, there is no reason why prairies should not 
exist in the eastern and middle states as well as in the western. The 
whole northern portion of the United States was once inhabited by 
tribes differing but little from each other in their manner of living. 

“ Again, were the prairies formerly covered by forest trees we should 
probably now find some remains of them buried beneath the soil, or 
other indications of their having formerly existed. Such is not the 
case, for the occurrence of fragments of wood beneath the prairie sur- 
face is quite rare; and when they are found, it is in such a position as 
to show that they have been remoyed to some distance from their place 
of growth. 

“Tt has been maintained by some, that the want of sufficient 
moisture in the air or soil was the cause of the absence of forests in 
the north-west ; and it is indeed true that the yer es region does con- 
tinue westward, and become merged in the arid plains which extend 
along the base of the Rocky Mountains, where the extreme dryness is 
undoubtedly the principal obstacle to the growth of anything but a 
few shrubs, peculiarly adapted to the conditions of the climate and 
soil which prevail in that region. This, however, cannot be the case 
in the region east of the eye and near Lake Michigan, where 


the prairies occupy so large a ; since the results of meteoro- 
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logical observations show no lack of moisture in that district, the 
annual precipitation being fully equal to what it is in the well-wooded 
country farther east in the same latitude, Besides, the wth of 
forest trees is rich and abundant all through the prairie region, under 
certain conditions of soil and position, showing that their range is not 
limited by any general climatological cause. 

“ Taking into consideration all the circumstances under which the 
peculiar vegetation of the prairie occurs, we are dis: to consider 
the nature of the soil as the prime cause of the absence of forests and 
the predominance of the grasses over this widely extended region. 
And although chemical composition may not be without influence in 
bringing about this result, which is a question for farther investigation, 
and one worthy of careful examination, yet we conceive that the 
extreme fineness of the particles of which the prairie soil is com 
is probably the principal reason why it is better adapted to the growth 
of its peculiar vegetation, than to the development of forests. It 
cannot fail to strike the careful observer that where the prairie 
oceupies the surface, the soil and superficial material have been so 
finely comminuted as to be almost in the state of an impalpable 
pow This is due partly to the peculiar nature of the underlyi 
rocks and the facility with which they undergo complete decomposi- 
tion, and partly to the mechanical causes which have acted during 
and since the accumulation of the sedimentary matter forming the 
prairie soil. 

“If we go to a thickly-wooded region, like that of the northern 
peninsula of Michigan, and examine those portions of the surface 
which have not been invaded by the forest, we shall observe that the 
beds of ancient lakes, which have been filled up by the slowest possible 


accumulation of detrital matter, and are now perfectly dry, remain | 


as natural prairies, and are not trespassed on by the surrounding 
woods. We can conceive of no other reason for this than the extreme 
fineness of the soil which occupies these basins, and which is the 
natural result of the slow and quiet mode in which they have been 
filled up. The sides of these depressions, which were once lakes, slope 
very gradually upwards ; and being covered with a thick growth of 
vegetation, the material brought into them must have been of the 
finest possible kind, as is proved to have been the case by examina- 
tion. Consequently, when the former lake has become entirely 
filled up and raised above the level of overflow, we find it covered 
with a most luxuriant crop of grass, forming the natural meadows 
from which the first settlers are supplied with their winter store of 
fodder.” : 
The philosophical geologist may with advantage compare this 
of Mr. Hall’s statement and reasoning with those of Mr. G. 
‘oulett Serope and Sir C. Lyell respecting the formation of the 
Limagne d'Auvergne, or valley of the Allier, which was once the 
of three or four freshwater lakes existing in the miocene or 
middle division of the Tertiary period, in the country which is now 
Central France. The ss priory of the fine lacustrine sediment which 
constitutes the marls and a part of the limestone of the Limagne, in an 
age characterised by numerous extinct mammals and reptiles, offers a 
curious parallel to that of the corresponding sediment of the ancient 
American lakes, forming the soil of the prairie basins, as described by 
Mr. Hall, at a much later period of the earth's history, one which may 
be said almost to connect the present with the latest. pre-historic era. 
Nothing can be more different than the present geographical configura- 
ration and ‘aspect, and geological structure, of the two regions; but 
the illustration which the comparison affords of the identity of geo- 
logical causes in all periods, is most interesting and instructive. It 
suggests also the inquiry whether evidence can be obtained that at any 
epoch in the process of filling up of the basins of the ancient lakes of 
Auvergne, and formation of similar lacustrine plains in other parts of 
the world, the prairie condition intervened. The discovery of ar yo 
remains indicating the former existence of the peculiar prairie soil and 
vegetation would of course afford that evidence. In North America 
itself it would be equally important to ascertain whether any pleiocene 
or pleistocene formations present similar evidence of ancient prairies. 
See ot ‘Geology and Extinct Volcanos of Central e, 
ch. ii., Hall's ‘ Report,’ cited above. 
“ Applying these facts,” Mr. Hall continues, “to the case of the 
ees of larger dimensions farther south, we infer, on what seem to 
reasonable grounds, that the whole region now occupied by the 
prairies of the north-west was once an immense lake, in whose thew 
sediment of almost impalpable fineness gradually accumulated: ... . 
that this basin was drained by the elevation of the whole region; but, 
at first, so slowly, that the finer particles of the superficial deposits 
were not washed away, but allowed to remain where they were 
originally deposited. After the more elevated portions of the former 
basin had been laid bare, the drainage becoming concentrated in com- 
paratively narrow channels, the current thus produced, aided perhaps 
by’s more rapid rise of the region, acquired sufficient velocity to wear 
down through the finer material on the surface, wash away a portion 
of it altogether, and mix the rest so effectually with the underlying 
drift materials, or with abraded fragments of os rocks in place, as to 
give rise to a different character of soil in the valleys from that of the 
elevated land. This valley soil, being much Jess homogeneous in its 
composition and containing a larger proportion of coarse material than 
that of the uplands, seems to have been adapted to the growth of 


forest vegetation ; and, in consequence of this, we find such localities 
covered with an abundant growth of timber. ' 
a arenes hate hes: bees si waslodicn from the ee ee 
,on the prairie or in the river bottom, there is a correspon change 
in the character of the vegetation. Thus, on the prairie, we sometimes 
meet with ridges of coarse material, apparently deposita of drift, on 
which, from some local cause, there bas never been an accumulation of 
fine sediment: in such localities we invariably find a growth of 
timber, This is the origin of the groves scattered over the prairies, 
for whose isolated position and peculiar cireumstances of growth we 
are unable to account in any other way. 

“The condition of things in the river valleys themselves seems to 
add to the plausibility of this theory. ‘In the district which we have 
more examined, we have found that where the rivers have 
worn and comparati 


river currents, covered with coarser materials, a growth of forest trees 
may be observed springing up, and indicating by their rapid develop- 
nient the presence of a ial soil.” 


Dianos,—The whole interior of South America, from the mountains 
of Caracas on the north to the Straits of Magalhaens on the south, is 
divided by comparatively low transverse ridges, running east and west 
into three great basins; that of the Orinoco on the north, that of the 
Amazon or Marafion in the centre, and that of the La Plata on the 
south. ee Manos, vast plains a surface 
of 260,000 square miles. They may be divided into two principal 
portions : the first, beginning at the mouths of the Orinoco, extends 
westward as far as the Andes of New Granada, being bounded on the ; 
north by the Caracas, and on the south by the momo ae 
Parimé and the Rio Apure, an affluent of the lower Orinoco, ‘ 
other portion of the Manos, which is twice as extensive as the first, 
reaches from the Apure on the north to the Caqueta (an affluent of 
the Marafion) on the south: having the Andes on the west, and the 
sierra of Parimé and the Orinoco on the east. The inclination of these 
plains is to the east and south, and they are traversed by many 
streams, which, taking their rise from the eastern slope of the 
bear their tributary waters to the Orinoco. As the medium height 
the lanos does not exceed 200 feet, the course of the rivers is very 
slow and often scarcely ptible. 

The chief characteristic of the lanos, says Humboldt, is the abso- 
lute want of hills and inequalities, the perfect level of every part of the 
soil, Often in the space of 270 square miles there is not an eminence 
of a foot high. This resemblance to the surface of the sea strikes the 
imagination most powerfully where the plains are altogether destitute 
of palm-trees, and where the mountains of the shore and of the Orinoco 
are so distant that they cannot be seen. This un equality of 
surface reigns without interruption from the mouths of the Orinoco to 
the Villa de Aurore and Ospinos under a parallel of 540 miles in 
peas and from San Carlos to the Caqueta, on a meridian of 600 

es. 

There are however, notwithstanding this uniformity of surface, two 
kinds of inequalities in the llanos. The first, called brancos, are hori- 
zontal banks of sandstone or limestone standing four or five feet r 
than the rest of the plain, and sometimes many leagues in length. 
second kind of inequality, called mesa, consists of convex eminences 
rising to the height of a few fathoms, , 

The llanos have different names in different parts: thus, from the 
Mouth of ,the m, the llanos of Cumana, of Barcelona, and of 
Caracas or Venezuela, follow from east to west, when, turning south- 
ward from 8° N, lat., between the meridians of 67° 40’ and 70° 40’, we 
find the lanos of Varinas, Casuare, the Meta, Guaviare, Caguan, and 
Caqueta. All these are again subdivided. 

The aspect of the llanos is somewhat dissimilar in different places ; 
but the greatest difference depends upon the seasons. The local 
dissimilarity arises chiefly from the nature of the palm-trees scattered 
about, which vary in different places, and also from the greater or less 
abundance and variety of the dicotyledonous plants which are inter- 
mixed with the grasses, the height of which latter is also very unequal, 
being sometimes only a few inches at a distance from the i oar 
and rising to a height of four feet in their vicinity. In this hig 
pacibarres, Honk} or American tiger, lurks to spring upon the mules and 
horses vel the plain. a the season s ro ht or po 
entirely we the aspect of the greater part of the ’ 
rainy season, says Humboldt, the Ianos display a beautiful verdure, 
but in the time of great drought they assume the aspect of a desert. 
The grass is then reduced to powder, the earth cracks, the alli and 
great serpents remain buried in the dried mud, till awakened from 


their long | by the first showers of spring, These phenomena 
are observed on tracts of fifty or sixty leagues in length where 
the llanos are not traversed by rivers. 


The principal and almost only trees of the anos are different 
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The Corypha tectorum, or Palma de Cobija, solitary 

i Riches Sal Mile etal” tibee an a Wandinack through thane track 
less plains. It is chiefly found in the llanos of Caracas from Mesa de 
j wal, Farther north and north-west, near Guavare 


verdure, at the period of the greatest drought, contrasts with the 
mournful aspect of the grey and dusty leaves of the cobija. Two or 
three other species of trees besides palms are also found in the llanos, 
it is round these clumps that the Ianos are the most fertile. 

of the llanos consists in the numerous herds 
feed. The first horned cattle were let loose in these exten- 
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they have increased to almost countless numbers. About 
head of cattle are said to wander in the pastures round Calaboza. 
there are, from the mouths of the 

Maracaybo, 1,200,000 oxen, 180,000 horses, and 
ohonlcien of wide: herds to entiinaled 44 about 


scarcely applicable to the present time. 
ead the Hanos are not equally favourable for the breed- 
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finé Spanish breed. Deer are natives of plains. 
greatest curiosity of the llanos are the gymnoti, or electrical 
hich live in the as well as in the rivers of this part of 


signifies a flat, is the name given to extensive s in the 
southern central parts of South America. Those w lie to the 
south and north-west of Buenos Ayres are called, the former the 


Cordova, 
region, reckoning to the foot of the mountains on the west, 
occupies a surface of about 315,000 square miles. This plain has no 
slope, or rather it slopes so gently towards the east, that the 
inequalities, together with the bing nature of the soil 
great evaporation, are sufficient to arrest the course of the 
so that, with the exception of the rivers Colorado and Negro, 
come from the Cordilleras, and which traverse the southern part 
Path ot te taouth, the ha’ pia nya hang hag 
at its mouth, pampas have no waters, but, 
of them, a many shallow pools, of which the water is 


distant from each other about seven or leagues. The journe 
may be made on horseback or in a aa ts je gomeaieant 
Gangerous, ost SEER: ames 

e pampa of Cordova from the right bank of the lower 


by 8. Miguel de Tucuman and Santiago, and finally empties itself into 
the Lagunas de las Porongos; the same is also the case with the Rio 
Primero, on which is situated Cordova, the best of all the towns of 
Tucuman, and where the Jesuits had formerly a celebrated university. 

Throughout the whole of the country between the Parana and the 
mountains to the west, from Chaco on the north to the extreme 
southern extremity of the Pampa of Buenos Ayres, there is neither 
river, lake, nor well that is not brackish, saline, or alkaline. Even the 
Pilcomayo and the Vermejo partake of this saltness ; and Azara assures 
us that he has seen in lagunas, dried up by the heat, a layer of Epsom 
salts above three inches in thickness. Nitron, sulphate of soda, and 
glauberite also occur in the lagunas. 

The inhabitants of the fertile valleys lying to the west and north of 
the plains of Tucuman, similar in some respects to Little Bucharia, 
rich in their flocks, without ambition, and without care, close the day 
in rural amusements worthy of -being sung by Theocritus and Virgil. 
It is nevertheless true that there are spaces of many square leagues’ 
in extent condemned to absolute sterility. The traveller may pass for 
days together over sands and stones, between which there spring up 
here and there some’ saline plants, without meeting with any other 
objects than a few isolated huts on the borders of some brackish 
stream ; these barren districts are generally designated by the term 
travesia. 

Pampa of Huanacos.—Leaving the pampa of Cordova on the south, 
and travelling through forests genta Sik bees, which extend 
beyond the Rio Dulee and the Salado, we enter on the territory of the 
Abipones, a race of very warlike Indians; after which, crossing the 
Rio Vermejo, we, gain the plains of the Gran Chaco, occupied by more 
or less savage indigenous tribes. This region is traversed by the Rio 
Pilcomayo, which, ing near the mines of Potosi, falls into the 
Paraguay below the city of Assumption. To the north lies the Pampa 
de Huanacos, adjoining the province of Chiquitos, bounded on the east 
by the great laguna of Xarayes, through which passes the frontier of 
Brazil ; on the west by the heights of Santa Cruz de Sierra, and on the 
north by the forests of the province of Moxos and the sandy plateau 

Pampa de Moxos is on the north of the province of Moxos, between 
the rivers Beni and Marmoré ; and between the junction of this latter 
and the Guapore, another source of the Madeira, are other pampas of 
considerable extent. 

Pampa del Sacramento.—This pampa is situated on the north-west 
of Cuzco. It differs from the other pampas in having a more tropical 
vegetation, and in its soil not being saline. It occupies a surface of 
from 54,000 to 63,000 square miles. } 

Such are the principal pampas of South America; and, if we include 
a part of Patagonia as being of the same nature with the pampas, we 
shall have, without reckoning the pampas of Moxus and Sacramento, 
and a number of spots of similar character but less extent, an almost 
ly pa band, extending from the Campos Parexis, in latitude 
15°8., tothe bay of St. George in 45°, or about 2800 phical miles 

and 300 wide, or a surface of 840,000 square iadlos oh plain, partly 
sand, and partly marshy and saline, and producing hardly anything but 
pasture and a few stunted trees. Humboldt estimates the whole of 
the ero of Rio de la Plata and Patagonia at 135,200 square leagues 
of 20 to the degree. 

The Selvas, or forest-covered plain of the Marafion.—Independent of 
the vast forests which cover great part of the plains of North America, 
particularly on the east of the Mississippi, there is the immense plain 
of the Marafion in South America, extending over a surface of 2,340,000 
square miles, of which about 719,000 are covered with primeval forests, 
the rest of the space being occupied by the waters, and by open patches 
of a character similar to the llanos and savannas, though little known. 
We merely mention this region here as one of the most extensive con- 
tinuous plains in the world. 

If the great plains we haye described owe their peculiar character to 
climate and situation, a very little reflection will suffice to show the 
immense influence which they in their turn must exercise over the 
climate of the regions contiguous to them, and the great modifications 
they must effect on mere solar temperature. Indeed the curves of 
the isothermal lines sufficiently prove that the several climates of the 
earth depend on the joint action of solar radiation, and the magni- 
tude, distribution, conformation, soil, and productions of the solid 
aia the globe, and the extent and relative position of the great 

ies of water by which they are surrounded, Nor have the vast 
plains of Asia ax America performed a less important part in the 
moral history of mankind, whether as having favoured or opposed the 
ee of nations and the progress of civilisation. 

YY . This word (which is the same as Plane) means a represen- 
tation of a plane section of any building, country, &c, Usually it is to 
the horizontal section that term is applied, the words section or 
elevation being used to signify the vertical plans. A map is not 
properly a plan, but a Prosxcr10N, unless the country represented be 
perfectly level : nevertheless the term is commonly applied to maps of 

small portions of a country, as an estate or a town. 
LANE, PLANE-ANGLE, [Srraicur Love ayp Prane.] 

PLANE, INCLINED. [Inctrvep Prane.] 

PLANE OF POLARIZATION, [Potanization.] 

PLANET (éorhp mAaviyrns, a wandering star), PLANETARY 
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PLANTING AND PLANTATIONS. 


THEORY, MOTIONS, PERTURBATIONS, INEQUALITY, &c, 
The term planct was first used as one of distinction between the stars 
which preserve their places, or seem to do so, and those which have a 
sensible motion, and, as is now known, about the sun. The etymology 
would oblige us to include comets—many of the stars, which have 
small motions of their own, or proper motions, as they are called—all 
those double stars which revolve about each other—and all the satel- 
lites which revolve about other planets, As discovery proceeds, it is 
likely that every body in the universe will be found to be planetary. 
The word however has changed its meaning, and is used to stand for 
a heavenly body which makes successive revolutions about our sun. 
It thus inclades—the old planets, meray Venus, Mars, Jupiter, 
Saturn (excluding the sun and the moon, the most easily discovered 
planets of all)—the planet of Copernicus and Galileo, on which we live 
—the new plancts or Asrrnorps, of which there are now (November, 
1860) sixty-two; and the periodic comets of Halley, Encke, Biela, 
Brorsen, D'Arrest, and probably many others. 

The plan of this work leaves us little to say under so general a term 
as Planet, and that little consists mostly of references, and explana- 
tions of isolated points. The order of discoveries connected with the 
subject, so far as it is matter of history, must be looked for under 
Astnoxomy. It is impossible to separate the history of one part of 
astronomy from that of another: the fixed stars, on which all celestial 
measurements depend, must accompany the planets in every account 
of the latter ; the mathematical and physical considerations which give 
rise to our power of predicting the motions and places of the planets, 
apply ly to those of the moon and comets. , 

iy a etary Theory was once meant - hypothesis which serves 
to explain the motions of a planet, as actually perceived. Thus there 
was one theory of Mercury, another of Venus, &c., each (without 
connection with the rest) expounding the nature and magnitude of all 
the suppositions which must be superadded to that of the simple 
cireular motion round the sun, in order to enable the theorist to 
predict the planet's place at any given future time. At present, by 
the theory of a planet is meant the deduction of its motion from the 
theory of gravitation. Given the places of all the bodies of the solar 
system at any one moment, together with their velocities and the 
directions of their motions, the assumptions of the theory of gravita- 
tion are found sufficient to deduce tables which almost rival observa- 
tion itself in the accuracy with which predictions can be made ; for 
an instance, see Mooy. When tables are constructed with such 
fundamental data only, they are called theoretical: but if some of 
those details which should have been deduced from the theory of 
gravitation have been deduced from observation, the tables are 
then partly empirical, For the treatment of the theory of gravita- 
tion as a question of physics, see Attraction: for the deduc- 
tion of the dbiicles of the main inequalities of the planetary motions, 
and most points connected with the detailed ts of that theory, 
see Gravitation ; for the results which are particularly connected 
with the secular inequalities, and the reasons which we have to infer 
the permanence of the whole system, unless acted on by some new and 
external cause, see Sonar System. See also the general considerations 
under the word Taxory. 

The Planetary Theory, it must be remembered, in the sense in 
which those words are now understood, explains only the motions of 
the planets round the sun. A spectator situated on the last-named 
body would find it sufficient to predict the place among the stars, of 
every jet at every time: or a terrestrial astronomer might assign 
by it the places of the planets as seen from the sun, which are called 
on 4 But our own circumstances, as being ourselves 
revolving about the sun, cause the apparent planetary motions to 
most materially from the real ones, and the geocentric places (or Need 
as sgen from the earth) to differ literally toto calo from the helio- 
centric places. Thus, as seen from the sun, a planet moves from west 
to east, always: as seen from the earth, it sometimes moves from east 
to west. As to this point, the circumstances of our day are, in regard 
to the astronomical education of the world at , acomplete reversal 
of those which preceded the time of Newton. Formerly, the apparent 
motions were well known to those who knew an beg} os seal 
motions were matter of dispute: now, every well educated boy of 
fourteen has a very good notion of the real motions, while few, except 
astronomers, could distinctly — the apparent ones, and maps of 
them are quite out of date, To explain these motions here would 
require us to introduce the contents of another article; the whole of 
what is necessary on this point will be found in TrocnorpaL Curves, 
the preliminary considerations being found under Morton. 

places of the principal planets are usually given in the almanacs, 
at intervals of several days, in a manner which is sufficient to find 
them in the heavens. In the ‘Nautical Almanac’ is to be found a 
Greenwich meridian ephemeris of every planet for every day in the 
year, in which the Sees predicted to the smallest quantities, so 
that the reduced’ o jon of any one day affords an immediate 
com of the theoretical tables with the fact. 

PLANETARIUM. ae 

PLANING MACHINERY, late years the increase in the price 
of hand labour, and the necessity for securing mathematical accurac 
in the surfaces of contact of the parts of machinery, have led to the 
application of other machinery to the preparation of the surfaces of 


wood, of stone, and of iron-work. The nature of the various materials 
has led to modifi nollens She (onl canbe a oe a ee 
been expected; and it is worthy of remark that appli D 
machinery te this purpose has been much more successful with the more 
apparently intractable and hard materials, stone and iron, it has 
been with the softer one, wood. Generally speaking, the tools used for 
planing wood, or iron, are fixed at a certain height, but are able to 
reverse the direction of their points; and the surfaces to be operated 
upon may be moved horizontally under the tools, so as to be attacked 
in their alternate motion, or only in one direction when the cutting 
tools are not susceptible of being reversed. In wood planing machinery 
the majority of the tools hitherto used in England have a rotary 
motion ; and from this fact, and from the tendency of the wood to 
the best class 


un 
introduction of machinery for iron, it was almost im 0 
obtain a large and level surface on a plate of that metal; so — 


application 
of wood, depends, however, solely upon the value of hand labour ; and 
its introduction becomes a mere question of local economy, whence its 
ms *4 ps pods pean there is bed late connected 
n the iron ing machinery there is a large or co 
wt Fe bed to move 


lated by a screw; and the width of the face of the tool is d 
of iron to be removed, the - 


according to the or lesser quanti L 
finishing tool wider than the roughi int. A slight burr is 
left on each side of the path of the tool, which is removed sul >, 
if a perfectly smooth face should be required. Almost all us 


makers of the present day manufacture these beautiful machines; but 
those made by Mr. Whitworth are certainly amongst the best, even if 


they be not the very best, of their class. 
Mr. Hunter took out, some years since, a t for a modification 
of the iron planing machinery, which has ay with such 


remarkable success by the late Mr. L, F. Carnegie, in his flag stone 
quarries near Arbroath, that it must remain a matter of surprise that 
the use of the machine has not been more generally diffused. In Mr. 
Hunter’s stone planing machine the bed moves under a chisel, of a 
width of face varying inversely with the amount to be removed, as in 
the case of rises fe: engines, and the slight burrs are worked down 
by hand. The American stone planing machines seem to consist for 
the most part of rotary cutters of chilled cast iron which wear away 
by friction the surfaces exposed to their action. 4 F 
The ordinary descriptions of wood planing machines consist of 
cutters, or steel plates, working with a rotary motion; but, as was 
before stated, they do not leave the finished surface in the state 
required for good work. The best American machines of this kind, 
however, have cutters like an ordinary plane iron, screwed to a carrier 
able to be adjusted over the board to be operated upon by means of a 
screw. In front of each cutter is placed a loose bar as near to the 
knife as possible, for the purpose of keeping the grain of the wood 
perfectly close immediately before the knife, For the best description 
of joiner’s work the wood thus planed requires to be finished off with 
the smoothing plane, as in the case of the wood prepared by the ordi- 
nary jack, or trying planes used in ordi hand labour. In the latter — 
case the rough work is done by the jack plane; it is carried to a 
higher point by the use of the trying plane, and is finished by the 


oe plane. 

PLANISPHERE. This term originally stood for any representation 
of all or part of the sphere on a plane ; it is now out of use, at least in 
that sense, It has ially however been retained (and it would be 
desirable that this meaning should become fixed and general) to signify 
any contrivance in which plane surfaces moving on one another 

any of the uses of a celestial globe. 

The instrument which we to describe is one which when 
made correctly, at or near a given latitude, is, for ordinary ,uses, that 
is, for finding the position of the heavens at any one moment, much 
more easily used than the celestial nic hogs very much less ¢: ve. 
A circular disc of pasteboard, on which the stars visible in our latitude 
are laid down, turns on a second disc, round which are the days of the 

ear on one circle, and the hours of the day on another, A third and 

ollow disc turns upon the same pivot, the hollow part being so cut 
that the portion of the heavens which it shows is precisely that which 
is visible at one time in the latitude of the instrument; the ; 
the compass are marked round the rim of the hollow disc, or of the 
horizon. The effect is, that by setting the disc which contains the 
stars to the day of the year, and the hollow disc to the hour of the day, 
the part of the heavens visible at that day and hour is ¢ 
shown. ‘The time at which star rises, culminates, and sets can be 
immediately found within a minute. , 

PLANTING and PLANTATIONS. Planting is the operation of 
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lacing in the soil the roots of a plant which has been previously 
awsedy and the tion of the roots is the first thing to be 
attended to. It should be kept in mind that the spongioles, or delicate 
extremities of the fibres, are the parts by which the chief supply of 
food from the earth is absorbed by the plant. Their tissue being 
tender and almost naked, they are very susceptible of injuries from 
mechanical action ; and being adapted for performing their functions 
in a humid medium, they readily suffer from being kept for any 
length of time exposed to free air and drought. In taking up the 
plants, therefore, the roots should be loosened in such a manner as to 
receive the least possible violence in the operation. Plants in pots can 
be shifted from one place to another without exhibiting symptoms of 
deranged functions ; and if it were possible to preserve the spongioles 


mining to be freely carried on. The roots should be gradually set at 
by a round-pronged fork, the prongs tapering so as to be easily 
yet not by any means so sharp as to prick the roots. As the 
is being used, the soil from among the roots will fall into the open 
; but as it accumulates there it must be cleared away, and at 
time the portion of roots set at liberty will require to be 

tied together with pieces of matting, and, if necessary, sup- 
by temporary stakes, or held to one side by an assistant, whilst 
planter proceeds in liberating others, If there be, as is frequently 
the case, a tap-root extending to a much greater depth than the other 
roots, and if the latter have been carefully ed during the ope- 
ration, the tap-root may be dispensed with, for it could only be raised 
in a mutilated state, owing to the great solidity of the earth at such a 
d 


iB 


a 


Z 


wherever they happen to traverse this trench, so as to leave it quite 
clear, This bine done, the trench is filled up, either with its own 
exeavated soil, or, in very particular cases, with fresh soil. The tree 
has still a sufficient number of undisturbed roots to keep it alive ; and 
in fact it ought not to be merely kept alive, but as many roots should 
be left as will ensure its continuing in a healthy though not a vigorous 
state of growth. In the course of a year or two after this operation 
has been performed, a number of young roots will have been protruded 
from the various on oteengar into Wa lnaneaba soil of br trench ; and 
partly from the possibility of preserving these roots, an partly from 
the Sa becéming habiteated to a more limited supply of food, the 
tree feels comparatively little the change consequent on transplantation. 

Roots may be pavtued of a proper description for planting by the 
adoption of such means as the above, and if care be taken ey will 
suffer little from the operation of removal. Still they may be seriously 
injured from exposure to air, and more especially to drying winds, 
frost, and even to wet. To be covered in the soil is the natural con- 
dition of the roots of most vegetable productions, and therefore 
endeavours should be made ye pan them in such a condition with the 


however n 


and evaporation them en 
dry than otherwise ; for ol sy such 
be much more frequently 

Though the 
preservation, may be properly taken, 
formed at the proper season, success 
that i 


evaporation from all the parts which are 
provided the latter is not ina state of 
whence this evaporation is supplied is the moisture of the soil, and the 


roots are the media by which it is collected and transmitted to the stem, 
branches, and leaves. If the expenditure be greater than the supply of 
moisture, the plant will begin to suffer ; if the disparity be great and 
continued, a degree of desiccation will be occasioned sufficient to 
deprive the vegetable tissue of that moisture which constitutes the 
medium of intercommunication between the different cells ; organi- 
sation is destroyed; the chain which connected it with vitality is 
broken, and ineapable of being re-united by any mechanical means. 

A much greater amount of evaporation takes place from a given 
surface in some species than in others; but the amount as regards 
plants of the same species, all other circumstances being the same, is 
in proportion to the extent of surface which the respective individuals 
possess. The leaves of a lime-tree may have a surface equal to thirty 
times that of the stem, branches, and twigs which produce them, and 
consequently the demand on the roots for the supply of evaporation 
will be thirty times greater when in leaf than when the branches are 
naked. Instances might be adduced in which this difference would 
even be exceeded ; but if, on the contrary, it were found considerably 
less, still there would be sufficient evidence of the impropriety of 
moving plants when in leaf; and it may be here remarked, that young 
leaves admit of the fluids being more rapidly evaporated than old 
ones. 

The month of December is that in which the condition of the air 
with regard to moisture approaches nearest to that of complete 
saturation, and next in this respect is January, which is also the 
coldest. It might therefore be concluded that ‘these months are the 
best for planting, more especially as they are the most opposite in 
character to June and July, which, from their being the hottest and 
“driest, are found to be the worst. But November is also moist; and 
although the temperature of the season has not then reached ‘its 
minimum, yet the foliage, accustomed to exercise its functions under 
a summer heat, can no longer perform them under a reduction of 
temperature, which, though not the lowest, is comparatively low as 
regards summer P areng The leaves in consequence lose their 
connection with the roots ; the earth still retains considerable warmth ; 
and although the absence of leaves in deciduous trees, and perhaps the 
inactivity of those of evergreens, may prevent the formation of wood, 
except in the most limited degree, yet the buds, whilst they are them- 
selves increased in volume, maintain a corresponding action in the 
roots, sufficient in many instances to form fresh spongioles before 
winter, a process which is favoured by the soil being warmer than the 
atmosphere. Should circumstances occur to prevent the actual pro- 
trusion of cellular substance in the form of spongioles, still an 
accumulation of it will be taking place, ready to burst forth in spring. 
On this account therefore, although December, January, and February 
are sufficiently moist, yet November, or as soon as the leaves have 
fallen, is the preferable season for planting. There may be some 
exceptions, as in the case of very wet soils, where the plants, if, not 
firmly rooted, are liable to be thrown out during winter, owing to 
which spring planting would be more proper. But under ordinary 
circumstances all deciduous trees will succeed best at the period above 
indicated. Such species as push forth their buds early ought 
certainly to be planted in autumn. Many of the coniferous tribe will 
succeed well if planted soon after they have made their summer's 
growth: the earth is then warm, and the plants make roots very 
promptly. Some species of this interesting order of trees require to be 
planted either before winter, so as to have sufficient time to strike 
root, or immediately before their buds begin to burst in the spring. 
These species of trees are injuriously affected by exposure to dry cold 
winds, even when their roots are undisturbed by removal; but if 
planted at a season when several months must elapse before any perfect 
action can commence, the tops are apt to become dried up in the 
interval. It appears that if their juices become inspissated to a certain 
extent, they never again become liquified, probably owing to their 
resinous nature, 

The watering of newly planted trees ought to be attended to. The 
supply in the first instance should be copious, in order to wash the 
earth into the cavities among the roots. Some err in keeping the roots 
of newly planted trees constantly soaked with water, as if they were 
those of bog-plants, for which only such treatment is proper. In 
watering, consideration should always be had to the nature of the 
plant, to which, if it delight in dry soils, no more water should be 
artificially applied than is necessary to moisten it as much as the soil 
in which the species grows naturally, and at a time when shoots and 
leaves are abundantly produced. When watering is performed, it 
should be done thoroughly, so as to reach the lowest portions of the 
root. In the case of pay being much dried from long carriage or 
other causes, the supply on first planting should be very moderate, 
The tops however should be frequently syringed, in order to moisten 
the bark and prevent its absorbing the organisable matter which 
descends tow: the root by the inner bark. The flow must be~ 
extremely weak under such circumstances; but if it can be preserved 
from the effects of drought till it reach the extremities of the roots, 
the formation of fresh spongioles will immediately commence, and the 
tree may then be pronounced out of danger, 

The manner of performing the operation of planting may be reduced 


to one general principle, that of placing the roots in the soil so as to 


imitate as closely as {possible the position which they occupy when 
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wing wild and uncontrolled. Plants indeed be instanced i aera meng baer peso cale be compensated : 
Terre tots have boon eleuttedl th and MNMENat Daal to the J rape deeper veces eae dremaba ee 
depth of four or five feet; or in Poems, Sa sharon surface, von heagpel g to sonrige 


roots can 
ie nature of 
, yet there 


they diverge from the stem, a rule sae anthr! 
self-evident it may be, is frequently violated in 
basin-abaped holo, deepest in the middle, in whi vse pot fangs 
doubled or have their extremities tending upwards on Gu ening dae 
of the cavi 

The_ Seerilis tor the reception of the roots of a plant should be 
considerably larger than those roots will traverse when extended at the 
time of ting. It should be as wide at bottom as at top. The 
bottom should be more or less convex, and the depth such as to admit 
of the roots being covered to the extent observed in undisturbed 
plants of the same species; tat 6 eee part of 
the root should only be just covered. The lower roots should be 
regularly disposed over the convex bottom of the excavation, and 
carefully strewed with some of the finer portion of soil, over which the 
other roots may be More soil should then be carefully rather 


Spear has subsided so as not to stand above the pare the 
latter should be covered with the remaining portion of soil. Except 
very loose or light soils, this method will supersede the necessity of 
the hard beating and in to which the roots of trees are very 
generally subjected. The latter practice is now however by laid 
aside by many, from a conviction of its injurious effects. It is also 
to remark that a plant should be placed, before the intro- 
duction of the soil, exactly as it is intended it should stand; and it 
a not be pulled from side to side for the purpose of the 
the roots. If the tree be drawn to one side, the fibres 
of toe root will also be drawn towards the same side; but they are of 
course too flexible to force their way back when the tree is drawn in a 
contrary ee! and they must therefore become more or less 
bl hould the soil be thrown against the fibres whilst the 
mora covered; it should be made fine, and either shaken 
Grea Mio!igeadd ie) aa 440 parpndundnale ee the roots, or 
seattered by a force impelling it in the direction of the fibres, which 
will be in from the stem towards the extremities, or from the 
The prinel fan here ted licabl the plan’ 

principles here stated are ap le to the ting of large 

as well as small trees, and in fact aia terrestrial species of plant. 
There are, however, many modifications in practice, — of which 
may be noticed as proper under certain eaters reed others as 


portion of soil towards 

them by a second stroke of the dibber. It is evident, however, that 

Martell ia tuox the roots cannot be in the most natural position; 

are in the very reverse of being spread out to the best 

In the case of very valuable species the spade or planting- 

trowel is in erence to the dibber, The latter has polis 
recommend it on the score of good principles in planting; 

—e which it can be cannloped'is a tat Gun be Bid in 

wour. 

Besides the spade and dibber, various other implements are used in 
Svar such as the diamond dibber, a pointed plate of steel with a 
short iron handle; a mattock, used in ston va ip and some others, 

according to circumstances. In all cases, however, where the 

can be used, it is undoubtedly the best instrument. If the 
soil be unfit for allowing the use of the spade, it should be rendered 
capes A and if some time be lost and expense incurred by 
tt instead of smaller and more ex ~wigal but at the same 
ts as the roots, the difference 

of Ui sp in favour of a proper disposition of the 

e 8 


to the preparation of the soil for plan it is 
trenching the ground is attended with profit aa it is 
for the purpose of wood for fuel and small timber. 

mode of preparation sueht ‘Mkowie 40 Ve ted where trees 
so SstecaboN AED Miswhod Sx ccasenter’ Ox Se ter, It has not 
attempted in the case of extensive plantations of 
mountain-land. It may, however, be affirmed with- 
out hesitation that great advantages would be derived from the 
operation being more extensively performed. Something more than 
merely burying the roots of hard-wooded — is thought necessary, 
and accordingly pits are made, i i sere Reteney f> cheve eam 


oc, argh of ea roots 
The req! as they 
ought to be, would be suticlont to regularly trench double thelr area, 


ping im 


lf 
3 


the hard wood for shelter, or as. 
for paneer vine the Cite sone | 


y- 
gy > Sate . glabra, U. montana, attains, near the 
saci Gb tivete a tetwe thrives in most soils. 
Pati Plotenne ataaihe tok valle dislikes stiff clay, 
Plane, Platanus orien rich warm soil, tolerably moist, but not 
retentive. 
Sycamore, Acer pseudo-Platanus, A. platanoides, best in moist 


sil but + will thrive in others not too stiff; withstands the 
ge Castanea vesca, d sandy loam. 
tele hy Juglans regia, deep Samm wis a pervious subsoil ; aiathen 
strong cla; 
Hickory, Canis lia, similar soil to that required by the walnut. — 
Acacia, or locust-tree, eon Acacia, loam; a ™ 
duaicas enue tenreionen seek ee ae 
—_ mena 
60! 
Laburnum, Cytisus alpinus, any soil not too wet. > 
White Bean, Pyrui Attn, tie ee with a pervious subsoil 4 
ery ft deep 1 low rather 
e, uroped, soft deep loam, in moist sitestions, 
Horse-Chestnut, dsculus Hippocastanum, deep loam ; not in exposed 
situations. 
Poplar, 2 grrdn ge P. canescens, P. nigra, P. tremula, P. fastigiata, 
P. Graca, P. monilifera. qTheee thrive in‘altaodt any sol, ap A 
og hte! is doep and rth moist. soil, 
ountain- Pyrus Aucuparia, an wet excepted ; 
piibeed tor high sthestas. f mm, 4 


Alder, Alnus glutinosa, moist or even swampy soil. 
Willow, Salix, a numerous species. Some a thrive in rather ary wl, 


elevation on the warmest sides of mountains, qh better in mountain 
glens they dislike stiff clay and strong loam, and, like all coni- 
erous plants, they do not thrive on P, Pinaster and P. Strobus 
require a less | er aL hone hnae 


Cedar’ of Lebanon, Abies Cedrus, any tolerably good dhe” 
deeper than for the larch, but a payion: sobsoll, tee a 


water, 

Too close planting produces weak drawn-up timber, in consequence 
of the tops only receiving a due share of light. It is true that the 
most magnificent trees are found in those ancient forests that have 
never been sown, 


mpletely above those of t 
ly fallen into decay. 
that those which maintained 


y the assistance of the axe to relieve | 


sooner from their rivals. 
If, on the contrary, trees are planted at too great a 


distance 
each other, they are inclined to ramify into large limbs and 
ae a stem short but much thicker than where the space a 
eenein ol of foliage. If therefore we timber of no a4 
hie seer , Wide planting is pro, is 
aij, the plantation must be m 
ire witleh plantations require from year to year consists in 


 aclean 
that 


_ followed by a flow of sap, whi 
7 becomes 


tations that have been 


E 


_ the tree. 
the cambium 
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ing up deficienci inning, and ing. Deficiencies seldom 
nome ihe Suna be vyparty da Xs ea f and every endeavour 
should be used to prevent the necessity of making up. This is always 
done with considerable di to the plants thus introduced, 
be trenched; but in that case, if the species of tree be 
properly chosen, the plants may do well in consequence of the shelter 

afforded by the older surrounding individuals. 
Thinning should be commenced in due time. No branch of the 


till they have formed a dense thicket 
must be thinned gradually; for if thinned at once, those left wotld 
be injured by the sudden exposure, and would be blown over by 
winds. 


management of planta- 


directions are liable to be misapplied. It ought therefore to be under- 


_ stood, that the sap ascends from the stem chiefly through the albur- 


num, or outer layers of young wood. It then enters the leaves, when 
it is exposed to the influence of light. Having in consequence under- 
— an elaboration, it descends on the outside of the alburnum, that 


being the same, it is in proportion to the surface of 


leaves. The aggregate horizontal growth, or in other words the dia- 
part's 


extension of the stem, branch, and even roots, depends upon 
the quantity of healthy foliage. The diametrical increase of any par- 
ticular part corresponds with the greater or less proportion of foliage 
above that part. Again, it may be stated that if any one tree has a 
clear stem of 20 feet in length, and another has one of 40 feet, the 
roots and foliage of both being equal, the layer of new wood will be 
much thinner in the latter case than in the former; for the deposition 
of woody matter will have to extend over double the surface in the 
tall tree. It may be also remarked, that, in general, if a tree be left 
entirely to nature, it will ultimately produce a greater bulk of wood, 
ing stems and branches together, than would be the case if sub- 
j to pruning. Except however in the case of growing for fuel, 
pruning is more or less n . The value of a timber-tree depends 
chiefly on the stem, the branch timber being of less value. The object 
to be kept in view in pruning for timber is the production of a clean 
no he Yee eee of branches as possible. But it has 
been explained that the growth of the stem depends on the quantity of 
foliage, and without branches a sufficient quantity of foliage cannot be 
Leseres pra the one hand, vg chaps ee of 
is preven’ pruning, yet, on the other, as much foli 
should be preserved as circumstances will it. ot 


us, when a shoot, pay Ar the position of 
eading shoot, and is 


size, 
the timber will be rendered unsound. But if the shoot from which 
aspiring limb took its rise had been stopped in the first or second 
season of its growth in summer, the tree might have been grown with 

ly tapering stem, It is only great irregularities however 
be meddled with during the early growth of the plant ; 
otherwise the increase of roots is prevented, such increase being 


(ornare tram wan 

oung shoots e above description may be checked by being 
shortened in summer; but no large branches should be cut off at that 
season, nor after the sap begins to flow briskly in spring. Towards 


force, is immediately 
c i If a branch be cut off when 
on draws 


The stale on exposure to the air; it then affects 


and Samed bark, often to a considerable extent below the 


wound, and if these are not in all cases so far completely killed, yet 
they are generally more or less injured, and canker is apt to ensue. 

Supposing it were required to rear a tree so as to have a stem of 
clean-grown timber, as tall and as thick as could possibly be obtained 
in any given time. The first consideration is the root, the plant being 
supposed to be young, with a top or upright leading shoot, and several 
side branches. All these should be left undisturbed in the first 
instance, unless such of the latter as may require a check if growi 
too strong for the others or for the leader. The laterals should be left, 
for the sake of the roots, till their presence on the stem becomes incon- 
sistent with the object of producing it as free as possible from knots, 
taking also into consideration that the difficulty in healing the wound 
increases as the branches get older. A few of the largest shoots should 
be those first removed. They may be shortened in the first instance 
after midsummer, and afterwards cut off smoothly by the lowest 
circular wrinkles which form round their base, close to the stem, but 
without slicing off a portion of the bark ; a slovenly practice, of which 
only bad pruners are guilty, and which can only have the effect of 
diminishing the power of the bark to close over the wound neces- 
sarily made by the pruning-knife. Such unnecessary wounds cause an 
extravasation of sap, as may be seen especially in coniferous trees, 
where they are generally covered with resinous exudations. In the 
following season the next largest branches should be in like manner 
displaced, care being still taken, on account of the importance of the 
foliage, as already explained, that the quantity removed shall be no 
more than is absolutely necessary. 

Small branches along the stem should be left till they approach the 
dimensions by which the removal of the others is regulated. These 
principles should be followed up till the required height of stem is 
attained ; after which the branches composing the top shall be allowed 
full freedom, in order to increase, by their organising power, the dia- 
meter of the stem. 

Coniferous trees require little pruning; nor is it necessary to com- 
mence so early with them as in the case of other kinds, In dense 
forests they are found with straight stems approaching the height of 
100 feet clear of side branches, the latter gradually decaying below as 
they become excluded from light and moisture by those above them. 
When from this cause the lower branches of coniferous trees are 
observed to lose in a great measure their vigour, and when their foliage 
contributes little to the enlargement of the stem, they may then be 
very properly cut off, without waiting for their actual decay. It is a 
question whether the branches of these trees should be cut close to 
the stem at once, in pruning; or whether they should first be snagged, 
that is, cut at some distance from the stem, and either allowed so to 
remain or be afterwards cut close. That plan is best to adopt by 
which the least exudation of resinous substance is occasioned, and the 
blemish soonest overgrown. With the view of preventing the former, 
the branch may be shortened only to the first live twigs, so as almost 
to nullify its connection with the stem, preparatory to its final and 
close removal in the following season. 

By choosing the proper season, and by-previous shortening, large 
limbs of any healthy tree may be closely amputated so as to heal over 
without affecting the tree generally, or even the portion of stem more 
immediately connected with the limb to any material extent; yet the 
new layer of wood will prove, on cutting up the timber, to be only in 
close contact with the surface of the wound, which will remain déad, 
and with which the living matter enclosing it could not coalesce. A 
piece of unsound wood is thus embodied. In this case it would be 
advisable to shorten the limb to such of its laterals as will just be 
sufficient to keep it alive till the tree is felled. If, in the interval, the 
branch should push vigorously, means must be adopted to keep it 
always in a reduced state, by merely allowing as much foliage as will 
keep the branch alive, without affording any material addition to its 
diameter. 

The proper season for felling trees is when the sap is most at rest. 
The operation ought not to be performed at any other time, unless for 
fire-wood, The quantity of sap that may be drawn from some trees is 
very great. This sap contains the elements of fermentation, the 
powerful effects of which are evident even on the strong fibre of the 
oak. Softer woods, although very tough if cut at the proper season, 
have been observed to crumble almost to powder in a year or two, in 
consequence of having been cut when in sap, 

(Sang's Planter’s Kalendar; Loudon’s Arboretum Britannicum ; 
Encyclopaedia of Gardening ; Morton's Cyclopedia of Agriculture ; Ste- 
phens’ Book of the Farm.) 

PLASTER OF PARIS. [Catctum; Sulphuric Acid and Lime.] 

PLASTERING. The application of any coat of plastic material to 
the uneven surfaces of masonry or of wood-work, for the purpose of 
bringing the latter to a sufficiently smooth surface to receive elaborate 
surface decoration, is known by the generic name of plastering ; but in 
practice a distinction is made in order to separate the more elaborate 
processes of the plasterer’s art, which are known by the names of 
stuccos, scagliolas, &c. 

i plastering is either executed with the pure dehydrised 
sulphate of lime (or the baked gypsum), or with mortars composed of 
the carbonates of lime, forming a substratum to receive ultimately a 
finishing coat of fine plaster ; the choice between those materials being 
decided by motives of economy, for the gypsum does not occur in 
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large quantities, or over large areas, although it is found in a great 
many are ws When the carbonates of lime are used for ing, 
great precautions must be taken to ensure their perfect hydration before 
they are put upon the walls, as any unslaked lime will be sure to attract 
moisture from the atmosphere, and to slake, or, as the workmen aay, 
“to blow.” Near London the usual practice is to cover the walls with 
a rough coat of lime so slaked, mixed with sand and with cows’ hair, 
for the purpose of counteracting the tendency of the lime and sand 
mortar to contract unequally, thus.to crack, in setting. This coat 
is called the rendering coat, and in good work it is left with a roughly 
trowelled face, able to form a key for the further finishing coats; but 
in commoner descriptions of work, known as laid work, the rendering 
coat is at once floated, or worked to such a surface as to be fit to 
receive the finishing coat. In good work upon walls, the rendering 
coat is then covered with a second coat, called the floating one, with 
which great pains are taken to secure its verticality and its evenness; 
and upon this again the setting coat of ps lime is applied, which is 
trowelled up with more or less care according as the surface is intended 
to receive paper or paint. Upon ceilings, or wooden itions, the 
several rendering, floating, and setting coats are applied, in the same 
order as above, upon laths; and the laths themselves are either pre- 

from oak or from fir. In ceilings, however, it is customary to 
add, after the setting coat, a very fine one, composed of the sulphate 
of lime, or of what is commonly called the “ plaster of Paris,” whether 
obtained from our own or from foreign quarries. 

The manner in which plastering is ted in Paris itself may be 
considered to present the best type of the application of the sulphate 
of lime for that purpose. The gypsum there used is obtained from 
the quarries of Belleville, Montmartre, Triel, or Vaux, and it is usually 
dehydrised in kilns heated by wood; the stone is said to contain a 
certain proportion of the carbonate of lime, and it certainly is harder 
than the English gypsum, on which latter account it may be that the 
French plastering is so much harder than the plastering executed with 
the Derbyshire gypsum. Workmen, indeed, consider it an axiom, that 
“the harder the stone, the harder the plaster.” After the gypsum 
has been burnt, it is ground or pounded, and applied to the as 
soon as possible after. that operation ; the coarser kinds are used to 
render the uneven surfaces tolerably level, and the finishing coats are 
executed with the finer materials, The rough rendering is often laid 
on with a broom, and the setting coat is applied upon it by the appli- 
cation of rather stiff plaster floated under a rule, but finished imme- 
diately with the trowel ; in fact, ordinary French plastering is no 
better than English laid work, and it is quite as uneven and as 
irregular as the latter. In the execution of their ceilings, the French 
plasterers adopt a different system from the one used in England; for 
they generally nail their laths at wide intervals, and upon them they 
lay slabs of old or rough plaster, which they bind together by new 
materials, so as to produce, as it were, a single solid slab of light 
plaster over the whole. ceiling, which is subsequently made smooth on 
the under side by the addition of a setting coat. This description of 
ceiling is heavier than the English ones; but it resists the transmission 
of fire more successfully, and it is also less permeable by sound: the 
latter inconvenience of English ceilings is sometimes obviated by the 
introduction of sound boarding, or of pugging—which, however, are 
objectionable on the score of their tendency to develope the dry-rot in 
the joists of the floors. 

ere is one remarkable difference in the action of the lime plastering 
and of the um plastering, arising from the fact that the crystalli- 
sation of the corks mpanied by an expansion so energetic, that if 
it be not provided for very serious accidents would occur ; whereas the 
lime plastering, as a general rule, has a tendency to contract. Of what- 
ever materials the body of the plastering may be formed, the finer 
mouldings, and all the cast ornaments, are executed in fine plaster, 
unless cements, or the prepared sulphates of lime, known as the 
Parian, Keene's, or Martin's cements, are used. The class of materials 
last named are obtained by the calcination of a previously dehydrised 
sulphate of lime, soaked in solutions of alum, oh &c.; and they 
produce remarkably hard and smooth surfaces, admirably adapted to 
receive paint ; unfortunately, their use is costly. 

Stuccos are made by the application, as a setting coat, of lime mixed 
with calcareous powder, P , and other ingredients, which is 
trowelled up ty dint of excessive labour to a fine surface resembling 
marble, and able, like marble, to receive a Different colours 
are given nd mixing with the lime the metallic oxides of the required 
tints; and the polishing is effected only when the whole of the moisture 
has worked out of the lime. The mode of polishing is by the use of 
fine grits, tripoli powder, and oil rubbers, fh nearly the same manner 
as for marble, iola is in fact a species of stucco, but it is executed 
by the introduction of small particles of fine spars, or of coloured marble, 
into the rendering coat, in addition to the simple lime powder, so as to 

uce the effect of the more ornamental descriptions of marble breccias. 
these ornamental kinds of work are adapted for internal deco- 
ration, but externally they are exposed rapidly to decay. It may also 
be added that, in the construction of concert, or even of debating- 
rooms, it is preferable to finish the walls with ordinary plastering 
than with stucco, or scagliola, for the latter materials are so elastic 
Chet Seay spear? sound in © meaner to interfere with the purity of the 


Whatever mode of 


i 


organic matters in the materials used, for if any of them should be 
present, the nitrogen salts will be thrown out, under such circum- 


stances as to destroy an ting or papering on the walls, It is 
eee neglect of is precaution that we may attribute the 
of so many noble fresco paintings. 


PLATE;-PLATING. In the article Jewettery, Jewe..1no, it is 
e that under the general name of plate are included the pro- 
ductions in gold and silver which are stamped at Goldsmiths’ Hall and 
similar places, while jewellery comprises smaller articles which are 
not so stamped. 

ing our attention to plate, properly so called, it may be stated 
that all such articles made in and near London must be sent to Gold- 
smiths’ Hall, after having been stamped with the maker's mark, 
Persons used to the work scrape off a few fragments for the purposes 
dager if this be found to be below the standard (a gold 18 carats 
fine), the article is broken up; if of proper standard, it is ge and 
returned, Most of the plate is made in and near Clerkenwell, although 
the chief goldsmiths have their retail establishments at the West End 
or in the city; and there is at all times a busy of transmission 
between Clerkenwell and Foster Lane, where assay office of the 
Goldsmiths’ Company is situated. The company receive fees for assaying 
and stamping, amounting in the aggregate to about 4000/. a-year, 1 
the manufacturers. They also receive about 2000/, a-year from the 
government, for their trouble in collecting the Excise duty on gold and 
silver plate, and paying it into the Bank of England. This curious 
arrangement seems to have arisen from the circumstance that, as it is 
a part of the company’s duty to ascertain exactly how much precious 
metal there is in each manufactured article, they have the means at 
once of stating how much duty is payable to the government, ata 
certain rate per ounce, This rate is 17s. for gold and 1s, 6d. for silver, 
if estimated at the full weight; but as there is always a slight reduction 
of weight during the finishing processes which follow the assaying 
and stamping, the government take off one-sixth of the duty, leaving 
it at about 14s, 2d. and 1s. 3d. respectively. There have in recent 
years been about 50,000 of these assayings made in a year. The 
assayers are not allowed to know from whose manu goods the 
particles have been scraped off; each packet is opened, assayed, and 
reported on with perfect fairness. If any manufacturer has erred 
frequently by sending in goods below the standard, the officer who 
receives the goods may direct any subsequent specimens from him 
to be tested with additional severity. Out of London, the towns in 
which the largest amount of gold and silver plate is manufactured are 
Birmingham and Sheffield; halls or assay offices are established 
with duties nearly like those of Goldsmiths’ Hall; and at those 
acurious operation is conducted, relating to diets of gold and silver. 
An assayer scrapes eight grains from every troy pound of plate manu- 
factured, and divides it into two portions, one of which is at once 
paerens the other is placed in a receptacle called the diet-box, which, 
at the end of the year, contains specimens from all the articles manu- 
factured. This box is sent up once a year to London, where the 
master of the Royal Mint assays a fair average of all the small portions 
which it contains : if this average reaches the standard, the assayer at 
Birmingham or Sheffield receives a certificate; if below the standard, 
he is fined. There are a few other assay offices in the United King- 
dom, each having control over the gold and silver plate made within a 
certain district. The Goldsmiths’ Company have often petitioned for 
the abolition of these country offices, on the plea that the assays are 
more scrupulously made by the company’s servants than by those of 
the local halls ; but it is difficult to get rid of the influence of self- 
interest in connection with any such plea. It is admitted, however, 
that plate stamped with the London hall-mark commands a higher 
position in the market than that which has only a country stamp. In 
recent years there have been (in round numbers) about 10,000 ozs, of 
gold plate, and 1,000,000 ozs. of silver plate, assayed and subjected to 
government duty annually in the United Kingdom. 
—" ee wee ont do not re for detailed notice here, 

@ processes of rolling, , punching, chasing, hammering, 
stamping, soldering, riveting, and burnishing, all come into requisition 
in the manufacture of a piece of plate of any considerable size or elabo- 
ration of design. 

The proportion, however, of articles of plate made of real gold or 
silver throughout is very small compared with that of articles in which 
the surface only is of precious metal, laid upon a metal of 
character, By pressure between steel rollers, a thin layer of or 


made, A class of goods called Shifield plate tnsd tba Way Mlle 
has been consi 


coppery or brassy tint when the 


a 
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parts, 
- The whole trade, however, has 
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and these obtain the designation of silver-gilt. 
a revolution within the last 
few years, by the introduction of the process of electro-metallurgy, or 
electro-plating._ By this process a work of art may be made wholly of 
gold or silver, or of a film of those metals on a ground of less value, by 

from certain chemical liquids through the agency of a 
. The processes are explained under ExeEcrro- 
he annexed wood-cut will illustrate the remarkable 


side, or in certain 
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series of operations (as described in that article) by which the better 
kinds of electro-plate are produced: @ is a model for a silver cup, 
formed of wax or composition, and sculptured with an artistic design 
on the outer surface; 6 is one half of an elastic mould, made of 
caoutchouc and other substances, and obtained by casting from the 
model, with the device inside instead of out; c is a copper cup obtained 
by electro-deposition upon the interior of the mould, and afterwards 
detached from it; d is the finished cup, with an electro-silver surface 
an ground, and a handle attached. If possible, 
ite metal is instead of copper as a basis. 
Thére are many curious modes of i of metal with thin 
films of other metal, wholly distinct from those in which gold and 
silver are ed. Most of them, however, bear analogy to ING 
or Try-PLaTING, and will be briefly adverted to in that article. 
PLATFORM, Military, is the floor of wood or stone on which 


and 4in. square, for the trail of the gun (this platform being used 
for guns on travelling carriages). The whole platform is kept together 
and strengthened by a front and rear transom and three sleepers, to 
which the side and trail pieces are bolted down. The front transom is 
fixed close to the parapet, and the platform has a rise to the rear of 
8 inches. This platform is very good for siege purposes, and when no 
great lateral splay is required ; for when it is necessary to change the 
line of fire the whole platform has to be traversed with handspikes. 
Siege platforms, as has been stated, are generally made rectangular ; 
but the stone platforms used in permanent works are made wider at 
the rear, so as to allow the guns a greater splay. This is not so much 
required in siege works when the guns have a fixed object, and would 
further make the platforms more complicated and difficult to lay at 


| night, while the pieces not being uniform would not be interchangeable. 


In fortresses, at the salients and in casemeénts, and in coast batteries, 
the guns are now often mounted on traversing platforms. The gun is 
then raised on a platform which traverses on runners, the pivot being 
fixed either in front, centre, or rear. 

PLATINAMINE, [Ptatinum.] 

PLATINO-HYDROCYANIC ACID. [Cranocen; Hypropriatino- 
oxanie ActD.] 

PLATINUM (Pt). The natural history of this metal has already 
been given. [Piatinum, in Nar. Hist. Dry.] It has been very much 
used during the last fifty years in those experimental and manufacturing 
operations in which vessels are required that are not acted upon by 
hydrochloric, nitric, or sulphuric acids. Platinum knives, crucibles, 
capsules, and dishes, are commonly employed; while stills weighing 
from five hundred to ene thousand ounces are not unfrequently made 
use of for naomi ys Soe of vitriol. 

The metallurgy of platinum has of late years received considerable 
attention, and been greatly improved by MM. Deville and Debray. 
Their memoir ap in the ‘ Annales de Chimie et de Physique’ for 
August, 1859, is abstracted in the ‘ Pharmaceutical Journal’ and 
‘ Chemical News’: its title is, “On Platinum and its Associated 
Metals.” The following table exhibits at a glance the composition of 
platinum ores from various sources ; for details concerning methods of 
analysis, see the paper above referred to. 


Columbia, | California,| Oregon,| Spain. |Australia.! Russia. 
Platinum 80°00 79°S5 51°45 | 45°70 59°80 77°50 
Iridium . . 1°55 4°20 0°40 0°95 2°20 1°45 
Rhodium eo 2°50 0°65 0°65 2°65 1°50 2°80 
Palladium . . 1/00 1°95 0°15 0°85 150 0°85 
Gold . ee 1°50 0°55 0°85 315 2°40 
Copper . ‘ 0°65 075 2°15 1°05 1°10 2°15 
Iron «- 7°20 4°45 4°30 6°80 4°30 9°60" 
Osmide of iridium 1°40 4°95 37°30 2°85 | 25°00 2°35 
Sand . . . 4°35 2°60 3°00 | 35°95 1°20 100 
Osmium and loss 0°05 0°05 0°80 2°30 
101715 100700 | 190-25 | 100-00 | 100°00 | 100-00 


heavy guns are placed in order to be more easily worked. In fortresses 
the are occasionally made of stone in order to withstand 


exposure to the weather, but in field-works they are always of 
abe FE guns the platfor ig ay 


. For rms are laid with a slight rise to the 
rear (about 4 inch in the foot) to enable the gun to be more readily 
run up after the recoil. The mortar platforms are laid level. The 


to 
gun and howitzer platform which, when laid, forms a 
15 ft. by 10 ft. 6 in. broad, consists of the following 
5 


ha sleepers, each 15 feet long x 5in. x 5 in. 
20 planks ” 104 ” 9 ” 2 ” 
2 ribbands 15 4 a 


” ” ” 
10 rack-sticks and lashings, or iron bolts. 

The weight of the platform is about 14 cwt. 

The sleepers are first laid in the direction of the line of fire in cuts 
or trenches made in the ground, which has been previously levelled, 
and are firmly pinned down. They are then covered with the planks, 
which are laid at right angles to the line of fire, and, the ribbands being 

directly over the outside sleepers, are fixed down by the rack- 
Betines hich have been placed, five on each side, under the sleepers 
before they were laid. 


of 45°, the sleepers and planks 
are stronger than in the gun-platform, and seven sleepers are used 
instead of. five. Two sleepers being first laid transversely, then the 
five across them, a then the planking. ; 

Madras platforms for guns are com of a 
Bgl. consisting of two side.pieces, 12 ft. 6 in. 1 cage | 
on which the wheels of the gun run, and two tenth pooned 
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framework of 
9in. x 4in., 
2 ft. 6 in, long 


The preparation of pure platinum from the ore is effected as follows. 
The ore is in a reverberatory furnace with an equal weight of 
galena, care being taken to avoid as far as possible any rapid oxidation 
of the lead. The mass is well mixed so as to convert all the iron into 
sulphide, and to produce an alloy of the platinum with lead; some 
glass is then added, and sufficient litharge to effect the decomposition 
of all the sulphi The metal is then allowed to remain perfectly 
undisturbed for some time in order that the osmides may settle down 
and collect in the lower portion of the mass. The scoria is then 
removed ; the alloy of platinum and lead run off, except the lowermost 
portion which contains osmium, and the lead finally remoyed by the 
i process of cupellation. The fusion and refining of the 
resulting platinum are effected in furnaces made of solid lime and 
heated by a large jet of oxygen and hydrogen gases. 

Nearly all the platinum at present met with in commerce contains 
traces of osmium and a little silicium, but these may be perfect] 
removed by prolonged fusion in the oxyhydrogen furnace just mentione 

Pure platinum is a white metal of the same softness as copper, and 
is susceptible of high polish. It slowly volatilises at a temperature 
considerably above its melting point, and, on quickly cooling, bubbles 
and spirts like silver. In tenacity and ductility it is superior to all 
metals except iron. Its — gravity is 21:15; or after hammering, 
21°5. As a conductor of and electricity, it is inferior to gold and 
silver. It has the property of condensing gases on its surface, and 
when once heated to redness ge ts hot for ‘sx ti if a jet ” 
cold hydrogen or coal im upon it. tinum is no’ 
tarnished by exposure ae is unaffected wy all acids except aqua 
regia, and is not acted upon by dry chlorine. It very readily combines 
with other metals, so that nothing that contains, or is likely to yield, a 
metal as such, should be heated in vessels of platinum. Alkalies also 
corrode it through formation of a double oxide. 

Chlorides of Platinum.—Platinum dissolves in a mixture of three 
parts hydrochloric acid and one part nitric acid. Such a mixture 
(aqua regia) contains free chlorine, which unites with the platinum to 
form bichloride of platinum (PtCl,). The latter may be tee in 


a 


563 PLATINUM BLACK. 


PLEADING, 


Geliquescent prismatic crystals on evaporation. It is very soluble in 
water, soakel of ether. On heating it to 450° Fahr., half the chlorine 
is expelled, and protochloride of platinum (Pt Cl) remains. Both 
chlorides form crystalline double salts with alkaline chlorides. The 
potassio-chloride of platinum (KCI, Pt CL) is so sparingly soluble in 
water, that ite formation is of considerable value asa qualitative test 
for potassium. Its insolubility in alcohol and ether admits of its being 
used as a means of quantitatively estimating potassium. The ammonio- 
chloride of platinum (NH,C1, Pt Cl,) is isomorphous with the potassium 
salt, and is thrown down as a crystalline yellow precipitate on adding 

tolerably strong solutions of bichloride of platinum and 

ide of ammonium. . 

Oxides of Platinum.—The protovide (Pt 0) is a black precipitate, 
formed on digesting the protochloride in caustic potash, and neutra- 
lising with sulphuric acid. It forms unstable salts with acids. The 
binoxide (Pt O,) is precipitated as a bulky brown hydrate, on adding 
carbonate of soda to excess of nitrate of platinum. It forms crystalline 
compounds with the alkalies and with acids. f 

Sulphides of platinum are formed by the action of sulphuretted 
hydrogen on proto- and bi-salts of platinum. The protosulphide (Pt 8) 
is , the Lisulphide (Pt S,) black. 

Feidles of platinum are produced by acting upon the chlorides with 
jodide of potassium. The protoiodide (Pt 1) is black; the biniodide 
(Pt I) is deep wine-red. 

Bi ide of platinum (Pt Br.) is a brown insoluble powder. 

Nitrate of platinum (Pt 0,,20,) remains in solution when nitrate 
of potash is added to bichloride of platinum so long as potassio-chloride 
of platinum is deposited. 

pound platinum and ammonia bases. Platosamine, platinamine, 
 &e—By the action of ammonia on protochloride and bichloride of 
ores and by the action of nitric acid, &c., on the resulting pro- 
cts, a series of remarkable compounds have been produced by Gros, 
Reiset, Gerhardt, and Raewsky. These bodies seem to be derivatives 
of hydrated oxide of ammonium, containing platinum in the place of 
hydrogen : they bear a striking resemblance to the ammonium orGaNI¢ 
BASES. 

Spongy platinum is a dull-gray, soft, porous form of platinum, 
having somewhat the be CTY of sponge. It is produced on ey 
igniting the ammonio-chloride of platinum. It possesses in a hig! 
degree that power of inducing the combustion of inflammable gases in 
the manner already alluded to. When freshly prepared, it causes the 
inflammation of a jet of hydrogen on the latter being impinged against 
asmall =, it. By great pressure spongy platinum is condensed into 
laminw having the metallic lustre. 

Platinum Hack differs from spongy platinum, not only in colour, but 
in being perfectly amorphous. It is also in a still finer state of 
division, and possesses in the highest degree the power of condensing 
gases upon its surface and of inducing the combustion of gases and 
vapours, It is prepared by adding to bichloride of platinum, first 
protosulphate of iron, then caustic soda, and afterwards hydrochloric 
acid; or by precipitation from the chloride by means of metallic iron 
reduced by hydrogen from the oxide obtained on igniting the oxalate 


of iron, : 
Alloys of platinum.— Platinum forms an alloy with tin, which 
ises in cubes, and contains Pt,Sn,. With twenty-five per 
cent. of iridium, or with nineteen and a per cent. of iridium and 
five per cent. of rhodium, platinum forms alloys that are perfectly 
malleable : they may end a — wraicsy almost unacted 
u by aqua regia, and which, from their greatly increased rigidity, 
ar their shape longer and better than if constructed of poleven, 
alone. 

Detection of platinum.—The production of the yellow crystalline 
precipitate with chloride of ammonium, which becomes converted into a 
spongy metal on ignition, is sufficiently characteristic of platinum. 

Estimation of platinum.—This may be effected in the state of spongy 
platinum produced as alread 
ammonio-chloride of platinum which contains 44°28 per cent. of metal ; 
or as potassio-chloride which contains 40°43 per cent. of platinum. 

PLATINUM BLACK. [Ptatixvm.] 
sh aah ae indammable chloride of. Ethyichloroplatinic acid. 

THYL. 

PLATINOPYRIDINE. [Pyrrprse.} 

PLATOSAMINE. [Piatixvm.] 

PLATOSOPYRIDINE. [Pyriprxr.] ; 

PLAYHOUSE. (Txearne.] a 

PLEA. [Pieaprxo.] 

PLEADING at Common Law. Pleadings are the allegations of the 
respective parties to a cause expressed in technical In order 
that a correct decision may be made upon di rights, it is neces- 
sary that the points to be decided should be clearly ascertained, and 
this is eff by the system of pleading, whereby the precise points 
in controversy are presented for decision, unencumbered with extraneous 
matter. 

Actions are now commenced by writ of summons, calling upon the 
defendant to appear, or otherwise the plaintiff will proceed to judgment 
and execution. If the defendant fails to apy , the plaintiff obtains a 
jud, it by default. If he appears in court to answer the i 

him, he is then entitled to'receive from the plaintiff a detailed 


ly directed; or, on a tared filter, as | th 


statement of the nature of his complaint, which is‘called the declara- 
tion, nerratio, or count, though the last of these terms is now mor 
commonly used to denote one of several distinct matters of complaint 
comiptions in the same declaration. ) 

Eight days after the deli of the declaration, the time for pleading 
arrives; the term “ pleading” being not only used in the extensive 
sense mentioned above, but also in the limited sense of the answer, 
whether consisting of statement or of denial, which is made by 
defendant to the declaration. In answering the declaration, the de- 
fendant is not allowed to accumulate his objections both of law and of 
fact in one defensive pleading. The pec 
referring matters of fact to the decision of a 
questions of law to the judges, has created a necessity for 
ting the matters of Foe Son ot Set, ee 
in a shape in which they can be readily und 
this fe ie: oS Shee Ws tpt of 

is fea our ce that the system 
bably indebted for its excellence, 

If, when called oa to 
supposed to admit the com 
fore the court 
as it is termed, 


2 


: 
7 


J 
y nil dicit, those bei 
cicottion. 


a married woman, or as a 
party to a contract which forms the subject of the action, that he is 
sued without his co-contractor 
action. bg Repl oat) (pak Hoal Ne 
rays that the court abate (put down) or quash ae 
The defendant may also pass by these pleas, and admitting, for 
present purpose at least, that the facts stated in the declaration are 
true, may insist that the facts give the plaintiff no cause of action 
against him ; he may accordingly rest (demur) upon the facts as they 


appear in the declaration, and call upon the court to give hegre 5 
his favour upon that state of facts. This form of resting ed 


a “demurrer.” Or, finally, the defendant may answer the complaint, 
or, as it is technically 
in one of two ways: he may deny one or more of 
tions in the declaration which is n ; ep a of ' 
action: or plead one sweeping denial of the whole declaration, which 
is called pleading the “general issue ;”—which pleas are d to 
“conclude to the country,” that is, the defendant in them states his 
readiness to submit to the decision of a jury (who are called “ the 
country,” as contradistinguished from the ‘ court”) the truth’of the 
matter of fact asserted in the declaration and denied in the plea. It is 
oe or aren a fact denied in the declaration; and in 
either case the defendant is said to take issue. Y 
Another mode of “pleading to the action,” is by putting in a 
* special plea,” which either expressly, or, sosceiting tueienigh 
tacitly, admits the truth of the allegations contained in the 1 
but which not only confesses but also avoids them. The special plea 
(whence the whole system is often called “special pleading”) intro- 
duces some new fact or facts, the effect of which, if true, is to show 
that notwithstanding the facts alleged in the declaration, the plaintiff 
is not entitled to maintain his action. As it is yet uncertain whether 
the plaintiff will deny this new matter or will admit it to be true, 
there can be no conclusion to the country upon such a plea, but if 
that new matter contain an affirmative proposition, the defendant is 
supposed to conclude his plea with a verification, that is, an offer to 
prove it if its truth should be controverted on the other side. This is 
called “ tendering an issue.” ‘ 
This special plea may also consist of those facts, on which a court of 
equity would relieve the defendant against the plaintiff's claim, and is 
ence called an equitable defence. ¥ aa 
The next onary Ma the part of the plaintiff will be 


rata the plea either by taking issue 


(denying) some material on in the plea, or by confessing and 
avoiding the plea, alleging some matter which, consistently 1 the 
truth of the plea, its effect and shows that the 


demurs to the plea in abatement, the defendant must either 

that plea and put in a plea to the action, or he must join in demurrer, 
If, upon the argument of the demurrer, the court are of opinion that 
the plea in abatement is good, they give judgment that the 


; ve 
ought not to be paisa or amends his proceedings. If the winnie 
abandon 


te 5 ap ld to the action, ‘ 
If the plai issue upon the plea in abatement, the defendant 
is bound to join issue, that Lt accept the mode of trial offered, and 
if upon atrial the issue be found for the defendant, he has judgment 

the proceedings be quashed ; but if the verdict be for the plaintiff, 
the j ent is, not that the defendant answer over, but 


t the 
recover his demand against the defendant. 


being made 8 co-defendant in the 
pleadiny in chatement, teomen We dotenihash 


led, he may “ plead to the action;” and that — 
terial 7 
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If the defendant has demurred to the declaration, the plaintiff either 
abandons the action or he applies to the court for leave to amend his 
declaration ; or he joins in-demurrer, asserting that the declaration is 
sufficient to support the action, This demurrer and joinder form “an 
issue in law,” or a question between the parties to be decided by the 
court after hearing the matter of law argued on both sides. 

The plaintiff's answer to the defendant’s plea, whether in abatement 
or in bar, is called a replication. If the defendant has taken issue, by 

ing in denial of part or of the whole of the declaration, the 
plaintiff joins issue. If the defendant has pleaded specially, the 
plaintiff may either take issue upon the new matter alleged, or he may 
I new matter,thus in his turn confessing arene the de- 
it’s plea, doing this by equitable replication if the case admits of 
Whenever in the pei pe psig. a peoneiee Geshe takes 

@ proper issue upon an allegation o versary, versary is 
paced he dbakieediedin tedroll Velcon jury but when, instead of 
taking issue, new matter- is pleaded, the adversary has the option of 
taking issue upon that new matter, of confessing and avoiding it, or of 
demurring to it. As the pleadings may thus go on through several 
more stages, names have been devised for those which most frequently 
arise. The defendant’s answer to the plaintiff's replication is called a 
rejoinder ; the plaintiff’s answer to the rejoinder is called a surrejoinder; 


the wg wy gc tanh vpomeen a iag a and the 
plaintiff's answer to the rebutter is a surrebutter. proceedings 
might go on ad infinitum, but for a very salutary rule which forbids a 


go 
from alleging anything inconsistent with, or even not corrobora- 
ious pleadi A violation of this rule is called “a 


point is raised which is found to consist wholly or prin- 

cipally of matter of fact, the parties, provided there has been a correct 
lication of the rules of special pleading, are distinctly apprised by 
Mi pleniiegs of the exact nature of the question to be decided by a 
Le name thus enabled to direct their attention to that question, 
prepare their proofs with reference to that question only. If the 
point in controv is found to resolve itself into a question of law, a 
decision may be obtai by submitting the matter to the opinion of 
the court after argument upon demurrer, without the trouble, expense, 


eee en seot bebe & fare. 
We possess very little information as to the mode of pleading 
i period an important 


previous to the Conquest. At or soon after that 
revolution took place. The pleadings in the Aula Regia, and afterwards 
Salis acura which ianched' out of is, a9 to have been con- 


rina adage heeong or waide d orman advocates called 
“countours.” After a discussion before the court as to the proper 
form of pleading (Serszanrs], the pleadings were minuted down by 
the officers of the court in the form in which they had been finally 
agreed upon. Thus, little or no inconvenience arose from the pro- 
hibition which existed against the making of any alteration in the 
pleadings after they were entered. In the reign of Edward III. the 
pleadings were directed to be carried on in English, and the entries of 
these to be in Latin. Afterwards a custom was introduced 
of preparing the pleadings out of court and delivering them to the 
officers to be entered. In consequence of this arrangement defects in 


Mr. Kerr's ed., vol. iii., ) 
PLEADING IN EQUITY. The following remarks may serve to 
ity differ from Pleadings at Law, from 
they may be taken as supplemental to 
ie aa ia tees aed a ne ee metic. 

e Answer in Equity differs materially from the answer at Law, in 
being upon oath, except in the case of who have privilege of 
peerage, or are Quakers or Moravians, and in the case of a corporation ; 
and the plaintiff may use the whole of the defendant's answer as evidence 
against him at the hearing of the cause, or such part of it as he 
may think proper. He may also, by means of the ions contained 
in the answer, obtain the inspection of books, papers, and writings in 
the defendant's possession, which support his (the plaintiff's) claim, 
and he may use them as evidence at the hearing of the cause, The 


defendant, except on the question of costs, can make no use of his own 
answer, further than as showing what his defence is; and he must 
support this defence by evidence, just in the same way as the plaintift 
must prove those parts of his case which he cannot prove by the 
admissions in the defendant’s answer. Any number of plaintiffs may 
join in a suit, if they have all a common interest, however unequal in 
value, in the subject-matter of the suit ; and a common interest means 
such a legal or equitable title to the subject-matter of the suit, or to 
some part of it, as will entitle them to a decree which shall affect the 
defendants. All the plaintiffs in a suit are considered one, as appears 
from the general rule that a suit is abated by the death of a plaintiff 
or the marriage of a female plaintiff; and also from the rule that a 
person who has no interest-in the subject of the suit cannot join as a 
plaintiff with one who has. But the suit is a different suit against each 
defendant, for each defendant may answer separately to the bill; and 
no defendant is affected in any way by the answer of a co-defendant, 
If a defendant dies, the suit abates as to him, but continues as to the 
other defendants, though it is nearly always necessary to restore the 
integrity of the suit by making the personal representative or the heir 
at law of the deceased defendant a party to it. 

The writ of Subpena was until recently the original process by 
which a party was brought before the court, This writ required the 
person to whom it was addressed to appear and answer “upon pain 
of an attachment issuing against his person, and such other process 
for contempt as the court should award.” Those who had privilege 
of peerage were required to appear and answer by a Letter Missive from 
the lord chancellor. The act 15 & 16. Vict. c. 86, substitutes the 
service of a copy of the bill upon the defendant for the old process. 

The bill is briefly and sufficiently defined to be “a declaration in 
writing, showing the plaintifes griefe,and the wrong which he supo- 
seth to bee done unto him by the defendant, and what damages he 
sustaineth by occasion thereof, praying process against him for redresse 
of the same.” (West, ‘Simboleography, 194, ed. 1622.) “And first 
the matter of every bill ought to be true. Secondarily, the same 
matter ought to be laid down therein plainly and certainly in every 
circumstance of the thing, person, time, place, manner of doing, and 
other accidents. And thirdly, the same ought to be sufficient in law, 
both for the forme thereof, and for the matter, that it be such as is 
examinable in this court; which being otherwise, may be dismissed 
thence,” (West.) 

A bill then is a declaration in writing of a complainant, or of 
several complainants who have such a common interest as may form 
the subject of one suit. Like a declaration at law, it contains the 
claim of the plaintiff and the grounds thereof. In form it is, as 
already observed, a petition or supplication: as it commences with 
words of supplication, so it concludes with a prayer for relief. 

According to present ag e, a bill has become a much longer decla- 
ration than formerly, which is partly owing to the more complicated 
nature of modern transactions, and partly to other causes. It is divided 
into various parts by modern writers, but in effect it only contains two 
parts, the declaration of the grievance and the prayer for relief. The 
declaration consists of what are technically called Statements and 
Charges ; the statements are or ought to be a clear exposition of the facts 
on which the plaintiff founds his title to relief; and every fact which 
is necessary, either by itself or coupled with other facts, to su 
the plaintiff's prayer, should be sufficiently alleged. This rule, though 
it may appear vague, and would be useless to any person who 
attempted to draw a bill without experience in such matters, really 
contains all that can be said in general terms. The recent Chancery 
Amendment Act directs that “every bill shall contain as concisely as 
may be a narrative of the material facts, matters, and circumstances, 
on which the plaintiff relies, such narrative being divided into 
paragraphs numbered consecutively, and each paragraph containing, 
as nearly as may be, a separate and distinct statement or allegation, and 
shall pray specifically for the relief which the plaintiff may consider 

i entitled to, and for general relief.” . , 

The statements of a bill may be followed by charges, which the above 
enactment does not forbid, and which are not a mere repetition of the 
statements, but contain certain things or facts either already stated and 
alleged in the charges with more particularity for the purpose of 
obtaining an admission from the defendant, or they contain new facts 
of which in like manner the plaintiff wishes to obtain an admission as 
evidence in sup’ of his statement and his prayer for relief. It is 
also usual in the charges to suggest the defendant’s grounds of defence, 
for the purpose of ascertaining what they are, and generally to make 
all such charges as, if admitted or proved, would sustain the plaintiff’s 
claim against the defendant. Another object is to discover what 
defence the defendant will make. But the main purpose of the charges 
is to obtain from the defendant what is technically called discovery, 
that is, evidence in support of the plaintiff's claim, either by the 
admissions in the defendant’s answer, or from written papers in the 
possession or power of the defendant. This is the great distinction 
in t practice between a declaration at law and a bill in equity. 
Both state the plaintiff’s demand and the foundation of it; but the 
bill in equity also contains a large part of what, if proved, would be 
the plaintiff’s evidence. Now much of this matter which is charged 
in a bill may be and often is entirely false, and is invented by the 
plaintiff for the purpose of seeing w he cannot extract some 
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idence favoursble to himself from the defendant. The ntiff 
* may invent or suggest as much false matter as he , but it must 

be matter of that kind, which, if true, would give a right to that 


which he demands of or against the defendant. Now the defendant 
must, if required, answer all that the plaintiff distinctly alleges in his 
bill, provided it be material to the tiff’s case, or he must demur 
or plead to it; and he cannot demur, in the case su) |, because he 
thereby admits the plaintiff's case to be true, and therefore he must 
admit that the plaintiff is entitled to the relief which he prays. Thus 
the plaintiff, by means of the right which he has to compel an answer, 
incidentally may obtain the discovery, that is, the evidence, which he 
wishes to have If the defendant can plead to the bill, he is not 
bound to answer beyond the plea; for a good plea is a complete 
answer to the whole bill, or to such part of the bill as it extends to. 

Formerly, the charging part of a bill was followed by interrogatories, 
in which the whole of the matter stated and charged was repeated, and 
the defendant called upon to say yes or no, or give some explanation 
to every item. The recent Act has forbidden the insertion of inter- 
rogatories in the bill, and the plaintiff, if his bill be such as requires an 
answer, must file interrogatories for the examination of the defendants 
separately. The defendant need not answer except thus called upon, 
he may however do so spontaneously if he chooses, : 

“ An answer is that which the defendant pleadeth or saith in barre 
to avoid the plaintiff’s bill or action, either by confession and avoiding, 
or by denying and traversing the material parts thereof.” (West, 194.) 
Thus it appears that an answer in equity is in form the same as a plea 
to the action at law. It must be a complete answer to ev i 
sufficiently alleged and charged in the bill, at least to everything that 
is material to the plaintiff's claim. By the recent Act it is enacted, 
that “ the answer may contain not only the answer of the defendant 
to the interrogatories, but such statements material to the case as the 
defendant may think it necessary or advisable to set forth therein, 
and such answer shall be divided into paragraphs numbered con- 
secutively, each paragraph containing as nearly as may be, a separate 
and distinct allegation.” 

A defendant, as already observed, must in proper form and in due 
time, as prescribed by the rules of the court, answer the interrogatories 
upon oath, unless he has privilege of peerage, or be a Quaker, or other 
person who is excused from taking an oath, in which case his statement 
on honour in the case of those who have privilege of peerage, and in 
the other case his solemn affirmation, is sufficient. But the plaintiff 
may consent to take the answer without the defendant’s oath or signa- 
ture, which is sometimes done. Those who are not Christians must 
swear to the truth of their answer in such form as the religion which 
they profess declares to be a binding form. 

A plaintiff may by leave of the court amend his bill either before 
answer or after ; that is, he may strike out parts and insert new parts ; 
and it is not easy to say what are the limits to the amount of altera- 
tion. A defendant is rarely permitted to amend his answer. 

A demurrer in equity needs little explanation further than what has 
been given. [Equrry.] When it is a demurrer to the whole bill, 
which is the most usual kind of demurrer, the object generally is to 
get rid of the suit, and to avoid an answer which may give the Pp intiff 
some discovery. If the demurrer is allowed, the suit is y at an 
end; but leave is often given to the plaintiff to amend his bill, parti- 
cularly where the demurrer is for want of proper parties. If the 
demurrer is overruled, the suit proceeds. 

A plea in equity may require a few words of explanation. A plea 
in bar to the whole bill, which is the common kind of plea, is an 
averment which is offered as a substantial answer to all the statements 
and charges in the bill, though it is not in form such an answer. In 
fact, a plea in equity is the same thing as — at law: it is the 
defendant's answer to the whole of what is adversely alleged, and as 
it does not in terms answer all that is adversely alleged, it must be 
taken to admit that to be true which it does not in terms answer, 
because the averments of the plea are offered as a com: answer to 
the bill. In the old books there is no distinction made between a plea 
in equity and an answer in equity; nor is there any difference sub- 
stantially. “A plea is a special answer to a bill, differing in this from 
an answer in the common form, as it demands the j mt of the 
court in the first instance whether the matter by it does 
not debar the plaintiff from his title to that answer which the bill 
requires.” (Lord Redesdale, in Roche y. Morgell, 2 8. and L., p:724.) 
Now, as a complete answer is that which the plaintiff requires, and is 
entitled to if his bill is good in substance and form, and as discov 
is in many cases his chief object, and in some cases his onl “object, fe 
is evident that before any further i os ee the 
matter of a bill to which a defendant pleads, it must be determined 
whether the plea is good in form: and for this pu the averments 
of the toust be considered as true; and that of the 
bill, must also be considered as true to which the plea is no direct 


+ Now, the plea is good in form if it contains averments which either 


aramive all the allegations in the bill that give the plaintiff a 
jef against the defendant, or positive averments which 
the effect of such allegations. The plea is bad in form if the 
averments of the plea, though true (as on arguing the formal good- 
ness of the plea they are assumed to be), are not a complete answer 


title to 
destroy 


tion or affirmation or both, to all the allegations in the 


aary 

to which the averments of the plea do not extend. In order therefore 
that a plea may be taken as a sufficient answer to the whole bill, 
must contains sufficient averments to negative or displace all the 
allegations in the bill which, if true, gave the plaintiff a title to relief. 
But inasmuch as a plea is an answer, defendant must, in addition 
or. serena, re ae eety Hon to rd ge ge-pent 

charges in upon which he cre 
would destroy the effect of the matter pleaded; and this is 


good in form, then the truth of the plea 
: just as, in the case where the bill is ans 
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the answer in support of 
plea, if there is one, may serve for an answer as far as it 
and the court may accordingly order it to stand for an answer to 
part of the bill, with li to except to it or not, according 
may be an insufficient or sufficient answer to that part of the bill 
which it extends, 

The matter pleaded as an answer to the bill must be one thing, 
such a thing as is an answer to the whole of the plaintiff’s demand, or 
to so much of the bill as the plea extends to. The defendant cann 
according to the rules of equity pleading, plead in bar several ar 
distinct matters, any one of which would be an answer to the bill. 
But if the averments are averments of separate facts which form one 


sell 


€ 


ae esa Teed, 15 te 377). . fe ie - 
e definition of a plea “not denyi e equity, but bringing 
forward's fact which, if tase, Giaghines tic" ba tn bebolense aiih same as 
the definition of an exceptio by Gaius (iv. 119) :—“ Omnes 
in contrarium concipiuntur, quia adfirmat is, cum quo agitur.” ’ 
A defendant may disclaim all interest, right, or title in or to the 
matter of the plaintiff's bill; but it will nearly always happen that 
such disclaimer will be an insufficient answer by itself, and there 
will be parts of the bill to which it will be necessary to give 
answer. 
A defendant may demur to a part of a bill as well as to the whole 
bill: he may also plead to a part of a bill as well as to the whole bill : 
and he may demur, plead, answer, and disclain, with respect to the 
same bill. But it is very rare that any two of these ways of 
are united, except an answer and disclaimer, on account of the 
difficulty attendant on such a mode of defence. For it follows from 
the nature of these ways of pleading that they must severally apply to 
substantially different parts of the bill. A man cannot plead to that 
matter to which he demurs; for to plead is to offer something as an 
answer sufficient in substance, though it may not be so in form, and to 
demur is to allege that he ought not to answer. For the same reason 
he cannot answer, in the formal manner of an answer, to that to which 
he has either pleaded or demurred, having by pleading already offered 
something as a sufficient answer, and having by demurrer alleged that 
he ought not to answer, “A plea or answer will therefore overrule a 
demurrer, and an answer a plea; and if a disclaimer and answer are 
inconsistent, the matter will be taken most strongly against the defen- 
“a upon the dis¢laimer.” Nace eis p. 320.) 
eadings in equity were formerly continued, like pleadings at law, 
beyond the bill and answer. The plaintiff replied to the defendant's 
answer by his replication, which is defined to be “ the plaintife’s speech 
or answer to the defendant's answer, which must affirm and pursue his 
bill, and confesse and avoid, denie or traverse the defendant's answer.” 
(West.) Thus if the answer denied the plaintiff's claim as stated in 
the bill, and suggested or stated some new matter, it was necessary for 
the plaintiff to make a special reply which was analogous to the 
defendant's answer. To meet this special replication, the defendant 
t in a rejoinder, which is defined to be “the answer which the 
endant maketh to the plaintif’s replication, which must pursue and 
confirm his answer and not swarve from the same, and sufficient’ 
confesse and avoid, denie or traverse each material part of the plaintif’s 
replication. If the ies be not at issue by reason of some new 
matter disclosed in the defendant's rejoynder that requireth answer, 
then may the plaintif surrejoyne to the said rejoynder, and the defen- 
dant in like manner to the surrejoynder, if there be cause, which 
verie opeges (West.) ; 
method of pleading by special replications and rejoinders is 
now disused, and all the Spjecta of rary proceedings pe 2 
attained by the power which the plaintiff has of amending his bill and 
stating his case ina better form after he has seen the defendant's 
answer. ‘The disuse of special replications has also led to the practice 
of frequently stating the plaintifl’s case more completely in his bill in 
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the first instance, and introducing numerous charges. and suggestions. 
Thus if the plaintiff anticipates that the defendant may plead to his 
bill, and so prevent him from obtaining the complete answer which he 
wishes, he will charge various matters in his bill which will destroy 
the effect of the anticipated plea, unless the defendant supports his 
plea by a full answer to such matters. , 

ing to recent practice the plaintiff may at any time after the 
time allowed for answering has expired, move the court for a decree, 
in which he relies entirely upon the admissions in the answer to 
substantiate his own case. If the answer is against him, he must file a 
replication, by which he joins issue with the defendant, and both sides 
are at liberty at once to go into evidence to support their several 


cases. 

The form of pleading used in this country is derived from that of 
the Romans. In Bracton’s work, the fifth part, which is entitled 
‘ De Exceptionibus,’ occupies the same place in his treatise as the same 
matter does in the Institutes of Gaius and of Justinian, and the terms 
used by Bracton are those of the Roman law : indeed, the whole work 
of Bracton follows the method and order of Justinian’s Institutes. A 
comparison between the Roman and English procedure in equity is 
made in Gilbert’s ‘ Forum Romanum.’ 

After the Legis Actiones among the Romans fell into disuse, the 
mode of ure was formulas, the nature of which is fully 
explained by Gaius (iv. 39, &c.). The Demonstratio was that part of 
the formula which showed the matter upon which the plaintiff's 
demand was founded; the Intentio contained the demand; the Adju- 
dicatio gave power to a judex to decide on the matters in dispute; and 
the Condemnatio empowered him to make a decree in favour of the 
plaintiff, or to dismiss the defendant, according to the evidence pro- 
duced before him. The formula was a proceeding in jure, that is, 
before the praetor, and it contained the instructions to the judex, to 
whom, according to Roman practice, the investigation of the facts and 
the ministerial duty of pronouncing the decree were entrusted. The 
answer of the defendant to the plaintiff's claim was called Exceptio, 
and exceptiones were either peremptorie—in the bar, or dilatoria—- 
in abatement. The plaintiff might answer the defendant's plea by his 
Replicatio, and the defendant might answer the Replicatio by a Dupli- 
catio, to which the plaintiff might answer by a Triplicatio; “and the 
practice of all such pleadings,” says Gaius (iv. 129), “ has been sometimes 
carried even farther than this, owing to the multifarious character of 
the matters in dispute.” 3 : 

One example may be sufficient as an instance of the Roman pleading. 
“ Tf an argentarius sue for the price of a thing sold by public auction, 
the form of the defendant's plea may be a submission to have judgment 
against him, provided (si) the thing which was p has been 
delivered to him ; and this is a good plea (exceptio). But if the con- 
ditions of sale were that there should be no delivery till the money 
was paid, the argentarius may put in a replication to this effect, sub- 
mitting to the plea, unless (nisi) the conditions of sale were that the 
thing should not be delivered to the purchaser before he had paid the 
money” (iv. 126). The words si and nisi, which are used in this pas- 
sage, were introduced merely for the purpose of adapting the 
for insertion in the formula; for the Condemnatio in the formula was 
conditional ; that is, if so and so is proved, then make such and such 
a decree against the defendant; and if not proved, dismiss the de- 
fendant. 


PLEDGE is a thing bailed (delivered for a temporary purpose 
[Battwent]) asa security to the bailee for the performance of some 
engagement on the part of the bailor. When the pledge is for a debt, 
more especially where it is given to secure a loan at interest, it is com- 
monly called a pawn. [PawnBroKer.} In bailments the degree of 
care required from the bailee varies according to circumstances. When 
the bailment is for the sole benefit of the bailee, he is bound to use 
the greatest care, and is excused by nothing but unavoidable accident 
or irresistible force. When the bailment is for the mutual benefit of 
bailor and bailee, the latter is bound to take the same care of the thing 
bailed as a prudent man usually does of his own. When the bailment 
is for the sole benefit of the bailor, it is sufficient if the bailee keep 
the goods bailed as carefully as he does his own, however negligent he 
may he. Different writers on the law of bailments refer the contract 
of to each of these divisions. 

, is bound to return the pledge and its increments, if 
any, upon bei yg wey so to do, after the performance of the 
engagement. Thi Te dalingeched, 1b the: piedes. tam, esbacd $0: 
exist by some cause for which the pledgee is not answerable. But he 
is responsible for all losses and accidents which happen after he has 
done an: inconsistent with his duty as pledgee, or has refused to 
do his duty. When the full amount of the debt or duty therefore is 
tendered and refused, and the is detained, the pledge is at the 
sole risk of the pledgee: so if the p! misuse the pledge. In every 
case where the pledge has Sena we. SromgeCe act oe 
default of the the owner may recover damages to the amount 
of the injury, in an action on the case. By the act of pledging, the 
pe ee Lae the property is his own, such as 
can rightfully pledge. 

The contract of pledge may be extinguished by the performance of 
the engagement for which the pledge was given, or by satisfying the 
engagement in any other manner, either in fact or by operation of law, 


as by the acceptance of a higher security without an express stipula- 
tion that the pledge shall continue. 

Tf the engagement, to protect which the pledge is given, be not 
performed within the stipulated time, the pledgee may sell, upon 
giving due notice to the pledgor. If no time be stipulated, the pledgee . 
may give notice that he requires a prompt fulfilment of the engage- 
ment, upon non-compliance with which he may sell. 

The possession of the pledge does not affect the right of the pledgee 
to enforce performance of the engagement, unless there be a special 
agreement, by which he has engaged to resort to the pledge only, or to 
look to it in the first instance. 

Though the pledgee may sell, he cannot appropriate the pledge to 
himself upon the default of the pledgor; nor is he at liberty to use it 
without the permission of the owner, expressed or clearly implied. 
Such an implication arises where the article is of a nature to be bene- 
fited by or to require being used, in which latter case the use is not 
only justifiable but indispensable to the discharge of the duty of the 
pledgee. (Story’s ‘ Commentaries on Law of Bailment.’) 

As to the power of an agent to pledge, see AGENT ; and Facronr. 

PLEDGE (Roman). This word formerly denoted a person who 
was a security for another; but it now denotes a thing which is a 
security, and generally for a debt. 

The chief rules of English law as to mortgaging and pledging are 
derived from the Roman law, in which however there is no distinction 
among pledges, dependent on the nature of the thing pledged, whether 
it was a thing movéable or immoveable, corporeal or incorporeal ; and a 
thing could not be the subject of pledge unless it could be the subject 
of buying and selling, for the power of selling a pledge was an im- 
portant part of the creditor’s security. A man might pledge a thing 
either for his own or another person’s debt. The terms used in the 
Roman law to express pledging, and also the thing pledged, are Pignus 
and Hypotheca. It is properly hypotheca, where there is a bare agree- 
ment (nuda conyentio) that a thing shall be a security to a creditor for 
a debt, and the thing remains in the possession of the debtor. The 
word hypotheca (ixo@jxn) is Greek, and denotes a thing subjected to a 
claim or demand. When the thing was delivered to the creditor, it 
was called Pignus (Isid., ‘ Orig.,’ v., c. 25); and as moveable things 
would for obvious reasons be most frequently delivered, a notion got 
established among some Roman lawyers, aided by an absurd etymology 
(pignus appellatum & pugno, ‘ Dig., 50, tit. 16, s, 238), that the term 
pignus was applicable only toa pledge of moveable things; and this 
notion has also prevailed in modern times. The true etymology of 
pignus seems to be the same as that of pactum. It is generally said 
that hypotheca corresponds to the English mortgage, and pignus to 
pawn or pledge; but this is not the case. No ownership was trans- 
ferred by the Roman hypotheca, The term hypothecation in English 
law is still used to express the mortgage of a ship or its cargo. 

After the time agreed on for payment was passed, the creditor had 
the right of selling the pledge and of retaining his debt out of the 
produce of the sale. If the produce of the sale was not sufficient to 
discharge the debt, he had a personal action against the debtor for the 
remainder. Originally perhaps he could only have this right of sale 
by express contract, but subsequently the right to sell (jus distrahendi 
sive vendendi) was an essential part of the contract of pledge. Though 
the creditor was not the owner of the thing (dominus), still he could 
transfer ownership to the purchaser, a doctrine that is only intelligible 
on the supposition that he sold it as the attorney or agent of the 
debtor. But the creditor could only sell the thing in respect of the 
debt for which the thing was pledged, and not in respect of other 
debts due to him from the debtor, though he might apparently retain 
the surplus of the sale in his hands as a satisfaction for ai other 
debts, The power of sale was to be exercised pursuant to the terms 
of the contract; and when there was no agreement as to the form and 
manner of sale, the law prescribed the mode of proceeding, which the 
creditor was bound to observe strictly. It was once usual to insert in 
the contract of pledge a Lex Commissoria, that is, a condition by 
virtue of which the thing pledged became the absolute property of the 
creditor, if the money was not paid at the time agreed on. But by a 
constitution of Constantine (‘ Cod.’, viii., tit. 35) it was forbidden to 
insert such a clause in the contract. If anything remained over after 

isfying the creditor, it belonged to the debtor. 

As the pledgor remained the owner of the thing pledged, he could of 
course sell it, but the purchaser took it subject to the pledge. The 
creditor who was in possession of a pledge was answerable for any 

that befel it owing to dolus or culpa, that is, fraud or neglect, 
but he was not answerable for unavoidable to 

A pledge was determined in various ways; by the destruction of 
the thing, by the creditor releasing the debtor, by the debtor paying 
the debt, and in other ways. When the debtor offered the money to 
his creditor, he was entitled to have the pledge restored to him, © This 
might be obtained by an actio pignoraticia, which was an actio in 
personam, and also lay for damages done to or sustained by the thing, 
or for the surplus of the money if the pledge had been sold by the 
creditor. The creditor had a contraria pignoraticia actio against the 
debtor for expenses incurred as to the pledge, for any fraud in the 
matter of the pledge, as passing off base for better metal, and in some 


cases, 
The Roman law of pledges has been treated by various writers at 


or PLEDGING, CUSTOM OF. 


‘ 


PLEURISY. 


great length. A compendious view of it is contained in Brinkmann's 
*Institutiones Juris Romani,’ Slesvici, 1822; in Marezoll, ‘Lehrbuch 
der Instit. des Rém. Rechtes,’ Leipzig, 1839; and in Ayliffe’s ‘ Law of 
Pledges or Pawns,’ London, 1732. 

PLEDGING, CUSTOM OF, derived from the Frencli pleige, a 
surety or gage. The expression “I'll pledge you,” in drinking, is 
deduced by some of our writers on po antiquities from the times 
when the Danes were in possession of E It is said to have 
been the custom of that people to seize the moment when a native of 
the island was in the act of drinking, to stab him with a knife or 
dagger ; whence people could not drink in company unless some one 
present would be their pledge or surety that they should receive no 
harm. (Brompton; Sir Richard Baker's ‘Chron.;’ H , * Hist. 
Great Brit. :’ see also Eric Pontoppidan’s ‘Gesta et Vestigia Danorum 
extra Daniam,’ vol. ii.) 

Others state the custom to have taken rise from the death of 
King Edward the Martyr, son to Edgar, who, by the contrivance of his 
step-mother Elfrida, was stabbed in the back as he was ing. 

Brand thought the ion meant no more than that if you took 
your cup or glass, I p myself to you that I would follow your 
example. (Brand's ‘ Popular Antiquities,’ edited by Sir H. Ellis.) 

PLEIADES. [Tavrvs.] 

PLENARTY. {Quan Iupeprr.} 

PLENIPOTENTIARY. [Aspassapor.] 

PLETHORA (a Greek word, #An@épn, plethérc, fulness, in which 
sense it is used by the Greek medical writers) signifies a redundancy of 
blood, By the older writers the term was used to express an imagined 
superabundance of any of the fluids of the body; and the terms 
bilious, lymphatic, and milky plethora, &c., implied the exist of an 


applicable to the whole. A more essential distinction is that adopted 


knowledge of anatomy, or upon ‘some fanciful theo- 
retical ion, and whatever may be necessary to ag 
the article as far as possible up to the level of the present state of 
x chr called Paulus Aégineta (loco in Mr. 
od isy, properly so ;’ says Paulus Agineta (loco cit., in M 

Adams's rah 8vo, London, 1834), “is gn inflammation of the 
membrane which lines the ribs, and is attended with difficulty of 

, cough, continual fever, and shooting to the clavicle 
and bh ondrium,” which definition agrees with that given by Galen 
(‘De Loe, Atiec.,’ lib. v., cap. 3, p. 326, ed. Kiihn; ‘Ad. Glaue. de Med. 
Meth., lib. ii., cap. 1, p. 77; ‘ Introd., cap. 13, p. 784; ‘ Definit. Med.,’ 
§ 264), Aretewous, Aéti i 


which rest only 


"I 


Heavy pain in the middle of the sternum, descending towards ite = 
i great anxiety; the inflammation, from its 
yuna, being obviously seated in the mediastinum. 3, Pleuritis 
i ica, yu terrane Painful constriction 
around the precordia; small, quick, laborious breathing; manifesting 
that the inflammation is seated chiefly in the diaphragm, He adds, 
however, that the subdivisions lead to nothing of practical importance, 
as the causes are nearly alike, and the same mode of treatment is 


by Dr. Law (‘Cyclop. of Pract. Med.’), namely, acute and chronic, and 
this will be followed here, because it seems almost impossible to treat 


excess of one or other of those fluids in the blood. Distinctions were 
also made, aud by a few are still retained between plethora from excess of 
blood, from insufficient capacity of the vessels, from deficient strength, 
and soon. By the majority of the physicians of the present day how- 
ever, the term plethora is used only to express that condition in which 
the quantity of blood and its nutritive qualities exceed that standard 
which is compatible with present or the prospect of continued health, 

Plethoric persons are marked by a florid ruddy complexion, a full 
hard pulse, a tendency to hemorrhage from the nose or other parts, a 
frequent sensation of fatigue and weight in the limbs, a disposition to 
sleepiness, and by being in what is a termed good condition. 
In this degree plethora cannot be regarded as more than giving a 
tendency to disease whenever any slight occasional cause is applied. 
Ina greater degree however, it produces effects which are in them- 
selves important: the complexion is yet fuller and more florid, the 
face seems swollen, and the eyes blood-shot, there is pain in the head, 
with giddiness, ringing in the ears, dulness, heavy sleep, and a sensa- 
tion as of flashes before the eyes, inability of exertion, constant feeling 
of fatigue, and frequent palpitation of the heart. 

Such a condition, to which some persons seem from birth peculiarly 
predisposed, may be produced in nearly all by the constant use of very 
nutritious food, by gluttony or excess in beer, by indolence, or by the 
insufficiency or suppression of some habitual discharge. Its principal 
evil is that it renders the person who is affected by it peculiarly liable 
to acute inflammations and to hemorrhages in important organs, as 
the brain, in which the latter produce apoplexy. To avoid such con- 
sequences, a less nutritious diet, abstinence from exciting drinks, and 
the regular employment of active exercise are commonly sufficient ; 
but in more advanced and in extreme cases of plethora, blood must be 
drawn freely both from the arm and from the neighbourhood of any 
organ in which there seems a liar disposition to its accumulation, 
or from which it was once itually discha) 3 active aperients 
should also be administered, and the diet should be reduced to a much 
lower scale than that which had the chief share in engendering the 
disorder. 


PLEURISY (Pleuritis), © word derived immediately from the 
French Pleurésic, which comes from the Greek rAeupiris, and this again 
from xAeupby, the side, which is defined by Rufus Ephesius (‘ De Corp. 
Hum. Part. Appell. pp. 30, 51, ed. Clinch) to mean way 1d bed rf 
pacxarg, “ all that part which is under the arm-pit.”* As this is one 
of the diseases of which both the nature and the treatment were 
understood by the ancients almost as perfectly as by ourselves (except 
of course that they had not the assistance of auscultation and per- 


cussion to help them in forming their diagnosis), it may be as well to 
give in their own words those passages which have been with 
more or leas alteration by every succeeding writer on subject, 


omitting those which are either erroneous from their less accurate 


* The word sAswsirs is generally said to be derived from «avge, the pleura, 
but (us far as the writer is aware) the word +Aiwg& is never used by the ancient 
medical writers in that sense, That which is culled the pleura by modern 


fo 
anstomists is called drifexds Jum, or simply driwads by Aretaus (* De Cans, et 


Sign. Morb. Acut,,’ lib. 1, cap. 10, p. 20, ed KGhn), Aétius (lib. viil., cap, 76, 
D. 175, B., ed Ali); Alexander Trailiauus (lib. vi., cap. 1, p. 85, ed. Steph.), 
and Paulus Avgineta (lib lil, cap, 33, p. 41, B., ed Ald.). Galen uses the same 
word in more than one place, and with regard to its meaning says (‘De Anatom, 
Adminisir.,’ lib. 7, cap. 2, p. 591, ed. KGbn), “ As the other membrane is called 
the peritonmum (#igerérace), because it is extended around (@8 rod siqiriréeOas) 
the alimentary vessels, so this (that is, the pleura) is called oritexds, because 
it fastens together internally (ieadiw ) the whol¢ of the ribs.” 


ither of the nature or the treatment of these two forms of pleurisy 
under one and the same head. y 
In acute pleurisy, — Areteus (loco cit.,in Dr. Reynolds's transla- a 
tion, 8vo, London, 1837), “ we have acute pain in the clavicular region, i 
together with a sharp burning heat; the recumbent posture is on 
the inflamed side, because there the membrane remains in Yor gee } 
but to lie on the opposite one is exceedingly painful, and from the — 
weight, inflammation, and , the pain extends through the 
whole continuity of membrane to shoulders and clavicles, in some _ 
even to the back and shoulder-blades. To this succeed dyspnea, 
watchfulness, loathing of food, bright redness of the cheeks,a dry 
cough, difficult expectoration. To this description it may be 5 : 
from Paulus /Egineta, that “the pulse is hard and serrated;” and it 
should be noticed that the decubitus, or position of the patient, f 
mentioned by Areteus and by numerous modern writers, is 
not ,constant, and therefore cannot be exclusively relied upon as a 
diagnostic sign, for it is sometimes observed that the aggravation of 
the acute lancinating pain caused by the pressure when lying upon this 
side, makes the patient seek a more easy position either upon the 
“Ok! sepaet 0: tier dines af be distinguished 
i to iagnosis of pleurisy, it isti : 
from hepatitis, says Paulus Algineta, by the pain in pléneriay being pun- 
gent, and the cough being sometimes without expectoration and some- 
tirhes with it, and by the pulse being hard and serrated; while in 
inflammation of the liver the pain is not pungent, nor is the pulse so 
hard, and the cough throughout is dry and without ion, and 
the face pale. (Compare Alex. Trall., loco cit.) It may be 
distinguished from inflammation of the external muscles, or pleuro- 
dynia [PLevRopynta], by the latter affection being (according to the 
same author) unaccompanied with cough and expectoration, nor is the 
pulse hard. From pneumonia it is hard to distinguish it wi 
calling in the aid of auscultation and percussion ; and indeed Dr. | 


umonia it shifts not only 
from the one side to the 


Pee opp Be exist when the quantity of fluid effused is no more than 
rms @ thin layer between the lungs and parietes of the The 
bruit de frottement, or sound of friction, will be heard when there is 
albuminous exudation, with little or no ion of 

pon percussion, there will be more or less of sound, moderate 
resistance, decreasing from below upwards; and this dulness will be 
oo i . or sepownd by change of position, It was in of 
pleuritic effusion that Hippocrates proposed the succussion, or shaking 
of the chest, as a means of assisting the diagnosis (* De Morb., lib. i, 
p. 178, ed. Kiihn ;. ibid., lib, ii, pp. 266, 268; * Coac, Preenot.,’ p. 306; 


al 
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‘ De Loc. in Hom.,’ pp. 128, 124); but it is now known that no sound 
can be heard unless air be in the chest at the same time—that 
is, unless empyema be combined with pneumo-thorax, which is a rare 


With respect to the anatomical characters of pleurisy, they agree 
with what may be observed in inflammation of all serous membranes, 
in morbid alterations of the pleura itself, and partly 
of the secreted fluid. Inflammation of the pleura, says Laennec, is 
surface; the 


exudation of lymph, is wall; into cellular substance, or 
i ae om Wine whet of the pleura. The serous 
effusion is absorbed, the compressed lung expands, and the false mem- 
brane investing it and the pleura costalis become united into one 
substance, which afterwards becomes vascular and organised, and 
constitutes permanent adhesions. A severe pleurisy that has termi- 
nated by numerous adhesions, renders the part so affected much less 
liable to subsequent attacks of the same disease ; and when it occurs, 
the inflammation and effusion do not extend to the adherent parts. 
e the occasional causes of pleurisy, enumerated by Laennec 
), are,—long exposure to cold after violent exercise; metas- 
tasis of gout, rheumatism, and cutaneous diseases ; blows on the chest; 
and fracture of the ribs. “ The winter season,” says Areteus, “ is most 
liable to produce this disease, and next to it the autumn; the spring is 
less so, unless it chance to be a cold one, while the summer is the least 
so of all.” period of life, he remarks that old 
people are more liable to it than those who are in the prime of life, and 


these again than chi Among predisposing causes, ec 
‘mentions a slender frame, narrowness of the chest, the immoderate 
use of spirits, and tubercles in the lungs. 


Pleurisy terminates either in resolution, suppuration, or gangrene. 
‘The former is the ordinary and most favourable issue. The last occurs 
rarely, and Laennec has seen only one instance of it from acute inflam- 
mation. Suppuration, however, is by no means uncommon, in which 
case, says Aretius, “shivering fits ensue, and lancinating pains, accom- 
panied with a desire to sit in an upright spoon the breathing gets 
worse, and there is great fear lest the lung, by suddenly drawing in the 
purulent matter, should produce suffocation, after the previous and 
greater danger has been escaped : should the matter, however, burrow 
between the ribs and separate them, and either point externally or 
burst into the bowels, the patient usually recovers.” 


should be taken from the side affected, or from the opposite. Hippo- 
erates, and most of the earlier Greeks, recommended the former, while 
the latter method was practised by Archigenes (‘ ap. Aétium,’ tetrab, 
, serm. 4, cap. 68), Avicenna (‘ Canon.,’ lib. iii., fen. 10, tract 5, cap. 1), 
Avenzoar (‘ Teisir, lib. i., tract 16, cap. 3, p. 23, D., ed. Venet., 1549), 
ers in the middle ages. The dispute, which is one of 
have been settled by the discovery ofthe circulation of the 
before that time (as may aally ve imagined) considered to 
greatest consequence, and at the beginning of the 16th 
~ century raised a kind of civil war (as Bayle says) among the Portu- 
physicians on account of the controversy between Denys and 
SAA ha: piatiaiiend of Whddh''are 400: eurlows: ‘to be: ab 
omitted. The dispute was brought at last before the tribunal of the 
university of Salamanca, where it was canvassed in a most profound 
manner by the body of physicians; but in the meantime the partisans of 
Denys, were the more powerful, obtained a decree from the civil 
authorities forbidding physicians to bleed on the same side on which 
pleurisy was. At last the university of Salamanca gave judgment, 
and decided that Brissot’s opinion was the pure doctrine of Hippocrates 
and Galen. The other party removed the cause before the Emperor 
Charles V., 1529, and were not satisfied with exclaiming against the 
doctrine of Briasot as false, but declared it to be impious and deadly, 
it was no less pernicious to the body than Luther's schisms 
to the soul. Unluckily for them, just about this time Charles IIL, 
“duke of Savoy, happened to die of a pleurisy, after having been bled 
pursuant to the practice which Brissot had opposed. This put a stop 


4 


to the appeal to the emperor; but books were written on the question 
in all parts of Europe, and the practice of the Arabians was generally 
condemned. A list of these treatises is given by René Moreau, in the 
se aE work ‘ De Incisione Ven 
in Pleuritide Morbo,’ &c., Paris, 1622, 8vo. (See Bayle, art. ‘ Brissot,’ 
from whom the above account is abridged.) But after all this absurd 


Ne Tre Cnr tae bineding, 
and the lancet is now much less recourse to than formerly. 

Besides blood-letting, which may assume the form of cupping and 
leeches, the usual antiphlogistic remedies, such as saline diuretics, 
diaphoretics, purgatives, mercurials, b ing, &e., may be employed ; 
in cases of acute pleurisy, the kena of thoracis is very 
seldom had recourse to, and is ly ever attended with more than a 


tem) relief. - 
t Chroniz pleurisy i#either the continuation, as it were, of the disease 
in its acute form, or else exhibits at no period either the intense fever, 


the violent pain, or energy of reaction which characterises an acute 
disease. In this latter form it creeps on very insidiously, without 
much acceleration of pulse or heat of skin; the pain in the side 
amounts to no more than a mere soreness; and the ditficulty or hurry 
of breathing is sometimes so inconsiderable as not to attract the indi- 
vidual’s attention. However, his unhealthy pallid appearance, his loss 
of appetite, and languid look, emphatically tell of mischief going on; 
and upon close examination it is found that the absence of fever is not 
constant, but that towards evening there is a febrile movement. 

The anatomical characters of chronic pleurisy do not differ very 
widely from those of the acute form, especially when it has been a 
mere transition of one form of the disease into the other. The fluid 
effused, however, partakes more of a purulent character, and the false 
membrane is firmer and more condensed, owing perhaps to the longer 
time it has been under the pressure of the effused fluid. The lung too 
is more compressed than in acute pleurisy, so much so that there is 
sometimes a complete annihilation of its vesicular structure, and-the 
organ itself is reduced to a thin lamina, not exceeding six lines in 
thickness, lying down along the spine. 

The prognosis of chronic pleurisy is, generally speaking, very 
unpromising: in the ordinary course of the disease a slow wasting 
fever sets in; there isa gradual emaciation; the appetite fails; the 
pulse is languid, although not much quickened ; the legs swell, and the 
face becomes puffed; the expectoration often has a disagreeable 
alliaceous smell. Under these symptoms well-defined hectic fever soon 
supervenes, and rapidly wears down the patient. 

The treatment of chronic pleurisy differs (as might be supposed) 
very materially from that of the acute form of the disease. PB lood- 
letting is aaliy ever resorted to, for the weakened habit of body will 
not bear the exhaustion of it. For promoting the absorption of the 
effused fluid, as well as for preventing its further secretion, external 
applications, comprehending the different modifications of counter- 
irritation, for example, blisters, setons, issues, stimulating liniments, &c., 
appear to be most efficacious. In some cases however the operation of 
paracentesis thoracis seems to be the last resource, and this so often 
fails that it is by some practitioners considered an almost hopeless 
experiment. In trying to improve the habit of body and to relieve 
the constitutional symptoms, which most commonly accompany this 
form of the disease, recourse must be had to a nutritious but not a _ 
heating or exciting diet, and to the cautious exhibition of such tonics 
as the patient is able to bear. Change of air is often productive of 
the most decided benefit, and sometimes effects an almost instantaneous 
amelioration in the symptoms, by causing the night perspirations 
to cease, the appetite to improve, and the sleep to become refreshing. 

(See, besides Good, Study of Med., and Law, art. ‘Pleurisy,’ in 
Cyelop. of Pract. Med, (from which two works much of this article is 
abridged), Cruveilhier, art. ‘ Pleurésie, in Dict. de Méd. Prat., 1835, 
and Laennec On Diseases of the Chest, translated by Forbes. Besides 
the ancient authors already quoted, the following references are given 
by Mr. Adams, in his ‘Commentary to Paulus Aigineta:’ Celsus, De 
Med., lib. iv., cap. 6; Psellus De Vict. Ratione ; Oribasius, Collecta 
Medicin., lib. ix., cap. 7,8; Joannes Actuarius, Meth. Med., lib. iv., 
cap. 4; Theophanes Nonnus, cap. 129; Celius Aurelianus, De Morb. 
Acut. lib. ii., cap. 13; Octavius Horatianus, Rer, Med., lib. ii. cap. 4; 
Marcellus Empiricus, De Medicam., cap. 24; Serapion, Pract., ii. 21; 
Mesue, De grit. Pect., cap. 7 ; Alsaharavius, Pract., lib. xii. cap. 8; 
Haly Abbas, Theor., lib. ix., cap. 21; Pract., lib. vi., cap. 13; Rhazes, 
Lib, Divis., cap. 54; Contin., lib. x.) 

A very complete list of works on the subject of Pleurisy is given 
in Ploucquet, Literatura Medica Digesta, 4 vols, 4to, Tiibing., 1808-9 
and a selection in the Appendix to the Cyclop. of Pract. Med. 

PLEURITIS. [Prevnisy.] 

PLEURODYNIA (from wAcupd, the side, and 63¢vy, pain—pain of 
the side), called also “ false pleurisy.”. The term includes all those 
pains of the sides which are unconnected with pleuritic inflammation, 
whether arising from a rheumatic affection of the intercostal muscles, 
neuralgia in the same parts, or any other cause not evidently pleuritic, 
It is a matter of great importance to distinguish pleurodynia from 
pleuritis, as the treatment of the one is frequently diametrically 
opposite to the other. Pleurodynia may arise from a rheumatic or 
gouty tendency of the body, producing derangement of the respiratory 
muscles, and in these case the remedies for rheumatism and gout must 
be applied. When the pain arises from pure neuralgia, the treatment 
must be adapted accordingly, In hysterical and anemic cases iron | 
should be given, but in the form of paladal neuralgia, quinine is the 


; 


¢ remedy. 

PLICA POLONICA is the name given to a disease which is chiefly 
remarkable for the sticking together and matting of the hair, and 
which is peculiarly frequent in Poland ; a few examples of it have been 
met with in Tartary, among the lower orders of the Russians, and in 
Hungary, and fewer still in Switzerland and France, 

The disease chiefly affects the ; the hair grows to an unusual 
length, is matted together by a sticky and most offensively-smelling 
secretion, and is commonly infested with vermin. Indeed, the 
symptoms of the disease, as far as the hair is concerned, are only those 
which would result from excessive neglect of cleanliness; and hence 
many who have seen numerous cases in Poland, believe that they are 
only produced by the dirty habits of those affected, who, it is well 
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known, if the disease do not apeunneseny meee steers ons | 
vour 


luce it. So great is the prejudice in 
y the lower order of Poles, who nang dena ig Be 
ne nped from all other sicknew and misfortunes, that they 
through their whole lives endure the oegporwemeadir set isery of 
carrying about huge masses of filthy 

rather than submit to the removal of it, whi ees ae 


relief. 
affected with Plica Polonica has been carefully 


changes in the hair oe 
in the hai uced by this parasite consist 

i. spindle-like enlargement of the longitudinal 
of the hair, the constant 


on Walther attempted to 
pests, 

Herr von Studzienski, a Russian, has recently written on the Plica, 
and endeavoured to show that it’ was only an intense form of the 
natural condition of moulting. This view however is not supported 
by the facts of the case, and no one can doubt its specially morbid 
nature, after such researches as those of Von Walther and_Giinsberg. 

The only treatment which is known to be constantly beneficial is 
the removal of the hair, and strict cleanliness; other means must be 
decided in each case by the general state of the patient's health. The 
cer notion pert Av in Poland, that dangerous diseases will 

ow the cutting of the hair, is entirely without foundation. 

(Kuchenmeister on Animal and Vegetable Parasites, translated by 
Lankester, 1847.) 

. [Corvan.] 
PLOMBAGIN. A bitter non-azotised 


Kiple of unknown com- 
pesos contained in the root of * i 


fine cherry-red colour. 
Surverine.} 

the plough is an instrument of the highest 
y is is apparent both from cae oldest fine that we 

the existing monuments 0! e might exercise our 

imagination in em a probable right the plough in the branch 
of a tree dragged the ground, in which the stump of a smaller 
branch made Tavowale as it went on. It seems indeed probable that 
some tal circumstance first suggested this mode of stirring the 
earth to it for receiving the seed. 

The oldest forms of the plough of which we have any descri in 
ancient authors, or which are represented on monuments ache 
are very simple : a mere wedge, with a crooked handle to guide it, and 
fight Hint de it was ee gdp Sep keyed 

t Hindu plough, now in use in many parts of India, seems to differ 
little from the old old poy ate . 


The body of the plough is to which all the other parts are 

ive botlonn of ft is ealled the soley ot alade, to the hore pare 
of which is affixed the point, or share ; the hind part of the sole is 
called the heel. The beam, which advances forward from the body, 
a es to keep the plough in its proper direction, and to the end of it 

attached the oxen or horses which are employed to draw it. Fixed 
in the beam, in a vertical position, before the point of the share, with 
os omg a little forward, is the coulter, which serves to cut a vertical 


section in the ground, while the point of the share, expanding into a 
Jin, separates a slice 2 hoehabadel ous tremn the oehtel oreolt, i 
under it. The mo rd or turn-furrow, is placed obliquely 


the fin, to the right or left, in order to push aside and turn over the 
slice of earth which the coulter and share have cut off: it thus leaves 


the side 
there 


The poe ages 


of whic take particular notice, and 
regulating the line of draught, so as to make the 
plough go at an equal depth, and cut off a regular slice of equal breadth, 


aoe eee a 


Hindu pl anaaein $a Aare Deten,: 6h without 
neck aay armen a corresponding stilt. , withowh 
dion olehed niilkrieen, Tt is 90 light that a man can readily 
carry it u = ihe ohontien - When it is at work it is usually drawn 
by a extall buffalo, and sometimes bya man ore wosnas. ‘This 
tet intended nerely to make a shallow furrow in  vssr Noh oe 
Stibathe ened prodaced’ att oly gangs ve irrigation where rice is cultivated. It does 
not act as our io, nor does it turn over a regular furrow, 
ae po tines, or teeth, of some of our more 
instruments called cultivators or grubbers, with which the 
is stirred without being turned over, 
Chinese plough resembles the Hindu in its simplicity, The 
turned over cr by holding the instrument obliquely, and much 
the art of ploughman, in whose hands it is like a stout 
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drags 

in use in different countries in Europe 
many centuries; it is only lately that any attempt has been 
valy See tories 

Roman p! y suchen ie dpaesbed hy You Ae Se Soe 
( ), is still in many parts of France, under the name of Araire 
‘omain, It consists of a, beam Rone), © body (75), 8 ae kara 
and a handle or stilt (stiva). The office of the turn-furrow is per- 


formed by two pieces of wood shot ais, toobes one, es sting 

liquely upwards, and very my peeneey aptied Seen is) 3 re 
sole of the plough aB two pieces of wood ca and p H fixed 

it on each side, forming an acute angle with iin which the tot ar 

inserted. This exactly answers the description of Vi “ Duplici 

aptantur dentalia dorso” (the teeth are fitted to the back). 


ia 


~ 


Fig. 1. 


These teeth help to push aside the earth to the right and left, and the 
instrument resembles what is called a moulding plough, which is used 
in throwing the soil aside young plants growing in rows, as 
turnips, potatoes, &c. A chain or pole connected with the end of the 
Sans wat hacked to tbeiahate ol  Daoalie) fessor es hac 


and thus the plough went on making furrows, so near to each 
other that the Ww was filled with the earth which 
the dentalia pushed aside. The sins Wane ee ee of the head of 


ight tie th soils, which had 
e texture of garden mould 


common in other parts of 


lough might 
been long in cultivation, and roe ge ho 
than of stubborn clay. 

The small double asl board pl 
France, is evidently taken from this. 


the same at the place where it is attached to the plough, but 
it was divided into two, like a fork, for the convenience of hi rsp 


shallow parallel 


the bottoms of the 
flat share, and the single mould- 
saa bs ly over, after lifting it up, is a far more effectual instrument, end 


y improvement. 
This plough more nearly imitates the digging with a bonnes and the 
more perfect the imitations, the better i 
The mould-board of a modern plough is either fixed on one side, or 
made so as to be shifted from one side to the other. In the first case half 
the furrow-slices lie on one side and half- on the other, and there is of 
necessity a double furrow where they join. When it is desirable that 
anyones ded should be quite flat, and the furrow-slices all in one direc- 
tion, the mould-board must be shifted at every turn, and a plough 
which admits of this is called a turn-wrest plo 


Tt is evident that the mould-board of a turn-wrest p ust be so 
pre ra ec as to act with either side uppermost; it can ou 
a very slight convexity to push over the slice cut off by the 
ne f share; and a considerable force is lost by the Ed 


action in doing so. The share of this plough is pointed like a , or 

its a flat edge like a broad chisel, as the soil is or 

vy. The point of the coulter is placed in line with that of 
the 

the point which is nearest to the 2), which p: 

oh 16 lo pleat Reape o> be 

changing the position of the pieces a 8B to the other side of the projec- 


ie 
He 
g 
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ti the beam, and pressing the head of the coulter vr to the 
ther side, “The mould-board has a hook at the fore part, which 


Fig. 2. 


i le in the side of the fore part of the body of the 
Bcch tomeras “the preceding furrow: a piece of wood on the 
inside of the mould-board keeps it at the proper angle with the line of 


the sole. 


Rae) 


The defect of this plough, which is roughly represented below, is in 
its weight and clumsiness more than in the shape of the mould-board ; 
for when it is made lighter, it is not so bad a construction as appears 
at first sight, and it does its work very neatly in heavy loams with a 
dry subsoil. If, instead of one mould-board, two were used alternately, 
of a better shape for turning over the furrow-slice, this plough would 
be much improved ; and this plan is adopted in many other forms of 
the turn-wrest plough, as in that made by Cousins, of Southmolton. 

The form of the turn-furrow is of material importance, for on this 
depends not only the perfection of the work, but also the lightness of 
the draught. When we follow a plough working in a mellow soil 
which slightly adheres to the plough, we often perceive that, instead 
of being turned aside, the earth is carried forward, and only falls off 
when the accumulation of it becomes. heavy enough to overcome the 


adhesion. It does not slide off from the mould-board itself, but 


Ransome’s Kentish Turn Wrest Plough. 


from the earth which adheres to the latter; thus showing 
that the shape is defective, and giving good hints for its improvement. 
But as the same plough will sometimes turn over the same earth better 
when it is either drier or moister, it is v difficult to determine, b 
e iment only, what may, on the whole, be the best shape. x 
little reflection and the application of scientific principles may greatl 
assist us here. It is not sufficient however to find the curve whi 
will make the plough go through the ground with the least force. The 
Pia perform its work perfectly, and if anything is to be 
sacri it is better to employ more power than to plough the ground 
badly, After pty bee ieee the mechanical principles which bear 
on the working of lough, we must observe its action carefully, 
follow the plough da; alter day, in different soils and different weather, 
and thus we may be led to observe all the circumstances which attend 
its operation, and correct any mistakes which an erroneous theory 
have led to. 
y attempts have been made to ascertain the exact curve which 
the turn-furrow should have to perform the work well and at the same 
time to produce the least resistance. The crew ay? of the problem 
lies in determining the data, or pri an which the investigation is 
founded ; and these are so y , that it is not surprising that no 
very opr conclusion has yet been obtained. We will make an 
attempt at a solution from a simple examination of the motion to be 
Eo | Ce of earth to be turned, which we will call the 
-slice. e shall suppose this separated from the adjacent soil 
by the vertical cut of the coulter, and at the same time from the subsoil 


om to the line of the ploughing, will be & parallelogram 
aBpo (fig. the thi 
its width. Confining 


, 


object is to move it from its position ABD, as cut off by the coulter 
and share, to that of b'd’ c’ a’, where it is inclined at an angle of 45° 


Fig. 5. 


D 


“bo 


to the horizontal line; the surface, a B (b'a’), being laid on the slice 
reviously turned over, so as to bury the grass or weeds which might 
Se root there, exposing the roots to the sun and air. The more 
uniformly this motion is produced, and the more regularly the successive 
sections follow each other, the less power will be required to turn over 
the whole slice. The motion of op round the point p must therefore 
be uniform. If the turn-furrow is horizontal at the point where it 
joins the share, and of the same width as the furrow-slice, it will slide 
under the slice; and if the vertical sections of its upper surface, 
at equal distances from the share, are inclined at angles regularly 
increasing with this distance till it arrives at the perpendicular, the 
turn-furrow will, as it advances, turn the slice from a horizontal to a 
dicular ition: the section of it will then be pcab. The 

Inolin ation of thes section of the turn-furrow must now be to the other 
side, forming an obtuse angle with the section of the sole, until it has 
pushed the slice over at the required inclination of 45°, which theory 
and ex have shown to be the best adapted to ‘expose the 
greatest surface to the action of the atmosphere, and — e form 


= - ae ‘ 5 tare he . ” Ges “s 
pe no ~~ 
is7y PLOUGH. PLOUGH. 
most furrows for the reception of the seed, which the required to prevent stones or other obstacles. from 
 ohanpee most readily bury. cashout of two stilts are most ales. os 
The surface of this turn-furrow is curved in the form of the spiral | more obtuse angle with the sole of the plough. 

thread of a screw, such as would be a line (up in the ae bares vecciced So teen eee 
following figure) about 9 or 10 inches long, either straight or | of the soil, but also on the shape of the plough, and 


slightly curved, moved uniformly forward in a direction at right angles 
to its length, while it revolved round one of its extremities 
Sor, 8 ox 4 Sent, otmnensading with tie Bente erence: i 

im an angle about 45° beyond the vertical. curve thus 

will be found to turn over soils of a moderate tenacity very perfectly. 
at is say The Serecnes many be Sener ae of circles with a 
the convex 


part 
¥ G from the fin of the share may also be varied, either | 
shortening the turn-furrow, as experience may show to be most 
advantageous. 


Horizontal Plan of the Plough. 
Fig. 6. 


a4, the Sole ; c, the Fin; po, the bottom of the Turn-Furrow ; xc and u p being 
the revolving line traversifg the distance ¢D, and shown in its various 
positions by the transverse lines. . 


Sections of the three different turn- at different 
~ distances from the heel. 


Fig. 7. Fig. 8. 


Fig. 9 


A plough was constructed on this principle by Messrs. Ransome, of 
I ie ges cep writer of this article (the late Rey. 
exhibited at the meeting of the Agricultural 
land, held at Cambridge, July 15,1840. In soils of a 
loose mellow nature it answered completely, and did the work more 
perfectly than any other plough. It united the parallelism of the sole 
and bottom of the turn-furrow of the Flemish plough with the im- 
shape of the turn-furrow. By adopting the variations in the 
to any soil, and be used with or without wheels, 
iron where the greatest friction takes place, the share and coulter 
being of iron; but in consequence of the berg facility of 
iron in modern times, it is now made wholly of this metal. 
vantages of iron are, its durability, and the smaller friction it 
C when once polished by use. The inconveniences are, the 
additional 


A 


Wena: reeves, 
different parts of a plough are now usually cast, so that if 


one fails or wears out, it can be instantly bey sori 4 tor 
screws or bolts, This is a very great saving of time.and ; for 
before this, ¢ ¢ plough, 


very time an accident happened to an of 
He hock: a leek tele Wa.popals 18, aid the teeetices tho Wace oat 

ften at a very critical time of the year. There is another 
advantage in having the essential parts of cast-iron, If any particular 
mee discovered to be the best for any part, that shape 
deviation in every plough made on the same 
, to the turn-furrow this is of the greatest 
: ere the soil is light and crumbling, without stones, as in Norfolk, 
a dealt handle & oat coe i where some force is occasion- 


of the turn-furrow which we have suggested, this plough may be 
o were formerly made of wood having those parts covered | h 


on 
eee of its Giaryen pists wilh xeapect 40 encia other, no SRE 
not counteract each ; : 
in the direction of the sole, the obliquity of 


to turn towards one side, and it would 


é 
i 
fh 
Fei 
iu 
E 
iu 
Fr 
i 


J? 
: 
E 
: 


Fe 

EE 
> 
E 
EB 
1 
& 
& 


e 


x 


£ 
i 
: 


F 
: 
: 
i 


much land, as_ plo say, 

to increase the width of the slice cut off by the coulter, 

mo the another hole: 

e3e hole or two to th Dew . 
a hole or two e 

Bee SMD to either ae If it inclines to 
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wheels 


tel, 


its depth: in very uni e 

in the proper direction, will make a very straight and even 
parallel to the one in which the wheel runs, without any person 
the stilts ; so that all that is required is to turn the plough at 
of each furrow, and set it in to the proper line to form 
As this admits of very Correct adjustment, no unnecessary 
required to draw the plowgh and enc this plough appears 


for the hi ss and if the wheels are not very 
erg mt , it certainly requires less power 
are without wheels; and it is far superior to 


r increases it by all the pressure of the beam upon the 
the weight of this last and of the wheels. There are some very 
irregular and stony soils, where a common owitis plows oe scarcely 
be kept steady without the help of wheels, and where it would not be 
80 convenient to have the beam fixed on the wheels. In this case a 


ul 
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they will enable an inferior ploughman to make 
an ior 
2 that too with less labour 


are consequen: eat advantages, and if av i 
ere as becca thee can be ee it is 
ity is nothing compared with the saving of one horse in three: 
it is to have a new plough every year than to | at 
additional horse all the year. Fs wootkes ot is found to 
easily moved than an iron one, there can be no doubt which shoule 
' The Flemish ough is made of wood, and is very light. are 
all coulbor onlty are ot etby beatles b Soin. aheeh of nohaetac the Sonik 


- 


PLOUGH: 582 


which has produced 

various weeds have established 
covered with a certain depth of 
earth, a more complete subversion is required, in order that no part of 


the seed may fall and be 
In this ease the of 45° is found to be the most convenient at 
i furrow: may be laid against one another. The field 
will then ee ee ae Pee et in eval ridges as in the 

all towards the same side if ploughed with a turn-wrest 


the junction of the several slices, 
the seed is to be dibbled on the sward, which is reversed by 
, it is necessary the sod should be completely 


being quite covered by the two last. This now forms the crown of the 
ridge ; and the succeeding slices are laid obliquely, leaning to the right 


Fig. 11. 


and left till the required width is obtained. Another land is now 
begun at the distance of a quarter of a perch from the last furrow, and 


Fig. 12. 


S LESS QP 


laid exactly in the same manner. When the two lands meet, the 
intervening furrow, which had been p left shallower, is d ed ; 
and there is a furrow between every two lands, the bottom of which is 
considerably below the bottom of the other furrows. When this field 
is ploughed again after harvest, the work is reversed; the furrow 
between the lands is filled with the first slice, and another is placed 
over this, which now becomes the crown of the land to be formed: 
this is called ploughing crown and furrow. When the lands are 
ploughed towards the crown, it is called gathering. By gathering 
several times in succession, the soil is much raised at the crown at the 
expense of the sides. This was the old practice, when lands were laid 
very wide and very high; in common fields, the land or stitch was 
often the whole width of the possession, from which came the name of 
land. In Scotland they are called riggs. 
One of the most useful operations in ploughing land is to cross the 
former furrows, by which means the whole soil is much more com- 
— stirred; and if any part has been left solid without being 
moved by the plough-share, which is called a balk, it is now necessari 
moved. The leaving of balks is a great fault, and is owing to the sole 
of the plough being narrower than the furrow-slice, and the wing of the 
int too short, or to the ploughman not holding his plough upright. 
The share should cut the ground to the whole width of the furrow, 
that no roots of thistles, docks, or other large weeds may escape and 
grow up again. The Roman authors recommended the use of a sharp 
rod or stake inserted horizontally into the ground, to discover if there 
were a balks, which, with their ploughs, must have been often left, 
if the ploughman was not very careful to make close and small furrows. 
Many ploughmen hold the plough in an oblique position ; the bottom 
of furrow is consequently not level, the soil is not stirred 
equally. This isa great fault, jally in wet ground; for the 
furrows thus become channels in which water remains, not being 
able to run over the inequalities of the bottom. It is of no use to lay 
the surface convex, if the solid earth below lies in hollows or gutters. 
The water sinks down into the newly-ploughed land, and if 
it be undrained it sinks only till it meets the solid bottom which the 
plough has gone over ; if it can run over this into the deeper furrows 
ween the stitches, it evaporates or runs off, and the land is left dry, 
and so consolidated as to let the water run along the surface without 
sinking to any depth; but if the bottom is uneven, it remains in the 
hollows, and stagnates there, to the great injury of the growing crops. 
There are various modes‘of ploughing land when it is intended to 
erise and expose it to the sun in summer, or the frost in winter, 
purify and fertilise it. To expose as great a surface as possible, the 
whole field is laid in high and narrow ridges, bringing to the surface 
all the fertile portion of the soil, and often also a portion of the subsoil 
so as to deepen the tigen portion and give more room for the 
roots to spread in. simplest method of increasing the surface 
exposed, when the land is broken up from Ley or after 
having been some years in grass, and is in a foul state, is called 
ribbing, or “ ing.” The plough turns up a slice, which it lays 
over flat on the adjoining surface. It does not cover this with the 
next slice, as if it were beginning the crown of a stitch, but it takes 
another slice at some distance, and then one parallel to the first, like- 
wise laid flat on the solid part. When the whole field has been so 
Pp ed, the surface Sees: ce ord pts and ga, U ba 
the surface ough © grass appears, if it 
been well done, the unplo’ hed strips being overeat by the slices 
raised by the side of them, the two surfaces with grass on them cover 
It is left in this state till the grass is rotten, and when 
by -harrows, the land can be 
cross-ploughed and cleaned or fall in weather. 
There is another mode of ridging, when the land has had one or two 
zs, in order to expose it to the frost in winter, and to mellow 
e operation is somewhat similar to ribbing, but after the first 
slice is turned over, another is added, as deep as the plough can be 
made to go, so as not to bring up the subsoil ; by this means the whole 
is laid in high ri and deep furrows; and when this 
ing is reversed, in , the soil which has been ex to the 
and wind is mixed with the rest, and tends greatly to mellow it. 
This is an excellent preparation for turnips, if the land has been well 
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ch 1 The e, being distributed in the deep furrows, is 
covered by the plough right and left, or at one ¢ by a plough 
with a turn-furrow on each side, which divides the ridge and lays half 
of it in each contiguous furrow. This plough is usually called a double 
mould-board plough, and is extremely useful in many operations of 
husbandry. 

In order to save hands and expedite the tillage of the land, ploughs 
have been contrived which make two or more furrows at once. When 
they are well constructed, they are very useful in light soils. If it is 
not required to go deep, and two horses can draw a double plough, 
there is a decided saving of power; but if it requires four horses, 
nothing is The double ploughs are therefore not much in use. 
But there are instruments which cultivate the earth, stirring and 

it much more speedily than the plough. Some of these 
will stir the ground to the depth of seven or eight inches, going over a 
width of five or six feet at once. Such an instrument is preferable to 
the plough, after the ground has already had a certain degree of 
stirring, and is become mellow and crumbling; but to break ore 
or clover-lea, there is nothing so efficacious as the plough, which cuts 
regular slices and lays them over, so that all oo shall rot, and 
the roots, being exposed to the air, shall decay, thus furnish food 
for other crops. 

The instruments which have been invented to save the i a 
labour required by repeated ploughings are very numerous. me o 
the anak useful Bs. been hoticed before. [ARaBLE Lanp.] New 
ones are daily invented, and some are supported by wheels, which 
render them both lighter and more convenient. They are easily raised 
out of the ground, when not intended to work, and the depth to which 

are let down is more easily regulated. 

Deep ploughing is generally acknowl to accord with the best 
cove Geganed the subsoil is dry naturally, or has been artificially 
drained; but some inconvenience may arise from bringing a 
subsoil to the surface, in trench-ploughing by two ploughs following 
each other in the same furrow, It therefore been suggested to 
take off the turn-furrow from the plough which follows the first, so as 
to stir the subsoil without bringing it to the surface. [ARABLE reaps 
This idea has Se upon y Mp er a pa lough £ 

t strength, which wi vi eep into the ground and stir the 
eibeoil a foot or more alee the. ees of the usual furrow. Mr. 
Smith of Deanstone has invented one made entirely of iron, and Sir 
E. Stracey has constructed another with a small wheel in front very 
strongly put together, although the beam is of wood. Mr. Read, of 

t Street, London, has since manufactured another wholly of iron ; 

in its turn, this has been greatl er by the Marquess of 

Tweeddale, and is, made by Mr. Slight of Edinburgh. This plough 

requires four horses in the most favourable soils, and six in tenacious 

clays, to keep up with the common plough, which always should 

precede it, Sometimes however the subsoil-plough may be used alone, 
eager ely TO 

Many different plou ve invent ‘or the of savi 
Panay draining land. As they all cut outa psa Aa the Merce 
of a furrow and raise it up to the surface of the ground, they are of 
little use in crumbling soils, and in the most tenacious require the 
assistance of much manual labour to complete the work. They act on 
the principle of the carpenter's tool by which a groove is formed in the 
edge of planks or deals, when they are intended to be joined closely as 
ina floor. This instrument is called a plough; but the uniform 
tenacity of the wood allows a narrow chisel to cut an even 
groove. In the ioe the two sides of the drain are to be 
cut obliquely down and the bottom scooped out evenly. The 


plough requires to be often adjusted, and the deep furrows to be kept 
cleared from loose earth by means of spades and scoo’ In this way, 
drains may be made from 15 to 18 inches deep, in which loose stones 


or tiles may be laid to form a channel for the water.. The expense is 
much less than when the drains are made with the spade. 


and draw a plough about with music on this day ; hemi k dard se 
disguised in antic dresses, like jack-puddings, accompanying them, 
going from door to door, soliciting plough-money to provide drink. 
some it was a custom, if the ploughman, after that day’s work, 


came with his whip to the kitchen hatch, and cried “ Cock in the pot,” 


before the maid could cry “ Cock on the dunghill,” he gained a cock 

for Shrove-Tuesday. Tusser, in his ‘ Five Hundred Points of Hus- 

bandry,’ mentions Plough-Monday among the plo 's feast-days, 
(Brand's acre Antiq., edit. by Sir H. Ellis, vol. i.; Brady's Olavis 


» vol. i.) y 

PLUM. The Prunus domestica is generally considered as the species 
which has given rise to the numerous varieties of this fruit; but both 
Prunus insititia and P. spinosa have most probably contributed. These 
pre i to a great portion of the northern h 

tain incl Their range may be stated to extend from Ni 

to Barbary, and from Portugal to Cashmere, and even N 
Damascus was formerly celebrated for this fruit: branches of the 
plum are represented on Damascus medals; and many of the varieties 
now in cultivation still retain the name of this place, or it is employed 
i to a number of subvarieties ; thus the 
enumerate up of twenty varieties of Damas. In this country 
the name of Damascene was given to those varieties which may be 
supposed to have been brought from Damascus, or to others similar ; 
but the corruption of this to Damson has been long established. What- 
ever region may be the origin of them, it is certainly to France that 
we are indebted more immediately for the greater part of the varieties 
now actually cultivated. 


In the ‘ Catalogue of Fruits, published by the Horticultural Society, 
ae ‘ d damsons are. 


274 varieties are named; but the mussel, orleans, an 
those best fitted for orchard culture in England, among the eg 
fruits; and the green-gage, especially in the southern and 
bullace, a coarse but useful variety, everywhere, among the pale fruits. 
The cultivation of the plum is not difficult. The tree is hardier 
than the cherry-tree ; but the blossoms are equally tender. The trees 


succeed in any free soil, not too dry, but by no means stiff or clayey, — 


Their roots extend horizontally, and are apt to throw up suckers, 
which must be destroyed on their first a , otherwise they rob 


the tree, and form protuberances on the roots, ‘Too much manure 


will actually kill the trees; and at all times a medium state of vigour 
should be aimed at. Excessive luxuriance is the forerunner of 

exudations; and, on the other hand, if the tree be stunted and the 
vessels contracted by drought or other causes, whereby the is 
obstructed, gum is in that case also induced. Pruning be 
applied to the plum in the same manner as to the peach ; and in the 
management of standards care should be taken to destroy useless limbs 
on their first ap, ce, instead of waiting till the shoots to be re- 
moved become large branches. In training the plum the new wood 
should be cut away in winter, ex those at the end of branches, and 
these should be cut back to half their length. 
pagated both by budding and grafting; and for the latter, as the buds 


og early, the cuttings should be taken off not later than February. — 


e wood-buds are easily distinguishable from the flower-buds by 

ing more pointed. 

PLUMBAGO. [Graparre,] 

PLUMBATES. [Lrap.] 

PLUMBETHYL, [Orcano-Meratiic Boprns.] 

PLUMBLINE, ‘When a h ded by a flexible string 

a heavy body suspended by a flexible stri 

‘is at rest, the line passing rant hog ee point of Reebaer spina the 
centre of gravity of the weight is in the direction in which gravity 
acts. The horizon is a plane perpendicular to this line, and the zenii 
is that point of the heavens marked out by the continuation of the 
line upwards. If the string be perfectly flexible, it will coincide with 
the theoretical line above described. 

The rhe ag of the plumbline to the arts does not require a 


When grass-land lies low and wet on a very tenacious subsoil, a 
plough is sometimes used which “consists of a cylinder of iron pointed 
at one end, and connected with a strong beam by a thick plate of iron 
which is sharp on the side nearest the point of the cylinder, and acts 
asacoulter. This instrument is forcibly drawn horizontally through 
the stiff subsoil at a depth of 18 inches to 3 or 4 feet, so as to leave a 
round channel like ona tagra the cylinder has passed. This has 
been called a mole-plough, the passage made by it under ground 
resemb! sgl gaan. dpodictos 3 eh tay oi fae 
steam power, but tho: ig frye us, it as a means 0 
temporarily draining land that i ean approved. 4 

arious ploughs have been constructed with the intention of 
diminishing the dranght, or improving the form of the turn-furrow ; 
but it may suffice to name as the most disti ed manufacturers of 
the present day—Messrs. Ransome of Ipswich; Messrs. Howard of 
Bedford, and Hornsby of Gran’ In the application of 
steam to the impulsion of the plough, the effect sought to be produced 
is the same, the difference is in the power, and various patents have 


been obtained for steam-ploughs. 
PLOUGH-MONDAY, the po next after Twelfth Day, fixed 
when the labours of the plo 


upon by our forefathers as the peri 
and rustic toils begin. In Derbyshire, and in some of 


northern counties, the young men formerly used to yoke themselves 


explanat: Nor is it necessary to describe it in connection 
astronomical instruments, as in most cases it has been superseded by 
the spirit level, or observation by reflexion. 

PLUTO (MAovrwy), more frequently called by the Greeks Hades 
(“Adns), and by the Romans Orcus and Dis, was the son of Kronos 
and Rhea, and the brother of Zeus and Poseidon. He was the deity 
that presided over the region where the de souls of men were 
placed: the Zeus of the regions, Hades, which is also written 


is be connected with the Greek word signi wealth 
(xAovros), since the ge te metals are found beneath the earth’s 
surface, below which the abode of Hades was generally and he 
alone was the possessor and the giver of them. The La: 
same meaning. Orcus is probably connected with the words eipyw and 
~— veetigad as A ae or restrained,” deity, 
juto is represen y Permmgper rari Br -' A 
inexorable to the prayers of mortals, and hated by S hiceme rie 
above all the gods. eT ix. 159.) Whilst in his own kingdom he 
was unaware of what on earth, or in Olympus; but he some- 
times ascended to Olympus. His wife was P ne, called by the 
Romans Proserpina, whom he carried off whilst she was gathering 
flowers, [PrrserHonr.] 
In the ‘ Iliad’ (ix. 569; xx, 61; xxiii, 100), and in the ‘Theogony’ 


The varieties are pro-_ 


without an aspirate (Ades), is a word of uncertain etymology. Pluto — 
to 


Dis has the. 
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of Hesiod (455, 767), the abode of Hades is’said, as has been already 
stated, to be beneath the earth; but in the ‘ Odyssey’ it is placed in 
the regions of darkness beyond the stream of ocean. (‘Od.,’ x. 508; 
xii. 81.) 

The temples and statues of Pluto appear to have been very few. 
Pausanias relates (i. 28, $ 6), that there was a statue of Pluto in the 
temple of the Eumenides, on the Areiopagus of Athens ; and the same 
writer also informs us (v. 20, § 1), that there was a statue of this god 
in the temple at Olympia. There were also temples sacred to Pluto in 
Elis, Pylos, and other parts of Greece. Black sheep, a male and a female, 
were the sacrifices offered to Pluto and Persephone; and the person 
offering them was obliged to avert his face. 

Few wpe aie of Pluto by Greek artists have come down to 
us. In the statues and busts which are known, he resembles his 
brothers Zeus and Poseidon ; but the countenance has a gloomier cast, 
the hair is lower on the forehead, and the drapery heavier. On vases, 
urns, and porerteg!, be © more frequently represented carrying off 
Pew. or en’ with Persephone seated beside him, 

In writers, the word Hades also signifies the abode of the dead, 
as well as the deity who ided over it. 

PLUTUS (MAoiros), the personification and the giver of wealth, is 
said by Hesiod (‘ Theog.,’ 969) to have been the son of Demeter and 
the hero Iasius. He is said to have been blinded by Zeus, in order 
that he might distribute his favours indifferently to the evil as well as 
to the good. (Aristoph., ‘Plutus,’ 90.) Plutus appears as an actor in 
the comedy of Aristophanes named after him; but we have no par- 
ticulars respecting his worship. In the temple of Fortune at The 


Plutus was ited as a child in the arms of Fortune (Paus., ix. 16, 
§ 1), and at Thespeia in Beeotia there was a statue of Plutus placed by 
the side of one of Athena ‘(Paus., ix. 26,§ 5.) Pausanias also 


mentions a statue of Plutus in the arms of Peace, which Cephisodotus 
made for the Athenians. The attribute of Plutus was a cornucopeia. 

PLUVIOMETER. | rer oo 

PNEUMA'TICI (of xvevparmol), a medical sect founded by 
Athenzus about the middle or end of the Ist century a.p. [ATHENZUS 
in Bros, eae Their principal doctrines have been noticed in the life 
of their er. The sect appears to have existed but a short time, 
namely, from the reign of Vespasian to Antoninus Pius, and never to 
have enjoyed any great peor ta’ £ For further information concerning 
it the reader may consult Wigan, ‘ Prefat. in Aret. ;’ Ackermann, 
‘De Aretwo;’ and ially Osterhansen, ‘Dissert. Inaugur. de 
Sect Pneumaticorum Medicorum Historia.’ 

PNEUMATICS. This name is given to that part of physi 
which are contemplated the mechanical properties of elastic fluids, 

pally atmospheric air. The word is derived from mvedua, ‘ breath 

or spirit,’ and Legs scy kta to? cogs Baie once applied to the 


metaphysics, 

r appear to have been, to a certain 
extent, known to the ancients. Aristotle must have been aware of its 
materiality, and of its tendency to descend towards the earth, like 
other heavy bodies, for he observes that if a bladder be filled with air, 
it more than when empty : the observation proves at least that 


_he the idea, but it may be doubted whether or not he ever made 


the t, since it is not probable that he had the means 
of the full bladder in vacuo, or that he could keep it dis- 
ee Leeks edema ar fer Co hese edd mews 
forcing-pump for raising water, and of instruments for produci 
sounds by the SE ne teronie selaied te Sates, Lotlt of which 
are ascril 


the piston, must have 
icion entertained of the 
cause; and the principle that the e: ce of a vacuum was impos- 
sible, was held to afford a sufficient of the phenomenon. 
Even Galileo, when made aware, by the formation of a vacuum between 
the and the water when the latter was at its greatest height in 
bt engl that the principle was unfounded, had recourse to another 

was equally remote from the truth; for he is said to have 
ascribed the ascent of the water to the attraction of the i , and to 


a supposed equilibrium between the weight 


observed, a 


and at the same time, the determination of the pressure 
of the by the of the column of mercury su 
in a tube at the upper , are noticed under Baro- 
METER. 


ion of fluids when acted on by heat, is said 


ture by the e 
to have occurred to members of the Academy del Cimento, at 
Florence ; and this gave rise to the invention of an instrument of great 


importance, as w life, as for the 


Bl eect elaine 
i ig ‘or ights of 
mountains by the barometer, led to numerous researches in order to 


for many occasions of 


ascertain the relations between the condensation of air and the forces 
compressing it, and also to discover the effects produced by variations 
of temperature. About the year 1650, Boyle in England, and about 
1676, Mariotte in France determined from experiments, that when the 
temperature was constant, the density of air was proportional to the 
compressing force; but it was not till a century afterwards that De 
Lue determined the expansion consequent upon given increments of 
temperature. 

In the beginning of the eighteenth century, steam began to be 
employed as a moving power for pumps and other machinery. The 
law of the resistance of the air to bodies moving in it was discovered 
by Sir Isaac Newton; but the intensity of this resistance against 
military projectiles was first determined, for the inferior velocities, by 
Robins, in 1740; and Dr. Hutton subsequently obtained a formula 
which, with perhaps sufficient correctness, may be ron he with any 
velocity whatever. [GunNERY.] The expansion of gunpowder 
has been determined from the researches of Robins, Euler, and 
Hutton; and that of steam has been investigated by Dalton in Eng- 
land, and by Prony, Arago, and other distinguished physicists in 
France. [Sream.] 

If a fluid be conceived to be perfectly elastic, it is evident that it 
can be made to ae a given volume only by being confined within 
a close vessel, or by the pressure of a circumambient fluid. In the 
latter case it is easy to perceive that while the temperature of the 
elastic fluid remains the same, the spaces occupied by it will be 
diminished when the compressing force is increased, and increased 
when the latter is diminished ; that the density, or degree of close- 
ness of the particles, will vary directly with the change of volume. 
Now the compressing forces which are made to act on the surface of 
an elastic fluid are usually estimated in terms of the pressure exerted 
by a vertical column of the atmosphere, its base being equal to some 
unit of superficies, as one square inch or foot. Whatever be the con- 
stitution of such column, its weight or pressure is known, in a given 
state of the atmosphere, by direct experiment, and this is usually 
designated the pressure of one atmosphere : the same pressure is also 
frequently expressed by the height of the column of mercury which is 
aipneriad in a barometer-tube by the counteracting weight of the 
atmospheric column. , 

A simple experiment suffices to show the relation between the 
density and elasticity of a fluid and the compressing force. Let 
mercury be poured into a bent tube open at one end and closed at the 
other ; the sum of the weights of the column of mercury and of the 
atmosphere above it in the open tube, will reduce the air in the closed 
tube to a volume less than that which it previously occupied. Let, 
then, more be added, and the volume of air will be still 
further reduced at every addition of mercury: and it will be found 
that the volumes of air vary inversely as the sums of the weights of 
the mereury and atmosphere. Therefore, since the density of an elastic 
fluid is inversely proportional to the space it occupies, it follows that 
the densities are directly proportional to the compressing weights; 
and since the weights of the mercury and atmosphere together, in the 
open tube, are balanced by the elastic force of the condensed air in the 
ts tube, that elastic force is also directly proportional to the com- 

ing force, that is, to the density. [Arr.] This is the law of 

le and Mariotte, and though it cannot be said to be absolutely 
correct for very great pressures, it is sufficiently so for all practical 
purposes, (See the Peart experiments of Magnus, ‘ Annales de 
Chimie et de Physique,’ 3 serie, iv. ; and of Regnault, iv. and vy.) 

The orgs, extracted from the results of the experiments 
made by MM. Prony, Arago, and ethers, exhibits the volumes and 
elasticities of a given quantity of atmospheric air under different 

, the temperature being nearly constant, and expressed by 14° 
of the centigrade thermometer (57'2° Fahr.), and, as far as it extends, 
it confirms the law above mentioned. The first of the columns 
expresses the pressure or elasticity in multiples of the weight of an 
atmospherical column ; the second expresses the same by the height, 
in inches, of the column of mercury supported in a barometer tube ; 
and the third column contains the corresponding volumes, 


Atmospheres. Inches, Eng. Volumes. 

1 30 1/0000 

5 150 “1989 
113 339 "0884 
16°5 495 “0601 
21:7 651 "0457 
24 720 “0411 
27 810 0369 


The law being admitted, it may be proved that the particles of an 
elastic fluid repel each other with a force which varies inversely as the 
distance between them. For let the volume of fluid be in the form 
of a cube, and let the compressing force act perpefidicularly on one of 
its faces; then, if d represent the distance between any two adjacent 
particles of fluid, the number of particles in the surface pressed will 


vary as = Now assume that the repulsive force (perpendicularly to 


that surface) between any two adjacent particles in the volume varies 
as d"; a the whole repulsive force on that surface, and, con- 
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sequently, the compressing force, will vary as d*-*. If p represent the 
density of the fluid, d will vary aa or D~4; therefore, substituting 


p-4 for d in the last expression, the whole repulsive force varies as 
p-4(-2), But, agreeably to the law above mentioned, the compress- 
ing force varies as D; therefore the = eo) ent be Sap 
to unity, and hence n=—1. It follows t the repulsive force 
bekwess sug fra aftneunh nartisinn arin as d-', or inversely as the 
distances of those from each other, Sir I. Newton however 
observes (lib. ii., prop, 28, schol.) that this law holds when 
the repulsive power of any particle does not ex uch beyond 
those which are nearest to it. 


er eerie on Slane Snli nt the eehotane od os Bld 
an Cc 
under those v and v’; also if the be p and p’ 


Pi i: vi: Vv, or PV=Piv, 
and Pe: ::D:D’, or P.D’=P.D; 

whence, by equality of ratios, 
V:iWi:D :D,orDv=D.y'. 

Considerable difficulty is found in determining the specific gravities 
of gases with precision, and different imenters have obtained 
results which do not exactly agree. The 6 generally adopted when 
the height of the column of mercury in the barometer is 30 inches, 
and the is 60° Fahr., is 31-074 grains as the weight of 
100 cubic of dry air. Other physicists have found it as low as 
$1°0117 and 30°935 grains ; but the former is bably most correct, 
as it agrees with the density of air as deduced that of a mixture 
of ox: and ni in proper proportions to form air. Air is 
pes bag sh; of a tonnity of water. The experiments of Dalton have 
led to the conclusion that the weight of a cubic foot of steam when at 
the temperature of 212° Fahr., the height of the barometrical column 
being 30 inches, is 253 grains troy ; by others it has been found to be 
254°7 grains ; and it a that within considerable limits the expan- 
sion of the volume of any gas is proportional to the incrementa of 
temperature, measured by the degrees of the thermometer. The 
absolute value of the ee is not prectealy known ; that of air is 
about (Jy, and of steam about ;}, of the 
volume, for one degree of Fabrenheit’s hes rrtege Arr.) 


Temperatures, Volumes, 

nati —33° 0°8650 
32 10000 

212 1°3750 

302 1°5576 

392 17389 


It has been mentioned that the rate of expansion of all gases is equal 
and uniform at all degrees of temperature and pressure, and that the 
amount of the expansion is ;}, of the bulk occupied at 32° Fahr., for 


hn, eee 5 gar tracings me lg which, at 
$2° Fehr. measured 491 parts, will, at .) * measure 492 pata, 
cubic inches of any gas, measured at 70° Fahr., would have, when 
reduced to 60°: since 70 — $2 = 88, 491 parts of the pe st 29°, 
yo whe 0°. Again, 60 — 32 = 28, s0 the 
parts. Hence, we heats 


pnenie’ 98 bax metas expansive force 
increases in a i m, 80 long as its temperature is at 
Germans tn se Cmmoobnd eremanlen, toh sabucistion 
Oconee drstghedbrsd oy ln lackenr 7 neath pebenenad 

far ly Under the word Exasticity 
f the elastic forces of steam at temperatures between 
the freezing and boiling states of water; and the following table, 
extracted from those which have been formed from the results of the 
French physicists, may 
oie be eee affording a near estimate of the force at 
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Right of tha scum of neroury which on a ivan vuperiles would 
which on a given superfi 

; the third, the like measure expressed by mul- 

‘nt weight of the atmospheric column when the air is in its 
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air or in vacuo 


supposed that the atm 


elasticity by the co) 


liminishes at i 


When steam is not in ‘contact with the water from whence it is 
Sree iy etieg Samson ton mhen i te fockned in th ‘ 
a every direction (as when it is form: e 

Fy at will not produce an increase of vik 

merely of ita power. Again, if steam be in contact its 

water, and the 


A mista remain constant, its density, whether in i 


But if, in this case, its volume be kept constant, and the temperature. 
be increased, its density will rapidly increase, as before, until the 
whole of the liquid is evaporated, and then the of the steam 


P| 
at which the centrifugal force of the particles of air th 
revolution) is equal to the force of gravi hed FJ 


by Poisson (‘Traité de Prcaniaee, toe. ii., 619) that, 2 

| to this principle, the height of atmosphere at Reva os: 
be equal to ao five times the semi-diameter of wre But 

is probable that, | before this height is attained, the air 


In order to determine the law by which the density of 
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supposition that the action of gravi 
air are constant, let 7 be the centre 
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Let &c., represent the densities of the several strata whose 
Hisevbag ca ay d BC, cD, &.; these terms may also represent the 
weights of the slender columns aB, BC, CD, &c.; consequently the 
weights of the columns 4B, 40, aD, &., may be respectively repre- 
sented by d,,@,+d,, d,+d,+d,, &. Then, the density in each stra- 
tum being proportional to the weight, or sum of the densities, of all 
above it, we have 


d,: d,+d,+4,+d,+&e. ::d,:d,+d,+d,+&e. (I) 
In like manner 
d,:d,+d,+d,+d,+&c. ::d,:d,+d,+d,+&e. (Tl) 
or, by composition, 
d,: d,+d,+d,+d, + &e. ::d,:d,+d,+d, + &e. (IIL) 
In like manner ; r 
d, : d+ dy +d,+ &e. ::d,:d,+4,+d,+ &e. (IV.) 
Then, from (1) and (III), by equality of ratios, we have ~ 
; dy dyt:dy ody 
And, from (II) and (IV), by equality of ratios, we have 
G, 2d, :: d, 2 d,5 
Tae d. ag d,, d,, &e. i progression decreasing. 
" , are ina 
Now AB, ac, AD, &c., form an arithmetical progression increasing ; 


or, reckoning both the heights and the densities from any point, as K 
downwards, the former (that is, KH, KG, K¥, &c.) form an arithmetical 


progression, and the densities in KH, HG, Gr, &c., form a geometrical 
progression; increasing. But a series of numbers in an arith- 
metical ion made to correspond to a series in 
, the former numbers are logarithms of the latter; and thus 
the distances k H, KG, K F, &c., may be considered as ting the 
of densities in the strata KH, HO, oF, &., vely. 
ine any « to be the origin of the abscisse (represented 
x) on the vertical line za; and imagine any horizontal ordinates xk, 


Ff, &c. (represented by y) to be drawn; then, if xr, kD, &c., be pro- 

6 ra to the Togecitbene of rf, pd, &c., the line ad fk, &c., is 

called the logarithmic curve, and its equation is log. y= log. a, or 

y=4* [Locarrraurc Curve), where a is some constant which is 

mee base of the system of logarithms appertaining to the par- 
curve. 


: 
4 


ion as the moduli of those systems. We 
have therefore only to the value of the subtangent am, or modulus, 
for what be-called the atmospherical logarithms. For this pur- 


wities of air and , respectively, ional 
Se Moot oa tet 10008 5 and the bight of the column of m in 
the barometer ees cee on by 
55° Fahr., we get feet, for the value of h. Hence the height of 


the height of the column is éxpressed; but those of a 
adjusting screw, and then a correction must be 
Taade for the error of the scale. [BAROMETER.] 


at which the boiling takes place in the open air will depend upon the 
weight of the atmospheric column above it. Therefore, since this 
weight becomes less as the station is more elevated, it is evident that 
water will boil at a lower temperature on a mountain than on the 
plain at its foot; and the Rev. Mr. Wollaston constructed an instru- 
ment called a thermometrical barometer, by which, on the principle 
just mentioned, the relative heights of stations can be found. A tube 
containing the mercury is provided with a graduated scale, and, when 
used, the bulb is placed in a vessel of water, which is made to boil by 
means of a spirit-lamp. An improved form of the apparatus is repre- 
sented under Borne or Liquips. 

In order to determine the negiva of stations merely by the know- 
ledge of the temperature at which water boils, the formula F = 

oN 6 

ae) given by Mr. Tredgold, might be employed. Here ¢ is 
the temperature of the Boiling water at the station, expressed in 
degrees of the centigrade thermometer ; F is the measure of the elastic 
force of the steam at the temperature ¢ under the pressure of the 
atmosphere, and is expressed by the corresponding height, in centi- 
metres, of the column of mercury in a barometer. 

The velocity with which air flows into a vacuum through an aperture 
in a vessel follows the same law as water or any other non-elastic fluid 
(Hypropynamics]; for though, in the former case, the quantity of air 
Possing through e orifice in a given time varies with the density of 
that which successively comes to the orifice, yet the pressure by which 
the air is forced out varying in the same proportion, the velocity, by 

remains constant. 


5 ns 

Now, the velocity acquired by a falling body in vacuo is known to 
be= /2gx, if g=32 feet, and x=height fallen through. (Dynamics.) 
Hence, if v=velocity with which the air rushes through a small hole 
into a vacuum at the sea-level, v=4+/2gx, namely, y=the velocity ~ 
of a particle of air su to have fallen from the height of a 
homogeneous atmosphere into the aforesaid hole, So that v= 


4/2 x 82 x 27803, from above. 
.’. V=about 1339 feet per second, 


The law is the same, whether we consider the air to act only by its 
weight, or whether-it be confined in a vessel and the efflux be produced 

the elasticity. For, the air in the vessel being in the ordinary state 

the a ere, the pressure against every point on the interior 
surface is equal to the of the atmosphere by which, if not 
otherwise confined, it would be kept in its actual state ; consequently 
it begins to flow from the orifice with the same velocity as if it had 
been by the weight of the whole column of atmosphere above 
the orifice, that is, with the velocity due to the descent of a body from 
a height equal to that of a homogeneous atmosphere. After this 
moment, the density of the air in the vessel diminishing, its elasticity 
diminishes with it, and consequently the power of motion is diminished 
in the same ratio as the density. It may be added also that, since 
density of air increases with the pressure, an additional on the 
fluid in a vessel will not increase the velocity of the efflux. But the 
law just mentioned only holds good when the vacuum is supposed 
to remain perfect on the exterior of the orifice: for, if the air be 
received in a vessel, it will expand in that vessel and re-act against the 
effluent air at the orifice, thus diminishing the velocity till the latter 
finally becomes equal to zero; and this will take place when the air 
has attained the same density in the two vessels, | 

If the effluent air be of a given density, but not the same as in the 

state of the atmosphere, the force by which it would be made 
to flow into a vacuum must be determined by the above equation 
pp’=P’p; where P is ~~ serie (or weight of the column) of the 
ordinary atmosphere, and p its density at the earth’s surface; p’ is the 
given density and P’ is the required pressure or force by which that 
air would be impelled through the orifice. Now if air in the ordinary 
state be allowed to rush into a vessel containing air less dense than 
itself, and the velocity of efflux be required, the moving force will be 
the difference between that with which the ordinary air is driven 

the orifice and that with which the rarer air would be so 
driven ; that is, it may be represented by p—p’; then the velocities 
of efflux being as the square roots of the forces [Hypropynamics], if 
the velocity due to the force Pp is given, the required velocity at the 
commencement of the efflux may be found. 

The determination of the velocity with which dry steam or any 
other elastic fluid rushes into a vacuum, or into a fluid of less density 
than itself, is made in the same manner as for air. Thus, knowing the 
temperature of steam, and consequently its elasticity, or the equiva- 
lent , we can find the height of a homogeneous atmosphere 
which would produce the same pressure; and then the velocity with 
which the steam flows into a vacuum would be equal to that acquired 
by a body in falling down the height of such atmosphere. But if the 
steam is to flow into any elastic fluid of less density than itself, the 

ight of the homogeneous atmosphere must correspond to the 

of the pressures arising from the different elasticities of the 


two fluids. 
BE it has been lately found by some very accurate experiments 
by Professor Potter, that, if we represent by v the theoretic 
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velocity of efflux of air through a small orifice, and by v’ the experi- 
mental velocity, then 
y’=.65 v, for orifices in a thin wall, 
=.93 v, for cylindrical spouts, 
=.94 v, for conical spouts, and those 


narrowing from the wall of the meter; so that there is, as for 
liquids, a true vena contracta, which reconciles theory with experiment, 
as in the case of Torricelli's theorem. [Erruston ; HrpropyNamics.] 

PNEUMIC ACID, The} of most animals contain a i 
acid, partly free, but chiefly in form of a soda salt, to w this 
name has given. Its composition is unknown and hence its exist- 
ence as a distinct acid must be regarded as doubtful. 

PNEUMONIA. [Luvas, Diseases or.] 

POACHING. [Game Laws.) : 

POETRY, in the usual and proper yrds = pesrdn | 
applied to any composition in metre, It i e ou 
form, not the style or the subject-matter treated. As, however, there 
are certain subjects, certain feelings and language, which belong to 
good poetry, a prose composition, in which these characteristics are 
visible, is often termed “ poeti: Bt oe. just as a bad poem is 
called “ prosaic.” In both instances we thus when we wish to 
express praise or blame, as the case may be, and we use the words 
metaphorically. (See Whately’s ‘Rhetoric,’ page 278.) 

The art of poetry is an imitative art. Its as in common with 
all such arts, is to give pleasure by imitation. far music, painting, 
sculpture, and poetry agree. ey differ in the means which eac 
employs to effect the imitation. Music works by harmony and melody, 
painting by colour, sculpture by form, and poetry by words arranged 

metre. In no case, however, is it the proper province of art to 

luce illusion, that is to say, the person whose feelings are to 

affected always remains conscious that his emotion is not the result 

of anything ly passing, but is merely analogous to that emotion 
which the reality would produce. 

The imitative power of art thus consists in er results 
resembling, but not identical with, those created by natural objects, 
or by human passion, character, and action. Hence the difference 
between a diorama and a picture, or between a waxwork figure and 
a statue; illusion is the aim of the one; imitation, properly so called, 
of the other. Hence, too, it is difficult to vindicate the mimicry of 
special sounds, such as hail or thunder, in music. 

The metre in poetry answers a double purpose: in itself it affords 
pleasure by its hiiee, and acts as a powerful auxiliary to the sense 
which the mere words express; but, above all, it preserves the 
essence of art by-operating as a constant barrier against any ap 
to reality. In this way the poet avows the fact that his work is a 
work of art, and he es the reader or hearer aware of the relation 
in which he and the author stand to each other. The imitative power 
may work in safety when hedged off from real life by the fence of 
metrical form, and thus it is that Wordsworth lays down the “ per- 
ception of similitude in dissimilitude” as one of the principles on 
which verse gives pleasure. 

The next question is, in what mode does poetry imitate? Painting 
and sculpture copy outward forms themselves; poetry and music, 
ing restricted to instruments of a different kind, aim at imitati 
the effect of those forms, that is to say, at producing the pleasurable 
emotion in the reader or the hearer, though in these cases they cannot 
imitate the means. On the other hand, two former arts can only 
represent one moment of action or expression, and must tell their 
story by selecting that moment properly; music and poe! can 
Dean pe ir acters te Bp e up 
aw There is one advantage which poetry possesses over all its 
sister arts, viz., that of being able to assert: as it is the only art 
which employs words for its instruments, it is the only one which 
can enounce a proposition and command this element of the moral 

sublime. 


Poetry, xoinois, or “making,” seems to be so called because good 
creates or re-embodies the impressions which the poet has 

bibed into his own mind by observation. This faculty of pro- 
ducing from such elements the impression of individual character, 
action, or scenery is the power which we generally term imagination. 
Without it, the attempt at imitation must necessarily fail. Words- 
worth (Preface to ‘ Lyrical 


of reaction 
se ho lyr Vem before the fa 
gradually a oes f actually exist in ” This 
we take to be a description st taints in which imagination works. 
The poet, by close habitual observation, stores his mind with the 
circumstances which have given rise to or attended the production of 
emotion in himself. The result of this observation he works up so as 
to create in others an emotion kindred to that which he has hi 
experienced; kindred, but not identical, for, as Wordsworth truly 
remarks, the excitement must co-exist with an overbalance of pleasure, 
Now, many of the emotions which the excites are, when called 
forth by real events, peculiarly painf It is his business so to 
them with pleasing ions, so to soften their disgusting 


exquisite delight. Such a work is reality, seen through the medium > 
of the a mind, and clothed by him’ {as bodily form #0 ‘aio 
retain its vividness, but lose its deformity. , 


It has been often observed that the language of savages is highly 

hat is commonly called ; that nations in 

a peculiar fondness and aptitude for poetry. 
exists in the mind of man a natural cra’ 


stract terms and symbols implies long and severe discipline of the reason- 
ing powers. Sere on groundwork of allegory. If we 

ae ephgpeesee  fe po, ” means that disposition of mind 
which we see exhibited by individuals who are called “just,” yet w 
speak of her as if she were a real existing being, and paint her with a 
pe ot ae rd, appetite for the imitati 


A 


cer 
A 
F 


: 


to the apprehension. 
‘Sos Seas 
constantly tended, as Bishop Thirlwall say: 
and perso} the indefinite, they excelled 
dry and abstract studies of philosophy. If Homer, 
4Eschylus and Sophocles, have never been rivalled in poetry, it » 
Aristotle on the other hand wh eer 
the of human reasoning, left us in his ‘Ei ” and 
in their respective 


E 
: 


J 


REE 


his Dolitios’ treatises which are “still instructive 
ents, 
e must now proceed to 
Words are the instruments of 


poets, ” 
Such conventional forms of expression at last become adverse to the 
very object of all poetry; instead of conveying any definite 
stantial image, they degenerate into mere formule of the vaguest 
most unsatisfactory kind. But, just as metre at once gives 
by its adaptation to the subject-matter, and forms a sort 
in which the poet exhibits his composition to the reader, so 
language, by its appropriateness and by its dissimilitude to 
ara of common life, supply another twofold source of pleasure. 

ere are ballads, and even larger compositions, in which the simple 
and homely diction suits the treatment of the subject and adds force 


g 


and strength to the expression. But, who will say that in such a 
Knit tagotber fy: one yervadiog filing “ot rapwinioes dipcien 
yy one pervadi ing of mysterious dignity, the 
language should not bear a proportion to the other qualities of the 
work ? P 
r Let gorgeous tragedy 
In sceptered pall come sweeping by : ” 


if 


poe sree to recount; although he sometimes introduces his 
as in the first person, and uses the historical present 
tense for the sake of greater energy, still the events are sup; to 
be past. The subject-matter is external, that is to say, the writer does 
not merely pour forth his own feelings as excited by certain actions 
or circumstances, but describes the actions or circumstances them- 
selves. Of this kind is all epic and Sacretive poms 

2. A poet may develope the action to the ler or su 
tator by imagining that the personages of the story show its 
and their own characters by what they themselves say and do, not by 
what the author narrates of them, Here the time is supposed to be 
present, and the subject-matt er still more purely pvt Dramatic 
are all its numerous subdivisions, is of this kind. ; 

3. author may principally aim at expressing the overflow of his 
own emotions and his own sentiments, instead of narrating what is 
past, or supposing something present to be acted before us. His 
object will then be to awaken an echo of similar feelings in the reader 


, 
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or hearer, and thus imitate the action of those impulses which have 
previously excited such feelings in hisown mind. Most short com- 
positions intended to be sung belong to this class. If the tone of 
thought is enthusiastic and the metre irregular, we call the work an 
ode; if it tender or mournful feelings in a more regular form, 
Ebel fons eet aking gaia nich only. 
Perhaps no general word can found so applicable e greater 
part of those compositions, which are neither epic nor dramatic, as 
the term “ lyrical,” though it does not seem in any usual sense to 
include satire, or didactic poems, 

The classes of poetry are further treated of under the heads 
—Batnad, Drama, Eric Poetry, Lyric Poetry, Oper, &c. 

POINDING, in the law of Scotland, is a 
ment of a debt, pcr pet ahi 


character, and which rapidly prove fatal. All these however are far 
from affording sufficient evidence of poisoning. Suddenness of attack 
is common to many disorders, as cholera (whether ordinary or Asiatic), 
plague, perforating ulceration of the digestive canal, apoplexy, and 
epilepsy ; and even in some cases of fever the premonitory symptoms 
are too slight to attract the attention of the patient. Any of these 
too may come on soon after taking food, and while the patient is 
apparently in the enjoyment of health ; this is especially the case with 
cholera, perforation of the stomach, and apoplexy; and even in some 
diseases of the heart the patient may seem well up to the instant of 
the fatal, and often instantly fatal, seizure. The permanency and 
regular increase of the symptoms is not a more distinctive sign of 
poisoning. It is equally observed in many cases of the diseases already 
mentioned, as well as in most acute and uncontrolled inflammations, 
strangulation or other obstruction of the intestines, &c. Many of these 
di also may prove very rapidly fatal; apoplexy and certain dis- 


the meth ee ee ene ee moveables of 
his debtor ; latter is peculiar to the holders of real rights over 
estates 


Se tee regent of the interest—who 

c proceeds of the estate, 

ersonal poinding is the most usual form—it 
occurrence, and is a rapid and effective process, 

to “ distress” of the law of England. 

POINT, in Music. [Fucve. 


given external point, concave on one side and convex on the 
other. [See the figure in Curve for instances.] 
The mathematical test of a point of contrary flexure in a plane 


curve is as follows :—Let y= be the equation of the curve, and let 

y" be the second differential coefficient of y with respect to x. As long 

ee ee aes the curve 
of x; and 


; and this, it passes through 
(Library of Useful Knowledge, ‘ Diff. Calc., 

_ elementary works, thatthe 
contrary flexure when y/’=0, converse. Both propositions are 
inaeiaiintd » these fe nov necedeatity sock & potut whew y= 0, aud there 
may be such a point when 7” is not nothing, but infinite. 


For example,let y = 2¢~ +, which gives y'=2— 2. As long as x is 


, y” is negative, and so is y, whence the curve is convex to 
axis of z, When x=1, both y and y/’ vani i 
are 


ISON. Separate articles 
substances which are destructive to life when taken by accident or 
Pa F iminal 


portant they may be, that are matters —- evidence, such as a 

number same meal being simul- 

taneously and similarly affected, we propose to consider here only how 
be proved. 


premonitory Ns i 
undergoing any important change in their 
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eases of the heart sometimes destroy life in a few seconds, and often in 
a few hours; in almost all cases of perforation of the digestive canal, 
and in some of cholera, death takes place in less than twelve hours. 

In no case therefore can these, which are commonly stated as general 
symptoms of poisoning, excite more than suspicion; they may all have 
been produced by some spontaneously occurring di But on the 
other hand, the absence of any or all of them is not sufficient to dis- 
prove the suspicion of poisoning. Small and often repeated doses of 
poison may be given so as to produce all their symptoms and death 
very gradually ; and the patient may in such a case exhibit numerous 
alternations of increase and moderation of the symptoms. Many cir- 
cumstances will retard the action of even large doses of poison; if a 
person falls asleep soon after eon doe! or if he has taken it with a 
large quantity of food, or much diluted, or partially neutralised, its 
symptoms may not be developed for some hours, and may seem quite 
unconnected with the last occasion of taking food. Or again, the 
poison may be administered im some other way than with food or 
re as in the form of a vapour, by applications to the ulcerated 

in, &c. 

7 

Dr. Christison divides poisons into three classes, irritants, narcotics, 
and narcotico-acrids. Each of these produce certain symptoms in 
addition to those already mentioned as belonging to poisons of all 
kinds, and certain morbid effects upon the organs of the body when it 
proves fatal, by which their action may in some cases be recognised, 

The chief og toe caused by the internal administration of irri- 
tant poisons are those of severe irritation of some or all parts of the 
alimentary canal. They commonly excite burning heat, redness and 
swelling and sometimes ulceration of the lining of the mouth, throat, 
and tongue; difficulty of swallowing, burning pain of the stomach 
with nausea and ing or vomiting, tenderness on pressure and 
tension of the upper part of the abdomen. The matters vomited con- 
sist, first, of the food or other contents of the stomach, and afterwards 
of tough mucus with more or less of blood and bile; the sickness is 
almost incessant, and is usually accompanied by severe suffering. The 
pain commonly extends from the stomach along a part or the whole of 
the ive canal, with tenderness on pressure, and usually a con- 
stant and pai diarrhcea of mucus with more or less blood. The 
pulse is quick and feeble; there is great prostration of strength, ex- 
cessive burning thirst, cold and damp skin, extreme iety of counte- 
nance and manner, and often considerable difficulty of breathing. 

Many or all of these symptoms occur in all cases of poisoning. b; 
irritants, and many of them also in certain diseases, between whi: 
and poisoning it may be difficult to discriminate. Of these diseases 
the most important and deceptive are the acute affections of the digestive 


The most general effect of irritant poisoning is acute inflammation of 
the stomach, and it is therefore a question of the first importance 
whether that condition is ever produced by any other cause the 
administration of poison. M. Louis and Dr. Abercrombie, whose 
authority is of the greatest weight in subjects of this kind, have stated 
that they never saw a case fof idiopathic and primary acute gastritis ; 
and jit is certain that no well-established case of the kind has yet 
been recorded: the administration of an irritant poison may therefore 
be regarded as highly probable in any case in which a competent 
observer finds the signs of an acute inflammation of the stomach during 
life and its effects after death. 

In such cases the principal evidence would depend on the appear- 
ances found in the dead body ; in others the mrmeeane uring tte are 
equally important. Perhaps of all the diseases which give rise to the 
suspicion of irritant poisoning, the most is cholera, There 
are however some circumstances by which they may be distinguished 
during life. In most cases of this kind of poisoning a burning sensa- 
tion in the throat is perceived directly after the poison is taken, being 
the effect of its contact during or soon after the act of swallowing; the 
same symptom, when it occurs in cholera, appears to be produced by 
the contact of the substances vomited, and is therefore preceded by 
some of the other symptoms. In cholera the vomiting is never bloody, 
and is usually much more profuse than in cases of poisoning; and the 
cholera that occurs in this country is very rarely fatal in less than three 
days; while in most cases of poisoning, in which the symptoms are 
sonden and severe, death ensue in a few hours, or at least before the 
end of the third day. Asiatic cholera indeed is commonly sein rapidly 
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fatal, sometimes in four hours: but it may be distinguished by the 
absence or late occurrence of the i of the throat, by the 


absence of vomiting of blood, by the expression 

nance and condition of the body, and the suppression of all the 
secretions except the characteristic from the stomach and 
intestines, [Caonera.] 


The symptoms of common peritonitis and of common acute entiritis 
[Pexrronrtis ; eye can Fecaga! lead a ey weet witness of 
them to suspect arise poisoning. But those of peritonitis 
from rupture or ulcerative perforation of any of the abdominal organs 
may closely resemble them, and render a diagnosis ngs pea ea 
without the evidence of a post-mortem examination. Very severe 
cases of colic may also for a time simulate the effects of poison; but 
the frequent intermission of their symptoms, the absence of both the 
local and the general signs of inflammation, and their rarely dangerous 
character or fatal termination, are sufficient signs of distinction. In 
the cases which have been called ileus, and regarded by some as 
merely examples of severe colic, there may be some doubt till the 
examination after death shows them to have resulted from an obstruc- 
tion of the intestinal canal [ILevs]; and in ileus the pain is almost 
always round or near the umbilicus. 

Other cases which are usually mentioned as simulating the effects of 
irritant poisoning are those in which the stomach having been greatly 
distended } by gluttonous feeding, death has occurred suddenly from 
apoplexy or some unknown influence ; and those in which death occurs 
from drinking cold water while over-heated. In the former cases 
death, if not produced by distinct apoplexy, is preceded by symptoms 
more like those of narcotic than those of irritating = ; in the 
latter, the symptoms are very like those of common cholera, and are in 
the same different from those of poison. 

It is evident from these circumstances, that in a fatal case of sus- 
— poisoning by an irritant subst it will seldom be possible to 

ide upon the evidence of the symptoms alone. When poison has 
actually been taken, the ey are sometimes so modified by 
circumstances peculiar to the case, that even where they have been 
carefully observed, much doubt has remained respecting their cause : 
and, on the-other hand, the symptoms of naturally excited disease 
often too closely resemble those of poison to permit a positive conclu- 
sion being arrived at. Cases very rarely occur in which (unless other 
circumstances not connected with the condition of the patient after the 
seizure are conclusive) the evidence of post-mortem examination is not 
absolutely necessary. ; 

The most general morbid appearances produced by the irritant 
poisons are either the destruction, by corrosion, of the tissues over 
which they pass, or some of the effects of acute inflammation in them. 
Of the latter, that which is the least decisive is the most common— 
redness. In the stomach, no kind or degree of merely vascular redness 
of the mucous membrane can alone certainly prove that it has been 
inflamed. The most intense redness is sometimes found where the 
person has had no gastric affection, and may be produced in any part 
of the stomach by the blood settling in its vessels after death, or being 
obstructed in them by suffocation. It is probable also that any very 
slight irritant, such as wine, given shortly before death, may produce 
considerable redness of the stomach. Small quantities of blood may 
also be effused between the lining of the stomach, from any of the 
causes which produce general diffused redness of the mucous membrane, 
by ion of its vessels ; but more considerable effusions of blood, 
ectidlis yen they acer as if incorporated with the tissue, and are 
of a brown or black colour, as if charred, are almost certain signs of 
poison. Any appearance of blackness, or of a dark brown discoloura- 
tion of the stomach, as if from a chemical change in the blood filling 
its small vessels, is also a very suspicious, though not a certain sign. 
But pills of aloes and sulphuric acid, prescribed for painters’ cholic, 
yg this appearance in the stomach, if given a few hours before 

eath. When redness of any part, or of the whole of the lining of the 
stomach is accompanied by the secretion of a large quantity of tough 
mucus upon it, it may be deemed suspicious, but it is by no means a 
conclusive evidence of poison; it is more nearly so when the mucus is 
stained or streaked with blood: An effusion of lymph on the lining of 
the reddened or blackened stomach is decisive of inflammation; and 
of poisoning, if, as is most probable, acute inflammation of the stomach 
never arises from natural causes. The effusion of lymph, however, is 
not scours effect of poison, and nang nh often cone = 
it; may be distinguished by the former being ropy, ing, an 
= the latter a white, and deposited in a tender brittle 
mem e or in irregular flocculi. The softening of the mucous 
membrane of the stomach, and the ease with which it may be separated 
from the subjacent tissues, are signs of inflammation, when combined 
with an intense bright redness, or the effusion of much mucus. or 
Aymph 5 without coincident redness they are not to be depended on, 
they may result from the digestion of the walls of the stomach, 
which sometimes takes place after death by the action of the gastric 
ice. An increase of thickness in the mucous and other membranes, 
the effusion of serum beneath them, is a suspicious but far from a 
conclusive sign of acute inflammation. 

The more serious changes resulting from poisons, such as ulcers and 
perforations of the stomach, differ as they have been pro- 
duced by the corroding power of the substance taken, or by the inflam- 


jon of the counte- 


» The symptoms of apoplexy, for 
-example, are almost exactly similar to those of  poisoni y opium” 


mation which it has excited. In the case of corroding substances, a 
principal sign by which their effects would be distinguished from ulcers 
which are the results of disease, is, that every part of the digestive 
canal with which poison has come in contact is affected at the ta 
time, the lips, mouth, esop! v atostadh,-uad even, the inbolan a 
showing more or less of influence ; whereas it is very rare for 
diseases to affect more than one of these parta ata time. The appear- . 
ance of an ulcer, or a perforation of the stomach, uced by corrosion, | 
is also peculiar; it is commonly and ; its edges are soft 

and pulpy, and usually black or , as if charred; and if the 
patient has survived only an hour or two, signs of acute inflammation 
will be seen in its neighbourhood, and in all the parts to which the 
corroding material has obtained access. Similar signs of acute inflam- 
mation are also always observed in the ulceration or perforation which 
sometimes, but very rarely, is produced by ree that merely irritate 
the digestive canal ; and these.are a part of the signs by which those 
effects of poison are to be distinguished from perforations that occur. 


. { 
Ulceration and perforation of the stomach are so rarely the effect of 
merely irritant poison, and so commonly the effect of disease, that,” 
unless there be of corrosion, they afford evidence inst, 
than for, the suspicion of poison; and if there be no other evidence, 
and no attendant sign of recent acute inflammation, they may even be 
regarded as proofs that such a suspicion is incorrect. Of the forms of 
perforation of the stomach from other circumstances than Lancia 
one of the most important is that in which, without any i 
alteration in the surrounding parts, one or more small ulcers form in- 
the stomach, and becoming gradually deeper, at last, by a minute 
aperture, make their way through its walls, and permit its contents to _ 
slowly into the abdomen, These may be known at once to be 


; 


them. 
accompanied with thickening of a considerable extent of the tissues 
adjacent to the ulcer, which is from a quarter to half an inch in 


diameter, and perforates by a orifice, forming a hole with smooth — 


edges, as if a piece of the sto had been cut out by a ine Se 
ment. The thickening around the ulcer, which has all the oy 


of chronic inflammation, and the orpaeme of even acommencement 
of cicatrisation, with the absence of all signs of acute disease of the 
stomach, are usually quite sufficient to distinguish this form of per- 
foration. A third, which can scarcely give rise to doubt, is that con- 
— disease of the stomach. A 
fourth is that in which a portion of the walls of the stomach is dis- 


guishing it from the effects of poison. 
From these statements it will appear that in some cases the symp- 
toms and morbid appearances together may prove that irritating 
ison has been taken. The diseases in which the similarity of the 
symptoms is most embarrassing, as cholera and peritonitis, are thosein 
which the morbid appearances are most distinct from perforation of 
the abdominal organs; while those more chronic inflammations of the 
stomach in which the morbid changes of structure are least decisive 
are those in which the symptoms admit of little doubt, This however 
cannot apply to all, though it may to the majority of cases. 


may be produced by the digestion and other c! in the stomach 
which occur after death, 2 of these weep med numerous class, 
in which the test of chemical examination, which indeed should be 
neglected in none, can alone be conclusive. f = 

‘or this part of the subject however no general rules can be laid. 
down. The detection of each poison must depend on the proper 
application of its appropriate tests; and these will be found in the 
several articles already referred to. [Arsento, &e.] 

The ptoms produced by the different narcotic poisons are more 
varied those of the irritant class. The most common are giddi- 
ness, headache, obscurity or depravation of the sight, stupor or ect 
insensibility, loss of power of the voluntary muscles, or convulsions of 
various kinds, and, towards the close, complete coma. To these the 
several species of narcotic poisons add effects peculiar to themselves; 
yet not so remarkable but that they are closely simulated by those of. 
some naturally occurring diseases 


and the substances allied to a8 fo 
circumstances may distinguish them. Apoplexy, tho ite 
attack is sudden (which the effects of cma a erm often pre- 


ceded by warning dao eng such as headache, occasional giddiness, &c. 
If 80 severe as to 


In certain cases however 


4 
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These distinctions will seldom serve further than to establish a very 
probable conclusion; and doubt may still remain in cases of this kind 
examination. 


evidence of poisoning afforded 


average of persons, that are commonly quoted as signs of the 
effects of ic poisons, are very i wi, It is probable that 
narcotics by ing a kind of apoplexy ; and in many cases 
the changes of structure to which lead exactly resemble those of 
that disease, w! of those cases of it which are attended with 
effusion of blood in or the brain, or of those in which only 
the least ible alteration from ithe healthy structure can be 
detected. [Aroriexy.] Effusion of blood in the brain, however, 
is very the effect of narcotic poisoning, and such an appear- 


poisoning, 
ance would by itself afford strong evidence of apoplexy the result of 
disease. 


pe vaona, chnia, &c. The following circumstances, however, distin- 
aa {desta Wer earuinag ; 14 Minheat’ alwaye 
commences suddenly and violently ; the patient cannot be roused from 
it ; when fatal (which it very rarely is in a first attack), it is so only 
. In many cases the post-mortem examinations of 

i of disease ; and in these there must 

ys be some doubt, as this negative character is common to them 


On the whole it must be concluded that the evidence afforded by 


symptoms and morbid appearances is less frequently conclusive in cases 
of poisoning by narcotics than in those where it is produced by irritants. 
The effects of the narcotico-acrids, which are compounded of those 


weight when obtained. case in w) there is sufficient poison 
present to produce in any animal to which it is given, it 
Beas bes teained ty the soe more certain test of ical 


and many of 
Sagat fantail egies gh Deleo A sian 


fallacious; and cases must — oceur in which tothe 
from all these sources together not constitute a proof that poison 
has been taken. In the case of irritant , on the other hand, the 

are few in which, from one or of these kinds of evidence, 


cases i 

their administration may not be satisfactorily proved. 

We aubjoin a Uist of the ~ i cog es - i 
cases of poisoning, as early as possible after it swallowed :— 
Mineral acids (sulphuric, muriatic, &c.)—Chalk* or magnesia in 
; ‘mga pes Vi and ‘almond oli 
Alkalies |. — Vinegar water ; or olive oil; 
any innocent acid, such as lemon-juice, with water. 


White vitriol and other compounds of zinc-—Milk; carbonate of soda 
in water. 

Compounds of lead.—Emetics, sulphates or bi-carbonates of soda or 
potash in water; milk. 

Laudanum and other preparations of opium.—Emetics ; dashing of 
cold “water on the face; strong coffee; forced exercise by constant 


Prussic acid.—Hartshorn, to be smelled and taken in small doses . 
chlorine ; dashing with cold water. 

Strychnine and other vegetable alkalies.—Emetics; warm water ; 
decoction of bark or of gall-nuts. 

For other, as for many of these kinds of poison, it will always be 
right to excite copious vomiting, either by tickling the throat or by 
giving a powerful emetic, such as from ten to twelve grains of sulphate 
of zine (white vitriol), or the same quantity of powdered ipecacuan with 
one or two grains of tartarised antimony. e action of the emetic 
should be maintained till all the poison seems to be discharged, by 
repeated draughts of milk, or flour and water, or sugar and water, or 
some other bland fluid. But for narcotic poisons the-stomach-pump 
is best. For the subsequent treatment no general rules can be 


given. 
POISONING, SECRET. When the knowledge of the nature of 
mineral, vegetable, and animal compounds was. less known than at 
present, it was not uncommon for individuals to become acquainted 
with the poisonous properties of bodies, and to keep this a secret for 
the purpose of exercising a control over the lives of their fellow 
pasa The entire ignorance that — of the means of ascer- 
taining the presence of poisons, or of the systems of poisoning as 
i ished from other diseases, gave to persons who had acci- 
y discovered a poison a great power, and offered a temptation to 
crime. In ancient hi many instances are recorded of persons who 
died under suspicious circumstances, and who were supposed to have 
been secretly poisoned. Beck, in his ‘Medical Jurisprudence, says 
that “Theophrastus speaks of a poison prepared from aconite which 
could be moderated in such a manner asto have effect in two or three 
ears, or at the end of a year or two years; and he also relates that 
had discovered a method of ing from other plants a 
which, given in small doses, occasioned an easy but certain 
without any pain, and which might be kept back for a long time 
without causing weakness or corruption. This last poison was much 
used at Rome about two hundred before the Christian era.” 
During the reigns of Caligula, Claudius, and Nero, a woman named 
Locusta seems to have been frequently employed for the purpose of 
i poisons, whose powers were known to herself alone. 
Locusta was a by the second Agrippina to poison her husband 
the emperor us, and also by Nero to poison Britannicus, the son 
of Claudius and Messalina. (Tacitus, ‘ Annal.,’ xii. 66 ; xiii. 15.) 
The poisons used by the Greeks and Romans seem to have belonged 
to the le kingdom, and were chiefly obtained, it is 
supposed, from the aconite, hemlock, and poppy. One of their animal 
i is said to have been the acrid juice secreted by a species of 
ibranchiate mollusca, called the sea-hare, the Aplysia depilans of 
Linneus. They did not seem to be acquainted with mineral poisons. 
In modern times secret poisoning has often been carried on to a great 
extent ; although the relation of many of the incidents has been so con- 
nected with superstition, and a belief in supernatural powers, that it is 
sometimes difficult to distinguish between the true and fictitious. The 
aid of poisons a sometimes to have been resorted to in order to 
obtain credence for the powers of the witch and the wizard. A singular 
combination of was discovered at Rome during the pontificate 
of Alexander VII. in 1659. It was observed that many young married 
women became widows, and that many husbands died who were known 
to have become di ble to their wives. Great exertions were used 
to detect the poisoners, when at length suspicion fell upon a society of 
young wives, whose president was an old woman who pretended to 
foretell future events, and who had often predicted very accurately the 
death of many At length the society was detected, arrested, 
and every ania put to the torture, and the old president, by name 
Spara, and four others, Mie mend hanged. It appeared that Spara 
was a Pupil of Tofania, an i ous woman who lived at Palermo, and 
at Naples. The poison used by Tofania went by the name 
of Aqua Tofana [Aqua Torana], but its composition was never accu- 
made 


Oxalic acid.— uantities of chalk or magnesia ; afterwards | rately known. : : f - 
milk and other mild The practice of secret po was carried to a t extent in 
Arsenic.—Powerful emetics, such as of zine, if vomiting has | France about the year 1670, One of the most disti ed agents in 
not commenced ; of milk, or some thick bland fluid, | this business was d’Aubray, wife of the Marquess de Brin- 
such as flour and , OF sugar and water. villiers. She formed an improper intimacy with a villain named Sainte 
piper iy edly o w= fin pon a mercury.—White of eggs | Croix, who taught her the art of poisoning, which she put in practice 
beaten up with water ; decoction of bark or gall-nuts, or strong tea. in order to better her circumstances. For the purpose of ascertaining 


bark or nuts. 
Nitrate of silver (lunar caustic)—Common galt and water. 


ee ae a Oe Eras reread thie toss OF Hatt, 
and distributed food to the poor, nursed the sick in the Hétel Dieu, 
and administered to them her poisons. She poisoned her father and 
brother, but was at last discovered. She was Fah beheaded in 
Paris on the rie of a ee vec ge behi aon . pr RP 
catalogue of all her crimes. incipal poison used by herself an 

accomplices was the corrosive stitial, The practice at this time 
had so widely in France that the government thought it 
necessary in 1679 to institute a court under the title of Chambre de 


60 POLAR CLOCK. 


Poison, or Chambre Ardente. The of this court, however, 


place, 
so strict, that it is no possible to administer poison, vege- 
ble or eines) ae tfaces eannot be dacovered in the body of 
6 person though of course it not always to 
administered, 


discovery of the whom it was 

(Beckmann, History Inventions ; Beck, Medical Jurisprudence ; 
Adams, £di h Medical and Surgical Journal, vol. xxxiii.) 

POLAR CLOCK. A portion of the light which passes to the earth 
under a sky which is clear, or nearly so, is more or less polarised. The 
maximum effect occurs in a plane passing through the earth's axis at 
90° from the sun: hence the amount of polarisation varies in different 
ee Seg) Wan: t coaice ich ae On this relation 

ween the hour-angle and the plane of polarisation of light from the 
- Digta gel Wheatstone has based his polar clock. It consists of a 
tube, with the axis parallel to that of the earth with gentle 
friction through an, hour-dial. Within the tube is a ising appa- 
ratus, which indicates the position of the plane of polarisation by the 
vanishing of the coloured rays; and as the plane of polarisation is 
always 90° from the sun, the index hand attached to the tube, and 
properly adjusted, will always point to the hour on the disap 
of the colours. The dial is connected with an upright, which moves 
on a hinge joint, so that by means of a quadrant and a clamping screw 
it can be adjusted to the latitude of the place of observation. 

POLAR LIGHTS. This subject, that of the Awrore.Borcalis and 
Australis, will bé treated of under the appellation in which they were 
included by Humboldt, Terrestriat Licut. + 

POLARITY signifies, in general, a disposition in a body or in 
an elementary molecule of a body to place its mathematical axis 
in some particular direction ; frequently also it denotes in a body the 


existence, either naturally or induced, of two points possessing: con- 


trary properties. 

If iron-filings be strewed over a mass of natural Joadstone, it will 
be found that there are two points on its surface at which the filings 
are most abundantly attracted, and where they dispose themselves 
nearly in the direction of a line imagined to be drawn through the 
= es cxagee 3 bong yonevae @ be cut = the form of a 

ere, having thi ‘or a di r, the symmetyical arrangement 
rag Vagiod ig PD es fe ep eee Oe oiaues ication 

t the particles of the loadstone ma symmetri disposed 
about the line ; and: feces po'ghaleat ooh Uaetate and aches of the 
earth, this line is called the axis of the loadstone, and its extremities are 
called the poles, If the mass of loadstone be cut in the form of a prism, 
the length of the latter being in the direction of the axis, and if the 
prism be suspended by its centre of gravity, it will be found to take 
one icular direction with respect to the horizon and the meridian 
of observer. The two extremities of the prism so formed have 
received the denomination of poles, and the term is now applied to the 
opposite extremities of any body or molecule, when it assumes or can 
Petar) sen. Ltryasneal olga 

at said respecting the properties of a prism formed of 

the natural loadstone, is true of a magne bar of steel [Macner], 
and the poles or opposite extremities of either material are found to 
a con y of character. One extremity always tends 
towards the northern part of the horizon only, and the other towards 
the southern part; and if two such prisms or bars are formed,and 
by their centres of gravity, on bringing the northern or 

southern pole of one near the like pole of the other, they exercise 
upon each other a mutual repulsion; but if either pole of one be 
brought near the opposite pole of the other, they mutually attract 


Since in magnetised bars the poles of contrary names thus attract 
each other, and that the earth may be considered as a body possessing 
boreal magnetism towards the north, and austral etism towards 
the south, it is evident that the ism which exists in the 
northern extremity or pole of a Seabed hae con @ compass needle) 
ee ere ene that which exists in the southern extremity must 


ees ae 7008 OF ee enn stand, and it 
it near a Ww been the usual 
inachine, it ill be rendered polar; that is, one end Sa cece 


vitreous or positive electricity, and the other the resinous or negative 

electricity, and near the middle the cylinder will be in a neutral state, 

These conditions may be rendered evident on electrifying a pith ball, 

insulated by means of a silk thread, and presenting it to the cylinder, 

when it will be attracted towards one end and repelled from the other. 

Sreeerty trcan She ee of meaicylindes nas electrified ball, that 
J 0 same ki each other, and th 

wide ci opener 
0 vanic electricity, In an ordi 

"the Se hein action on the italy votianes a separa- 

the two of electricity; that which is called positive is 


Let N be the north ands the south pole of 
given point at.which the centre of gravity of a 
may be placed, and join PN, Ps. 


expressed by 1 and be represented by v3; also let the repulsion 


exercised by $ on P be expressed by 1, and be represented by Poin 


the direction of sp produced. Tmagin 
be formed; then, by mechanics, PQ, its 
resultant of the forces acting 
the direction of the needle and of a 
Let Z QPo be represented by 0; Z QpB by @, and let fall op per- 


pendicularly on pq: then by trigonometry, 


or the equivalent of the force”represented by Po when reduced to the 
direction Pq; and con? is the value of Q, or of the foree pz (=90) 


when reduced to the same direction, The sum of these, or S82 4 


ort aa 


Let the attraction of y on PB be 


erates 


on a particle at P; it will 
tangent to the curve at that point. 


is the value of PD, 


, is the value of rQ, and represents the whole force of the 
magnet on the point P in the direction of that line; hence, — 


But, by geometry, Pq? = po?— Qc*4+2PQ,Qp which, by substi- 
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601 POLARIZATION OF LIGHT. POLICE. 
d 1 1 cos. @ , cos. 6) cos. 6’ . | laws which relate to the public health and comfort. [Muntcrpan 
tution becomes io aa aoa hieew ee: Equating | Gopporation 3] P DE 


these values of PQ? and leaving out terms which destroy each other, 
1 __o0828 1 008.2. en sin, @ _ sin. 6 
) we ee Ps* PN’ PN’ ° es PN’ 
sin. @:sin. @ :: Ps*: PN . 
Now, produce QP till it meets ns, produced, if necessary, in T; and 
draw sa parallel to Ne; then, by trigonometry, 
SA:PS::sin.aPs:sin. PAS: :sin.@PS:sin. QPN; that is, 
SA:PS::sin.@: sin, 6’;. hence 
SA:P8::P8?:PN?, which being compounded with the identical 
propurtion eS : PN: : PS: PN gives 
SA:PN::Ps*: PH, 

But sa being parallel to PN,SA:PN::81T:NT; therefore 
ST:NT::P8*: PN. j 
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y 


i i 


| 


cerry 
[ete 
ret 

2 Fe 
it 
ieee 
HH 
i 


2 
FE 


ze 


months. The superintendence 

tenance of the polders in North-Western Europe is entrusted to local 
ini or i , acting under the control of the respective 

of public works in the countries where those polders 


ace) 

POLE, POLAR. The word réAos as applied to a point means a 

turning ea eink 2) wos eepled to the points at the extremi' 
is of celestial sphere in the ancient astronomy. Hence, 

on the hypothesis of the earth’s rotation, it 

extremities of the axis on which the earth turns. 
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_in the Anglo-Saxon times the whole community was called upon to 
aid in protecting life and property ; and the spirit of this system, 


and | though the system is no longer applicable to the existing state of 


, still characterises this department of our institutions. The 
object of the present notice will be to give some account of the former 
and present constitution of the police in England. 

In the Anglo-Saxon period the sheriff of each county, chosen by the 
freeholders in the folkmote, was the chief officer responsible for the 
conservation of the peace; and in his half-yearly visitations to each 
hundred in the county, he inquired whether there was any relaxation 
in the efficiency of the meansin use for this object. The hundred 
originally consisted of ten divisions, each containing ten freeholders, 
mutually d to repress delinquencies within their district. All 
males above age of twelve were obliged to appear at the sheriff's 
visitation, to state the district to which they belonged, and to be sworn 
to keep the peace. One out of every aay bass ate had precedency 
of his companions, and the whole were bound to bring delinquents to 
justice within thirty days on pain of being themselves liable to 
penalties. The population was thinly scattered ; every man was known 
to his neighbours; no man could depart from his dwelling without 
the consent of his fellow-pledges; and the consent of the sheriff was 
necessary to enable a man legally to go out of his own county. No 
man could enter a neighbourhood without being recognised as a 

, and probably exciti suspicion; and this suspicion, 
quickened by the responsibility of the freeholders, soon caused a hue 
and ore the stranger could give no good account of himself. [Hun 
AND Cry. 

After Conquest, the advantages of the system were recognised 

several of the Norman kings, particularly by William L, and by 

I. in the early part of his reign. The former ordered that pies | 


freeman should be under pledges, and the latter that views of 


ledge should be taken in order that none might escape responsibility. 
@ great innovation was made in the Anglo-Saxon system when 
the sheriff, instead of being elected by the freeholders, was appointed 
directly by the king. Doubtless he would generally be a Norman, and 
therefore indi to meet the people in their popular courts: at all 
events the sheriff's ‘tourn,” or half-yearly visitation, came in no long 
time to be neglected. 

When, Henry I. instituted the office of justices-itinerant [ConsER- 
vaTors OF THE Pracg], the functions of the sheriff became of still 
less importance, By the stat. Merton, c, 10, passed 20th Henry IIL. 
(1236), freemen who owed suit to the county or hundred court were 
Pepe tala «aged attorney. The stat. Marl. cc. 10 and 25 passed in the 
52 Henry Pepe he dispensed with the attendance of the baro 
and clergy at sheriff’s court unless their attendance was specially 
required ; and it also prohibited the justices-itinerant from amercing 
townships on account of above the age of twelve years not 
having sworn in pledges for keeping the peace. ay these various 
measures the ancient system was greatly impaired ; the new laws 
which were introduced from time to time for the purpose of repressing 
crime do not seem to have been yey Sine In 1277, nine years 
after the passing of the statute of lebridge, the absence of “ quick 
and fresh pursuit ” of felons is noticed as an evil which was increasing. 


the ng to pursue and arrest an 
felons when any need is.” statute of Winchester, 13 Edward I. 
(1285), endeavoured to maintain the spirit of the Anglo-Saxon laws by 
ing the county or hundred msible in case of a delinquent not 
mgd orthcoming, and the duty of sree nnn him was cast upon 
all the king’s subjects, This statute regulated the office of con- 
stable, an officer who had succeeded the Anglo-Saxon hundred or 
tything-man. [Constasie.] ‘The constables were directed what 
measures they were to take for preventing crime and keeping the peace. 
and tything they were to set a watch according 
ery night from Ascension till Michaelmas, 

ise ; the watchmen were to apprehend and 

, and on their refusal to obey the summons of the 
ight levy hue and cry to take them, The gates of 
to be shut from sunset to sunrise : the highways 
clear of bushes, woods, or dykes for the space of two 
to hedge, so that felons might not conceal 

man was to have arms in his house for preserving 
constables were empowered to take the view of 
The vention of crime, as well as the pursuit of 
also one of primary duties of constables, and they 
to t at the assizes, sessions of 
the peace, or leet, of all blood-sheddings, affrays, outcries, rescues, 
and other offences against the peace. e justices to whom these 
ts were made in the first instance, reported directly to 
the justices-itinerant, or at once to the king or his privy-council ; 
and the supreme executive made provisions ingly. At the same 
nsibility cast upon the hundred quickened the vigilance 
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i the . : 
of the inhabitants; and this responsibility extended to individuals in 


es POLICE. 


POLITICAL ECONOMY, 


extracts from the Year-Books of the 
. ; Fecboy coe + comens es —_ 
robbery—township of on am B use it Y, 
sed tay did me § take = offender.” “6 Edward IL, Kent: man- 
slaughter (u a sudden quarrel) committed in the highway of 
Wrotham — bystanders amerced because they were present when 
the aforesaid Robert killed the aforesaid Jolin, and did not take him.” 
And in the reign of Elizabeth the 
had created leads a writer of that 


many cases. The followi 
Exchequer are instances of thi 


ment.” us, ‘when 
had fallen to decay, the spirit of vigilance whi 
in some measure catiesalh 

Bu executive. In process of time, however, great 
political, and, it may be added, physical changes have rendered both 
systems equally incapable of effecting the objects for which they were 
intended. 


In the year 1829, the late Sir Robert Peel, after having consolidated 
the Criminal Law of England, instituted in the metropolis the new 
police force, which more than any other external means has con- 
solidated peace and protected life and La ag to the undoing of 
invective such as met its introduction, and to the disappointment of 
all the alarm that was excited by it for the liberty of the subject. 
This was effected by the 10 Geo, IV., c. 44; and that Act was followed 
by the 2& 3 Vict. c. 47, making further improvements in the force, 
: ing the metropolitan police district to a radius of fifteen miles 

from Charing Cross, and giving police-jurisdiction over the river 
Thames, and the quays and docks existing thereon. The city of 
London, that had been exempted from the operation of these statutes, 
was by the 2 & 38 Vict. c. xciv., provided with a similar force under a 
= commissioner, entirely under the control of the city authorities, 

other cities and boroughs from this time forward successively 
acquired by private Act of Parliament the necessary powers to enable 
them to institute and maintain police on the model of the metropolitan 
force, By the 5 & 6 Vict. c. 109; 7 & 8 Vict. c. 52, and 13 & 14 
Vict. c. 20, petty constables for preserving the peace in parishes or 
townships maintaining their own poor, and in extra-parochial places, 
are to be chosen annually by the justices of the peace for the district 
or division, from a list made by the overseers, comprising every able- 
bodied man between 25 and 55 years resident in the parish, and rated 
to the poor rate or county rate, or holding at the yearly rent of 4/., 
subject, however, to sundry exceptions expressly mentioned in the Act. 
This was a resuscitation of the ancient constabulary for the protection 
of life and property, and maintenance of the * resceahd peace, in places 
and districts not incorporated, the inhabitants themselves, in the true 
spirit of old English institutions, being thereby mutually engaged under 
oath, without remuneration, to the performance of this important 
public duty. a 

The 2 &.3 Vict. c. 93, and the 8 & 4 Vict. c. 88, had in [the 
meantime provided for the appointment of county constabulary, 
clothed, paid and accoutred, and formed in ce with rules 

ibed by the Secretary of State for the Home Department. But 
as these Acts left the initiative in the discretion of the county magis- 
trates, very many of the English and Welsh counties continued to be 
without protection, save such as was afforded by the parish constable, 
until the 19 & 20 Vict. c. 69 (20 Vict. c. 2) made it compulsory on 
the of every county where no police had yet been con- 
stituted, to proceed therein forthwith. Powers for the consolidation 
of independent ‘bodies of police already existing, or for the joint 
appointment and superintendence of police for adjoining districts and 
boroughs, were given by the same statute, and provision was made for 
imposing one-fourth of the expense of the force, whenever it was 
efficient, on the Consolidated Fund. Similar provision had already been 
made by the 3 & 4 W. IV.,c. 89, for advancing a sum of 60,0001. a 
year out of the Consolidated Fund towards defraying the expense of 
the metropolitan police. In this way the whole of the country, b 
successive steps, and in virtue of a series of statutes, beginni with 
the Act of (Sir Robert Peel in the tenth year of George TV. has at 
length been placed under the on of a well-devised and very 
efficient of police, whose surveillance of the country is continued 
throughout the whole of the four-and-twenty hours. In Scotland the 
larger towns have many of them separate police statutes, ing the 
management and control of the system in hands of com- 
missioners; but the 3 & 4 Wm. IV. c. 46,a police Act, the 
Ey royal babgh, Worgh of regalty, ox: Uargk of Masiay sw aes 
any ro , burgh o ity, or ,ata 
of i specified number of ten-pound householders, has been adopted in 
several places, That Act was amended by the 10 & 11 Vict. c, 39, and 
further by the 13 & 14 Vict. c. 33, and, thus amended, is still in full 
force and operation. The 20 & 21 Vict. c, 72, however, has since been 
oe for improving the police system of Scotland, and providing 

ies for the establishment of police where none at the time existed. 
As in the general Act for England, the institution of county con- 
stabularies is by this Act compulsory on the commissioners of supply 
for each ; on is also made for the consolidation of 


igen bin of police, and for the establishment of police for 
bouring districts and burghs jointly. The former statute, the 


2 & 3 Vict. c. 65, which left it discretionary in the ; oners ¢ 
one 


su) co igntinacarec gene ser ter dg .2 rman preg 
is ie for charging one-fourth of the expense of any burgh int 
constabulary, reported to be efficient for the year in numbers and 


ee on the Consolidated Fund. 
ILICY and POLITY. Policy is generally used to 
line of conduct amg ad rulers of a nation eee ah 
questions, especial] to foreign coun’ ; 
Getee betaion of thas bse oh oebate ec niinnh bane 
or bad policy. Polity has a more extended sense, being mous 
with the principles of government, and this is the sense of the Greek 
* politeia ” (woArrela), from which it is derived. Police, in an extended 
sense, is that branch of polity which is concerned with the internal 
economy of the state. In a more restricted sense, it is a branch of pre- 
ventive administration, distinct from the administration of justice, the 
object of which, among other things, is the punishment of crimes 
POLICY (Reversion.] ee 
° ‘ON. ' 
POLIENE, [Meram.] 
POLISHING. [Curtery; Grupmc; Varnisu.]} 
POLITICAL ECONOMY is the name given to a department 
knowledge the limits of which are not yet accurately defined. 
word economy, applied to domestic concerns, means the art of 
inistering the private affairs of a , of regulating its 
diture ing to its income, and provi for the wants 
members of the household. By analogy, political or “ public” 
has been considered by many as conversant about it 
administering the wealth of a country with a view to 
regulating the expenditure, providing for the wants of the 
endeavouring to maintain and increase their comforts. But 
such an extensive view of the subject, most writers, and 
continental writers, have considered it to investigate 
causes of the prosperity of nations, and have involved themsel: 
multifarious discussions on the various forms of 
civil institutions which are supposed to affect the economical 
of a people. By so doing they have encroached upon the science 
general politics and legislation, and have lone dorwiiel sabe 
theories of laws, ethics, and administration, with the view of sh ; 
their influence on the social state. But it is evident that such a ; 


the 


LF 


: 


2 
e 


i 


all th 


ie 


B 
& 


Italian and French economists, The latter maintain that the political 
economist is concerned not only with the production of 
wealth, but with its most beneficial distribution among individuals, not 
a ge wealth ce short, but pce Mea ees also, The Roar 
ish writers, on coreg’ A the appropriate subj 
the political economist is not 12. foes, but wealth, ; that pied is 
confined to material objects, the produce of land and of industry; 
that the political economist who assumes to explain ee) oe 
the baer? of wealth ought to lay down the general principles on 
which wealth is sp sie as they are deducible from actual facts ; it 
is the business of the statesman, the philosopher, or the politician, to 
say what he thinks best for a eee ore iety, after he 
has examined the evidence of political economist, which is an 
essential part of the evidence, but not the sole evidence to be attended 
to in the conduct of a nation’s affairs. But here the English econo- 
mists also seem to be divided among themselves. Some {to 
think that the ote nee of political economy, as the term is un 1 
by them, may be deduced with the certainty of mathematical demon- 
stration, whilst others assert that there are many important propo- 
sitions in political economy which require limitations and exceptions, 
“The desire to simplify and generalise has occasioned an unwillingness 
to acknowledge the operation of more causes than one in'the production 
of particular effects ; and if one cause would account for a considerable 
portion of a certain class of phenomena, the whole has been ascribed to it 
without sufficient attention to the facts which would not admit of bein 
so solved.” (Malthus, ‘ Principles of Political Economy,’ Introducti: 
Malthus quotes the controversy on the bullion question as an instance 
of this kind of error, F 
We cannot enter into anything like an examination, however brief, 
of the principles of political economy; but shall merely state'a few 


eral propositions which are universally acknowl as true. 1. 
very man desires to obtain additional wealth with as little trouble to 
himself as possible. 2. The increase a ee is limited either by 
or moral evil, or by prudential motives, 38. The } of 

ur, and of the other instruments which produce may be 


indefinitely increased, by using their products as the means of further 
production. 4, Agricultural produce is not susceptible of the same” 
unlimited increase as manufactures. The principal topics diset by 
political economists are : 1, the definition of wealth ; 2, of productive 


and unproductive labour; 3, of the nature and measures of value; 4, 
of the rent of land; 5, the wages of labour; 6, the profits of capital 
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7, the results of machinery; 8, the circulating medium, or currency ; 
9, the nature and conditions of commerce, or of commodities. 
Most of these subjects are treated in this work under the heads 
Accumutation, BaLance oF TRADE, BuLiion, Consumprion, Cur- 
Prortt, Rent, Wacres, WEALTH. 

History of the Science—The great nations of antiquity, the Greeks 
had no notion of what we understand by political 


the consideration of some of the most im age geoph a pe 

, which are based upon the principles of labour and com- 
petition. i pee vai ghee ag ner yy alae te poe gos 
representative of wealth, but as wealth itself, for we find that the 


parties. 
e: it considered only one state, and 
built the prosperity of that state on the depression of others. It was 
as 


“the whole world as to trade is pared 

) in nations are as persons” (Sir Dudley 

North’s ‘ Discourses on Trade,’ 1661), was not known as yet, and 

indeed it may be said to be acknowledged, even now, by comparatively 
count 


country; their attention was fixed on money not as a means, but as 
the end of trade, (and : 


a native of Cosenza in Calabria, 


i 


published, in 1613, ‘ Breve 
Cause che mo far abbondare i Regni d'Oro e d'Ar- 
Looking upon and silver as constituting the wealth of a 

i the means of making them flow abundantl 
. Among these means he reckons manufactures, “ whic! 
than agriculture;” and maritime com- 
rs ee “ are of mig yc without fixed 
ity for persons perty, for there can be no 
where there are Anatintal slates of dynasties and laws.” 
that Serra, considering the age and country in which he 
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Turbolo of Naples wrote several treatises pie See okasas 

of recy the Lg rae of Ni ; ‘Discorsi e 

Monete rg ees 1616, 1618, 1623, and 1629. Geminiano 
Montanari of published, in 1680, ‘ Trattato Mercantile delle 
Monete, and afterwards, ‘ Trattato Seem e enesete Sn tobi gh 


reap a plentiful harvest; and in his ‘Treasure of Foreign Trade,’ 
ublished in 1664, Mun advocates the same principle, But Sir 
illiam Petty went further than any of his predecessors or con- 
temporaries in asserting enlarged views of political economy. In his 
treatise ‘On Taxes and Contributions,’ published in 1667, he was the 
first to state, though in an incidental manner, that “it was the labour 
required for the production of commodities which determined their 
value.” He also wrote his ‘Quantulumcunque,’a treatise of money, 
in which he condemned the laws regulating the rate of interest, and 
combated the notion that a country may be drained of cash by an 
unfavourable balance of trade. [Prrry, Sir Witu1aM, in Broe. Drv.] 

In France, the minister Colbert, a ‘contemporary of Sir William 
Petty, was a great oter of the mercantile system in all its exclu- 
siveness [CoLBERT in Broce, Dry.], and the principles of that system 
continued to prevail in France after his death till the time of Quesnay. 
Pierre le Pesant, Seigneur de Bois Guibert, published, in 1695, his 
‘ Détail sur la France, in which he treated both of commerce and 
money, but the author was banished because some of his propositions 
reflected upon feudal rights and ecclesiastical privileges. Twelve years 
later Vauban published his ‘Dixme Royale,’ in which he proposed a 
new plan of taxation. 

England, Locke, in his ‘ Essay on Civil Government’ (b. xi., 40- 
43), argued at length to prove that “labour is the constituent principle 
of value.” There is something to the same purpose’ in Hobbes’s 
* Leviathan’ (ch. 24). But these were incidental remarks, and not 
professed investigations on the subject of political economy. 

In a tract published in 1677, entitled ‘ England’s Great Happiness,’ 
the notion of the balance of trade is examined and its fallacy exposed. 

ALANCE OF TRaDE.] Sir Dudley North wrote ‘Discourses on 

le,’ 1691, which contain more clear and comprehensive notions 
on trade than had yet been published. Among other propositions, he 
lays it down as a maxim that “there can be no trade unprofitable to 
the public ; for if any prove so, men soon leave it off, and wherever the 
traders thrive, the public, of which they are a part, thrive also.” It 
is worthy of notice, by way of contrast, that Montesquieu in the 
following century wrote a chapter entitled ‘To what Nations Com- 
merce is’ prejudicial.’ (‘Esprit des Lois,’ b. xx., ch. 21.) In 1696 
Davenant wrote on ‘ the Commerce and Revenue of England.’ In the 
next century Sir Matthew Decker wrote an ‘ Essay on the Causes of 
the Decline of Foreign Trade,’ 1744. 

A change of opinion was in the meantime taking place on the Con- 
tinent with respect to the so-called “mercantile system.” Frangois 
srs born in 1694, a medical man by profession, and surgeon to 
Louis XV., being struck by the distressed condition of the French 
peasantry, endeavoured to draw the attention of the government 
towards Femepoes 4 that numerous and ill-used class of people. He 
proposed the abolition of custom-houses between province and province, 
the free circulation of corn throughout the kingdom, the suppression 
of the corvées, and other similar reforms, which were effected after his 
death by Turgot. Quesnay went further: he assumed as a principle 
that the earth, or in other words, agriculture, was the only source of 
wealth, in opposition to Colbert's mercantile system, which fixed that 
source exclusively in trade. Quesnay allowed that manufactures and 
merchants were highly useful, but he contended that as they realised 
no net surplus in the shape of rent, they did not add any greater value 
to the raw material of the commodities which they manufactured or 
carried from place to place, than was just equivalent to the value of 
the capital or stock consumed by them during the time that they were 
engaged in those operations. He divided society into three classes : 1, 
a juctive class, consisting of farmers and agricultural labourers, who 
subsist on a portion of the produce of the land, reserved to them as 
wages of labour and as a reasonable profit on their capital; 2, a pro- 
prietary class, namely, those who live on the rent of the land, or the 
net surplus produce raised by the cultivators, after the necessary 
expenses have been deducted; 3, an unproductive class, consisting of 
manufacturers, merchants, servants, and handicraftsmen, “ whose 
labour, though useful, adds nothing to the national wealth, and who 
subsist ati? 4 on the wages paid to them by the other two classes.” 
(Quesnay, ‘ Physiocratie, ou Constitution Naturelle des Gouverne- 

ens, 1768.) As a corollary to these positions, Quesnay and his 
disciples concluded that all taxes ought to fall upon the land. 

Quesnay is considered as the head of the school called the school of 
the “ Economistes,” which reckoned amongst its members the Marquis 
de Mirabeau, father of the celebrated Mirabeau, Mercier de la Riviére, 
Dupont de Némours, Condorcet, Raynal, Turgot, Necker, and other 
distinguished men. 

Quesnay’s principal work on political economy is the ‘ Physiocratie’ 
already mentioned; but he published other tracts, especially an article 
‘Sur les Grains, which was inserted in the ‘ Encyclopédie, and in 
which he advocates the sume principles. Though Quesnay considered 

iculture as the only source of wealth, he did not advocate any ex- 
usive protection for it, but rather a principle of freedom in all 
branches of trade, The “ Economistes” originated the “ Cadastre,” 
which was a survey and valuation of all real property, made by order 
of the government, for the pi of assessing the “ contribution 
foncitre,” or property tax, which considered as the only legitimate 
tax. And this principle has iled in France and other continental 
countries, where even now the tax on land and houses forms the main 
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source of the public revenue, being from 20 to 30 per cent. on the 


rent. 

In Italy, Antonio Bandini of Siena had asserted the fundamental 

inciple of the “ Economistes,” long before Quesnay, in a work which 
Somer: was not published till 1775. Bandini wrote his ‘ Discorso 
Economico’ in 1737, with a view of drawing the attention of the 
Tuscan government to the desolate condition of that vast tract of 
country called the Maremma of Siena. Bandini advocated freedom of 
trade in agricultural produce, and recommended the removal of all 
restrictions upon importation and exportation; he urged the ex- 
pediency of giving to the cultivators of the soil an interest in the land, 
by the grant of long leases; and lastly he recommended the removal of 
the numerous vexatious taxes, and the substitution of a single tax 
upon land, not pting ecclesiastical and other privileged property. 
A MS. copy of Bandini’s book was presented to the grand-duke Francis 
of Lorraine, who however, being soon after elected emperor of Germany, 
and having removed to Vienna, could not attend to the affairs of the 
Maremma. But his son Leopold, on coming to the government of 
Tuscany, consulted Bandini’s work, and put into execution the plan 
therein proposed. The Maremma of Siena assumed a new life, and 
its population nearly trebled in the course of half a century. - 

Antonio Broggia of Naples, a merchant by profession, wrote a treatise 
on taxation, ‘Sul Tributi,’ in which he admits that there are three 
sources of wealth, agriculture, handicraft or manufactures, and com- 
merce. He does not consider the tax on land as the only legitimate 
tax, but proposes three sorts of taxation, land-tax, customs, and gabelle 
or excise. He says that in a commercial country the customs 
and excise, or indirect tax, ought to be preferred, but in an agricultural 
country like Naples the tax on land must be the principal source of 
revenue. He condemns taxes on capital and persons, licences and 
patents, horses and agricultural implements, as detrimental to industry, 
as well as the government eer ye of salt, tobacco, &c. The author, 
who belonged to the mercantile school, falls into the error of that 
school, in wishing to sell as much as possible to foreigners, and buy as 
little as possible from them. 

Ferdinando Galiani also, of Naples, ranks among the most distin- 
tinguished writers on political economy in the last century. While at 
Paris, he wrote in French a book on the corn-trade, ‘ Dialogues sur le 
Commerce des Blés,’ in which he took a middle course between those 
who advocated an unrestricted trade in corn, and those who wished it 
to be subject to permanent restrictions.. Galiani contends that no uni- 
versal system can be established on that important subject, and that 
the laws concerning the trade in corn must according to the 
situation of individual states, the nature and cultivation of their re- 
spective soils, and also their political institutions and relations to other 
countries. Galiani also wrote, in Italian, a work on money, ‘ Della 
Moneta,’ published in 1750, which is reckoned one of the best on this 
subject. Taking an enlarged view, he investigated the nature of the 
value of things, which he said was the result of various circumstances, 
namely, their scarcity, utility, the quantity and quality of the labour 
required for their production, also the time. He extends his 
investigations to the value of men's abilities, which are to be esti- 
mated not only according to their rarity, but also according to the 
time required for their coming to maturity, and the difficulties en- 
countered before they can attain a station favourable to their develop- 
ment. This is a position analagous to that afterwards stated by Adam 
Smith (b. i., ch. 10), “ that the wages of labour vary with the easiness 
and cheapness or the difficulty and expense of learning a business.” It 
requires more time and expense to form a physician, or a statesman, 
or a divine, than a common labourer, and therefore the latter has less 
value than the former. Galiani combats the received opinion of his 
time, that high prices were a sign of distress. He also contended that 
the precious metals were to be considered as merchandise, Galiani 
may be considered as a reformer of the old mercantile system. 
[Gauran1, in Broo. Drv.) 

Gian Francesco Pagnini, born at Volterra in 1715, published in 1751 
a dissertation ‘Sopra il giusto io delle Cose,’ or the just value of 
things, and in 1764 a ‘ History of the Commerce of Florence,’ with a 

i on on the value of gold and silver; and its proportion to the 

of other things in the 14th and 15th centuries, com with 

those in the 18th century. Both works contain sound opinions and 

interesting facta. Pompeo Neri of Florence wrote, in 1751, ‘ Osserva- 

zioni sopra il Prezzo legale delle Monete,’ a work of considerable 
merit. 


Gian Rinaldo Carli, born at Capo d’Istria in 1720, ranks with Galiani 
"as one of the most distinguished Italian political economists, He 
wrote an elaborate work on coin and currency, and on the mints of 
Ttaly : ‘ Delle Monete e della Istituzione delli Zecche d'Italia,’ 3 vols. 
4to., 1754-60, in which he completely exhausted the subject. Carli 
also wrote ‘ Ragi to sopra i Bilanci Economici delle Nazioni,’ in 
which he combated the fallacy prevalent in his time about the balance 
of trade. He also discussed the subject of the corn-trade in a letter 
addressed to Pompeo Neri, in 1771, ‘ Sul Libero Commercio dei Grani,’ 
in which he agreed with Galiani in denying the wisdom of a general prin- 
ciple of unrestricted freedom of trade in corn, which he thought ought 
to be modified according to local circumstances, because he considered 
the supply of corn as a subject deeply connected with administrative 
policy, and not a mere commercial question. Carli had a powerful 


mind, uninfluenced by "popular opinions or prevalent systems. Other 
~ es eraecniag ils Gated tortes 89 a ee 
in Bros. Drv. 
Antonio Genovesi, born in 1712, at Castiglione near Salerno, became 
‘essor of the new chair “ of commerce and mechanics,” founded at_ 
Naples in 1755, by Bartolommeo Intiesi, a wealthy Florentine merchant 
of that city. vesi published his lectures under the title of 
* Lezioni di Economia Civile,’ in 1768. Genovesi took a middle course 
between the mercantile system and that of the “ Economistes,” He. 
reckoned three sources of wealth, agriculture, arts, and commerce. 
He extols agriculture as an ample and perennial spring of public 
wealth, but he also appreciates commerce and manufactures as the 
causes of an increase of production. With to commerce, he 
adopts the restrictive system of the mercantile school as to foreign 
goods, whilst he agrees with the “ Economistes” as to the freedom of 
trade in corn, and of internal trade in general, as well as with respect 


to the interest of money. He inculcates the principle that labour con- 


stitutes the capital of nations as well as of families. But he did not 
fall into the vulgar error of considering whole classes of society as 
unproductive because they are not employed in manual labour, as 
men of science, scholars, lawyers, scldivrs, magistrates, and others. 
Genovesi wrote also other treatises on political economy, which he 
succeeded in rendering popular in his own country, 

The other Italian political economists of the 18th cen are: 1. 
Francesco tti of Venice, born in 1712, who wrote ‘ sul 
Commercio,’ in which he extols commerce as the source of and 
power, and he quotes the example of England. He also wrote a few 
short suggestions on the advantages which might be derived from 
Africa, in a commercial point of view, by the nations of Europe: ‘ Sulla 
Preferenza dell’ Africa in confronto dell’ Asia e dell’ America, r 
all’ Industria e dal Commercio degli Europei. 2. Antonio Zanon of 
Udine in the Venetian territory, born in 1696, a merchant by profes- 
ion, wrote letters on agriculture, commerce, and manufactures, which 
he encouraged also by his exertions. He was a man of a liberal mind 
and a true philanthropist. 3. Cesare Beccaria of Milan wrote lectures 


on political economy, in which he expounded, among other pe et 


advantages of the division of labour, and he investigated the on 
of wages and labour, and the nature of productive capitals. With 
regard to the bes Por: he sm a a aera: in not ad- 
vising any general system. He considered large masses 0! perty as 
more advantageous to a co than small subdivisions. eae 
Beccaria may be considered as belonging to the school of the “ Econo- 
mistes,” [Beccaria, Cesare BoyrsaNa, in Bro. Dry.] 4. PietroVerri, 
born at Milan in 1727, the intimate friend of Beccaria, although he 
differed from him on several points of political economy, wrote ‘ Me- 
morie sul!’ Economia Pubb! dello Stato di Milano,’ in which he 
shows the decline of that country during the two centuries of Spanish 
dominion, and ascribes it to the ignorance of its rulers and the absurdity 
of the laws. He wrote also ‘ Riflessioni sulle Leggi Vincolanti, prin- 
cipalmente sul Commercio dei Grani,’ in which he advocated the prin- 
ciple of absolute liberty. Lastly, he wrote ‘ Meditazioni sull’ Economia 
Politica,’ which were published in 1771, and have been translated into 
several languages. It is an elementary but useful book. 5, Ferdi- 
nando Paoletti, born in 1717, near Florence, wrote, in 1769, ‘ Pensieri 
sopra l’Agricoltura,’ and, in 1772, ‘ Veri Mezzi di rendere felici le So- 
cieta,’ in which he advocated freedom of trade. 6. Gian Battista Vasco, 
born at Mondovi in Piedmont, in 1733, wrote ‘ Saggio Politico sulla 
Moneta,’ 1772, in which he treats of various questions of political 
economy. He wrote, in French, ‘ Mémoire sur les Causes 
de la Mendicité et sur les Moyens de la supprimer,’ which he sent to 
the Academy of Valence in Dauphiné, in 1788. His other works were 
‘Sulla Felicita Publica considerata nei Coltivatori di Terre proprie ;’ 
and ‘ L/Usura libera.’ 7. Giammaria Ortes, born at Venice in 1713. 
wrote a work entitled ‘ Dell’ Economia Nazionale,’ libri sei, 1774, which 
however remained unknown except to a few friends of the author, until 
Custodi inserted it in his great collection of the Italian economists. 
His views were original, and he belonged to none of the schools already 
established. He lays it down as a fundamental principle that the 
capital of a nation is always in a, to the population, and that 
the only difference is in its distribution. Ifa portion of the population 
becomes richer, it can only be by impoverishing the rest. As a con- 
uence of this principle, he asserts that all endeavours to increase 
industry with a view to increase the national wealth are futile. But 
he supports also the principle of freedom of trade between 
because, he says, every nation has its own capital, which cannot be 
diminished nor increased by exchange. Ortes wrote also ‘ Riflessioni 
sulla Popolazione per ra) all’ Economia Nazionale,’ 1790, in 
which he stated several positions which have been since developed by 
Malthus, such as that population increases in proportion to the increase 
of production; that population does not always increase with the in- 
crease of marriages, &c. 8, Filippo Briganti, a native of Naples, pub- 
lished, in 1780, ‘ Esame Economico del Sistema Civile? in which he 
refutes the theories of Mably, Rousseau, and Linguet, who asserted 
that the state of society, and civilisation, commerce, and were 
the origin of all the evils with which man is afflicted. 9. Gaetano 
Filangieri, born at Naples in 1752, is known by his work on’ ion, 
the second volume of which treats of political economy. He belonged 
to the school of the French economists, but he was not a servile 


; 
" 
f 
4 


Se ae 


609 POLITICAL ECONOMY. 


POLITICAL ECONOMY. 610 


follower of that school. He wasa agp of the freedom vate 
he had no prejudices against luxury, vocated direct ion, 
a and he maintained that large cities were injurious 
to the ity of acountry. [Frmanarert, in Broce. Dry.] 10. The 

oh ay sane while he was viceroy of Sicily, wrote ‘ Riflessioni 
ar Wonasate e l'Estrazione dei Frumenti della Sicilia fatte ad occa- 
sione della Carestia del 1784 ed 1785.’ The author, being struck with 
the fact that Sicily, once the granary of Rome, should be so frequently 


afflicted with scarcity and famine, sought to investigate the causes of 
this great change. He recommended freedom of internal trade, but 
with 


to the exportation of corn, he thought it might be sus- 
pended at times by an act of government from prudential motives. 
11. Saverio Scrofani, on the contrary, in a ‘ Memoria sulla Libertad del 
Commercio dei Grani della Sicilia, published in 1795, advocated an 
permanent freedom in the corn-trade, quoting the example 

of Tuscany, where that had been in practice since 1767, and 
had been attended with the best results. 12. Maurizio Solera, a native 
of Piedmont, wrote in French, ‘ Essai sur les Valeurs, which he pfe- 
sented in 1786 to King Victor. He an agricultural bank in 
order to make up for the scarcity of bullion. ib hie prio wat 
carried ii 13. Lodovico Ricci, a native of Modena, was 
named, by the Duke Ercole III., member of a commission appointed 
to inquire into the charitable institutions of the town of Modena. 
reporter of the commission, and his report was published 

and dedicated to the duke: ‘ Riforma degl’ Instituti Pii della Citta di 
Modena, 1787. He was one of the first in Italy (Ortes and Genovesi 
had expressed indiscrimi- 


nate — as 


from 

pauperism increases in proportion to the facility of obtaining 
relief. He censured legacies for portioning poor girls, and other pre- 
miums on iage, and said that the increase of population should 

sees s and frugality, by which the means of 
subsistence are increased. He proposed that charitable institutions 
should be supported by private charity, and not by the government, 
which should not do more than establish workhouses to give employ- 
ment to paupers and ts, instruct the poor classes, and endeavour 
tecamide thats ssieal ition. The advice of Ricci was acted upon by 
the government of Modena, 14. Pane ge Palmieri, born in 1721, in 
the ince of Lecce, in the kingdom of Naples, filled several offices 
irate Actelatinns of Wal eactstey.iand. wrote. cbeervations onthe 
tarif and on national wealth : ‘ Osservazioni sulle Tariffe con appli- 


the nation that should alone put it in practice might find it turn to 
its disad , and its condition would be that of a lamb among 
‘ore advises not the prohibitive but the restrictive 
or in other words, a system of custom-house duties on the 
15. Count Mengotti of Feltra, in the Venetian 
the exclusive mercantile system, 

which he styled ‘Il Colbertismo,’ from the name of Colbert, the great 
of that system. This work was written in reply to a query 
ee ere cee 6 Fismuce, which was put in the 


man’ 
Beets cb tik vow notecials, oc to lore hc exceed 3” 
Mengotti recommended perfect freedom of trade, and his book obtained 
the prize. It is one of the best written works of the Italian political 
economists, i, Beccaria, 
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sense; that from the 
i Reni ga sapere emguarhemenl orgy alia ; ‘s 

i nations ; ugustus to 
Constantine their trade was mainly passive and ruinous; they pro- 
oth aoe it foreign luxuries and even the necessaries 
of life with the money extorted from the subject provinces, and 
at last they fell gradually again into poverty and barbarism. 


‘The above are the Italian ical economists of the 18th 
century. The eompete election of 


commerce in an 


the Italian writers on political 


economy was edi by Custodi, in 50 volumes Svo, Melzi, the vice- 
esident of the Italian republic, the author with the necessary 
ance sins of ote dete Ung eT — Sete: Of einen 
counsellor 0 ight of the-iron 
Se ee soles of political me : 

In science of politi made a marked progress 
in the later part of the 18th the exertions of Adam 


Smith, who is considered as the founder of the modern school. In 

1776 Smith published his great. work, with the modest title of ‘An 

Enquiry into the Nature and Causes of the Wealth of Nations,’ 
ARTS AND SCI. DIY. VOL, VI, 


the first book he treats of the division of labour and its wonderful 
effects, of the real and nominal price of commodities, the wages of 
labour, the profits of stock, and the rent of land. Book ii. treats of 
the nature, accumulation, and employment of stock or capital. Book 
iii. is in a great measure historical, and treats of the different progress 
of opulence in different nations. Book iv. is employed in discussing 
the various systems of political economy. Smith did not follow 
implicitly either the mercantile system or that of the economists; he 
showed, in opposition to the latter, that the labour of manufacturers 
and merchants is productive and is a source of wealth; but he at the 
same time considered agriculture as the most productive kind of 
labour, and the home trade as more productive than foreign trade. 
These positions haye been combated by writers who have adopted 
many of his general views. On the subject of foreign trade, modern 
writers on political economy are divided, some maintaining that all 
foreign trade is advantageous to a country precisely in the degree in 
which it is profitable to those who are engaged in it, and independently 
of war and peace and other national vicissitudes; whilst others contend 
that the immediate interest of the trader is not in all cases a criterion 
of the permanent national interest. 

Adam Smith's doctrine of universal free trade has found many 

opponents, and is in fact still a theory, for it is not in practice in any 
country, though in our own a much nearer approximation to it is made 
than in any other. His definition of productive and unproductive 
labour has been contradicted by Malthus, in his ‘ Principles of Political 
Economy, and in France by Say and others. Smith considered com- 
merce as an exchange between producers of various commodities, but 
not as a cause of fresh production by stimulating new wants in the 
producers. His doctrine of the “ natural rate of wages” has also been 
controverted. (McCulloch’s “edition” of Smith’s ‘ Wealth of 
Nations,’ with a ‘ Biography of the Author, and Notes and Supple- 
mentary Di ions,’ by the editor.) 
In 1798 Malthus published his ‘Essay on the Principle of Popu- 
lation,’ in which he demonstrated that “an increase in the means of 
subsistence is the only sure criterion of a real permanent and beneficial 
increase in the numbers of any people.” He stated that the population 
never falls below the level of subsistence, but that it tends, on the 
con’ , always to exceed it, and is only kept down by moral or 
physical checks. A consequence of these positions is, that any artificial 
stimulus to the increase of population by premiums on marriage, laws 
against celibacy, &c., is injudicious. These inferences had been antici- 
pated by the Italian political economists Ortes and Ricci. 

In France, J. B. Say published, in 1802, ‘Traité d'Economie Politique, 
in which he expounded the principles of Adam Smith, adding many 
original and important illustrations, especially on the nature and causes 
of gluts resulting from over-production, which, he maintained, can only 
be partial and temporary, and can never occur in every species of com- 
modity at once. Say has written several other works on political 
economy, Garnier also translated the work of Smith into French. 

In 1815 appeared an ‘ Essay on the Application of Capital to Land,’ 
by Mr. West, Oxford, 1815; and about the same time Malthus 
published ‘An Enquiry into the Nature and Progress of Rent,’ asubject 
which was afterwards investigated and expounded by Mr. Ricardo, in 
his ‘ Principles of Political Economy and Taxation,’ published in 1817, 
and which is generally considered as the most important work on 
acme economy since the time of Adam Smith. [Ricarpo, in Broa. 

tv.] The writings of James Mill were also valuable contributions to 
the literature of the science. 

Among other contem: writers on political economy, may be 
mentioned, in , John Stuart Mill, J. R. McCulloch, N. W. 
Senior, Thomas Tooke, G, R. Porter, Lord Brougham, Archbishop’ 
Whately, C. Knight, William Ellis, Col. Torrens, and Lord Overstone. 
Many of these names will be found in their respective places in the 
Broa. Dry. In France, Sismondi has written several works on political 
economy: ‘De la Rich des Nations, ou Nouveaux Principes 
@ Economie Politique ;’ and ‘ Etudes sur I'Economie Politique,’ which 
latter work contains many interesting facts, exhibited and commented 
uj in the usual attractive if not always strictly logical manner 
of the author, Ganilh published a general review of the principal 
systems of political economy : ‘ Des Systémes d'Economie Politique, et 
de la Valeur comparative de leurs Doctrines,’ 2 vols. 8vo, 182], a work 
well deserving a perusal, being written in a temperate spirit and un- 
assuming tone. Frederick Bastiat, also, by numerous works, con- 
tributed largely to the popularising of political economy in France ; 
and he has had many successors. 

In Germany, Storch published, in French, ‘Cours d'Economie 
Politique, 6 vols., Petersburg, 1815, and also ‘ Betrachtungen iiber 
die Natur des Nationaleinkommens,’ Halle, 1825. Schmalze wrote 
‘ Staatswirthschaftslehre,’ 2 vols., Berlin, 1818; and Jakob, ‘Grundsiitze 
der Nationalékonomie,’ Halle, 1825. 

The Spaniards had two writers on political economy towards the end 
of the last century, Ulloa and Ustariz, The latter wrote ‘ Teorica y 
Practica de Comercio y de Marina,’ fol., Madrid, 1791. 

Political economy has not been neglected in the United States of 
North America, but few works, we believe, have yet been produced 
that have attracted much attention in Europe. Tucker's ‘ Laws of 

Profits, and Rent investigated; and his ‘ Theory of Money and 


Wages, 
In Banks investigated,’ are valuable contributions to the science. 
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In Italy, the prineipal writer of the tt century on political 
economy was Melchiorre Gioia of Piacenza, who died in 1824. Gioia 
was 5 jurist,a moralist, and a politician, as well as — economist, 
and a notice of his works and a short account of his life are given 
under his name in the Brograpmican, Divistox. Here, however, we 
shall dwell at more length upon his great work on political economy, 
* Nuevo tto di Scienze Evconomische,’ 6 vols. 4to, Milan, 
1815-17. Gioia quotes most of the writers, Italian and foreign, who 
had preceded him, and endeavours to condense their various systems 
and opinions into a series of principles with their legitimate deductions. 
He lays down the following objects of the scionce:—1. To diminish 
the beer and the time employed in the production, as well as to 
diminish the quantity of the raw elements employed; in short, to 

wee with as little labour, time, and cost as possible. 2. To increase 
the quantity, perfection, and durability of the things produced. 8. The 
means of obtaining the above results consist in power, which is increased 
by capital, machinery, credit, association, distribution of labour, in 
knowledge of the means to improve, and will or activity, which is 
strengthened by liberty, security, and enlightened opinion of the people 
in general. A great part of the work is in a tabular form, with quota- 
tions and original remarks. Speaking of the influence of the government 
on the production, distribution, and consumption of wealth, Gioia notes 
a number of cases in which that influence may be useful, and a number 
of others in which it is injurious, Under the first head he reckons 
the construction of good roads, the distribution of courts of justice in 
each district, to save time and expense to suitors; the establishment 
of public libraries, consisting of useful books, of collections of natural 
history, and of philosophical instruments, botanical gardens, &c.; the 
foundation of gratuitous elementary schools in every commune, and of 
schools of arts and trades in every town; freedom of the press; the 
sending well-informed travellers into foreign countries to examine and 
report the disvoveries and improvements made in each. Among the 
cases in which the influence of the government is injurious, Gioia 
reckons—1, too heavy taxation, which, by gradually diminishing the 
disposable capital, prevents its. being employed in ing improve- 
ments; 2, the grant of public money to monastic establishments; 
8, the unequal distribution of public burdens; 4, the payment of 
the judges by fees on the causes which they decide, which is still the 
case in several countries of the Continent, instead of a fixed 
sufficient to place them above temptation; 5, the inculcation or tole- 
ration of popular superstition, false miracles, and impostors; 6, the 
tribunal of the Inquisition and other inquisitorial censorships, index of 
forbidden books, &c. Gioia is an advocate for large masses of pro- 
perty, large manufactories, and great commercial cities. His exposition 
of the advantages of large farms over small ones induced the govern- 
ment of Piedmont to repeal the decree by which the rice-grounds 
belonging to the crown or the communes were to be parcelled out into 
small Settings. Gioia gives the Fewer re to arts over agriculture, 
and he is the only ove among the Italian political economists who has 
established the principle of the “ association of labour”’ (as in the case 
of joint-stock companies) as an important source of wealth, and has 
descanted upon its advantages. Gioia wrote also his ‘ Filosofia della 
Statistica,’ which may be considered as an appendage to his work on 
political economy. (Grora, in Broo, Drv.) 

The other Italian writers on political economy in the present century 
are—1l, Ressi, who in 1808 published a work ‘ Dell’ Economia della 
Specie Umana,’ 4 vols. 8vo. 2. Carlo Bosellini of Modena, who pub- 
lished, in 1817,‘ Nuovo Esame delle Sorgenti della Privata e Pubblica 
Ricchezza.’ _3, Giuseppe Pecchio, who wrote, 1, ‘ io Storico sull’ 
Amministrazione Finanziera dell’ ex-Regno d’ Italia, 1802 al 1814, 
London, 1826, in which he treated of various subjects connected with 
political economy ; 2,‘L’Anno Mille Ottocento Ventisei dell’ Inghil- 
terra,’ Lugano, 1827, in which he treats of the commercial crisis which 
took place in England in 1826, and of its causes, effects, and remedies ; 
8, ‘ Storia dell’ Economia Pubblica in Italia,’ Lugano, 1829, a work to 


which the writer of this article is mainly indebted for his account of |, 


the Italian writers on politieal economy, At the end of the work, 
Peochio draws a parallel between the Italian and the English econo- 


inista, 

Few English writers on political economy would however admit his 
to be an accurate statement of their opinions and of the objects of the 
science os they conceive them. They would also contend that the 
objects of the science as conceived by the Italian economists are too 
numerous and too vague to allow of any scientific treatment, and that 
subjects are blended together by the Italian writers which are capable 
of being separated and of being confined within distinct and definite 
limits. Such an objection to the system of the Italian economists is 
well founded ; and the objects of the English economists may be com- 
pletely defended if their views are simply limited to investigating the 
elements on which depend the actual production, distribution, and 
accumulation of wealth in any given community at any given time, 
This is a field of inquiry sufficiently extensive, and when it has been 
mlequately examined, and not before, we can pass from the determi- 
nation of what is to what t to be any one of those elements on 
which national wealth d It would seem almost superfluous to 
observe that in determining what are the elements of the actual pro- 
duction of a nation, all the elements must be ascertained: the whole 

ondition of the people must therefore be ascertained,—that is, the 


whole political system must be examined, in order to ascertain what it 

is, and the atate of all the several classes of the community must be 

ined ; every law that interferes with a man’s actions must be 

rty. B h an inquii uld be infinite, and a book on ee 
. But such an wo infinite, such an 

ng we ih is quite » distingt 


cation. ‘ 
POLLARDS are trees which have had their i, v —s cut off © 
for the sake of the faggot-wood, which is used for b and 
bakers’ ovens. The appearance of an old pollard may, in 
sifuations, be thought picturesque, but nothing can be more unsigh 
in a landscape than rows of pollards bordering every inclosure, as 
in some countries, It is only in the case of a few trees of 
growth, such as willows and poplars, that there is a profit in 
pollards of Where w is required for fuel, it is 
plant a coppice inte’ with timber-trees ; and if 
done judiciously on good sound land, the eo 
farm for this purpose will be as profitable as if it 
oultivation. are often planted in soils which are n 
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Foul the Gunmen vot bow dtiee me be be through marshy grounds, it 
in of low rivers running 
may be profitable to plant willows, poplars, and other soft-wooded and 
rapidly-growing trees, in order to lop them at stated intervals. 
nd pentane bed, little Lemos ag they Sat idee nen — state 5 

t bei lopped every seven 5 ce 

a wid Hence the socmot enyion tte a 

willow will buy a horse before an oak will buy the saddle.” we 

To manage pollards re ng Bap 
cut off at a moderate height while 
which spring from the crown must be uen' 
begin to branch out. Thus a good head is fo; ’ 
shoots, which may then be left to grow till they are of a useful size, 
The willow takes root so readily, that if a branch twelve 


cut off in order to make a pollard of it,and a clause to that effect, with 
a severe penalty, should be inserted in every lease. : 
POLLUX. ny ‘ F< 
POLYA‘'NTHES TUBERO‘SA, or the Tuberose (a corruption of — 
Plante Tubéreuse), is « tuberous-rooted plant highly prized for the 
delicious fragrance of its flowers, on which account it is cultivated in 


the warmer of both the old and new world. It is stated to be an 
Indian plant introduced into in 1620; it had however been 
cultivated in Europe a century er. It is more 


probably of South 
American origin; as a wild tuberose, Polyanthes ilis, been 
found in South Brazil, which is probably the origin of the garden 


plant. 
‘The tuberose is too tender a plant to be cultivated in 


In selecting tuberoses for planting, the largest tubers should be 
, ‘All offaeta should be 


ferred, as the smaller ones often not flower. 
carefully picked off, so as to concentrate the tion in a eye. 
They should be planted in March or April, in pots, ina sandy loam, 


and forced in a hotbed, with as much m heat as is given to a 
melon, The eye should be about an inch below the surface of the 


An abundance of light and air should bs wives the p 
they begin to grow, and this should be sedulously attended to as long 
as remain in the hotbed ; it will however soon be necessary, on 
account of their height, to remove them to the house, where 
they must be oe near the glass, and their roots still exposed 
tem: to that from which they were taken. 
they show their flowers, but not sooner, they may be removed to the 
sitting-room, when their flowering will be completed. 


POLYANTHUS, a garden variety of the oxlip with brown 
flowers, is one of those plants have from time irhmemorial been 
favourites in gardens. It was probably obtained by accident, and is 
now propagated either by seeds or division of its root. 


require that a good variety of this flower should possess a strong 


; 
: 
‘, 
. 
‘ 
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Scape, a well-filled truss, a corolla with a short tube, a bright yellow 
eye, and a deep rich brown crimson limb, bordered with a well-defined 
yellow edging. They require less careful cultivation than the auricula 
with which are nearly allied [AuricuLa], and principally need 
shade and a strong rich soil somewhat mi Their beauty how- 
ever diminishes with rd age, so that a renewal of the variety from 
penis onthe years. 

POLY ITE, Mpc nap 

POLYCHROMATIC ACID. ymons with ALortre Actp. 

POLYCHROME. [Escu.iy.] 

POLYCHROMY, a modern term (from the Greek woAvs and xpaya) 
used to the ancient practice of colouring statues and the 
exteriors of bui 

Among the earliest civilised nations it was a universal custom to 
decorate not only their temples and palaces with colours, but the 
statues with which they were adorned. The Egyptians to have 
covered almost every part of their buildings, and the pture on the 
walls, with brilliant colours and gilding. [Eeyrrian Ancurrecture.] 
Upon the relies of Assyrian architecture, and the carved slabs, which 
have been discovered in such large numbers at Kouyunjik, at Nimroud, 
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quite arbitrary. Remains of co 


Semper, and upon the principal Athenian monuments; wu 
the temple of Theseus, the Parthenon, the Propylma, the theium, 
the temple on the Ilissus, the monument of L ites, the outer 
ee een Ceres at Eleusis, and greater temple at 
nnus; also upon the temple of Apollo at Basse in Arcadia; the 
Dorié ruins at. Corinth, the ple of Athene in and by 


icarnassus ; 
upon the temples of Selinus in Sicily, and upon the basilica at 
As to the extent to which the colouring of the exterior of build- 


hold that buildings were entirely covered with colour; while 
the ma: believe that the balance of evidence indicates that in 
marble the colouring was confined to the capitals of columns, 
the m and other ornaments, the friezes, the metopes, and 
by ae hes The exterior of the wall of the cella of 
poeta and the columns of the Doric at Corinth 
(which, » were not of ), they admit were covered with a 
stucco and red. There is, however, direct evidence that the 


Were taken were covered with a coloured coating.” (Report of Com- 
mittee of the Royal Institute of British Architects, appointed in 1836 
SE en cr Bente eaticrnent by She Crests 
of Colour in and Sculpture, published in the ‘ Trans- 
842.) Wax seems to have been 


-_ 


ound many of marble, and 
2 snes 


ese three last-mentioned fragments 
were painted with the brightest red, blue, and yellow, or rather ver- 
milion, ultra-marine, and straw-colour, which last may have faded in 
the earth.” Mr. Penrose found traces of colour of a 


“ 
€ 
cs 
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‘dentils, modillions, and the soffits were also variously 


tinge ye ip some parts of the columns of the Parthenon, especially on 
those of the west front, but he thinks it was originally most likely 
only a delicate tint to reduce the high light of the marble, Professor 
Semper and others have also found traces of colour on the constructive 
as well as the decorative features of Grecian monuments. The latest 
testimony is that of Mr. Newton, who found in excavating the ruins of 
the mausoleum of Halicarnassus “an immense number of pieces of 
painted stucco from the sides of walls,” with, among other things, 
painted borders of the well-known Greek ante-fixal flowers, in several 
colours; the colours, from the nature of the soil, being preserved in 
unusual freshness. (‘ Parliamentary Papers ing excavations at 
Sosa} 1858, p. 4, and Mr. Newton’s Letter in Falkener’s ‘ Deedalus,’ 

60. 

Tn later times amongst the Romans, in the times of Vitruvius and 
Pliny, the practice seems to have degenerated into a mere taste for 
gaudy colours, and to have been very general, as we see in the ruins 
of Pompeii, where, however, occasionally the arabesque decorations 
upon the walls of the courts in the larger houses are very elegant. 

With regard to the system of decorating the mouldings, it appears, 
from the traces found upon ancient monuments, that they were painted 
in various ways and in a great variety of colours, whether carved or 

in; and a tasteful combination of colours must have greatly 

tened the effect of even the richest mouldings. These deco- 
were not confined to the mouldings of the entablature; the 
ovolo, echinus, and abacus of the capital, and the toruses of the base, 
were also coloured. Foliage, ova, and beads were the ordinary deco- 
rations ; but on the Doric tenia a fret was generally painted, and the 
cymatia of the iment-cornices were frequently ornamented with 
ied eye - > atc were meh ig rg with gilded 
mouldings, on whi oli was painted, 
the outlines Pot the leaves ee in the stone. The mutules, 
coloured; but 
the Doric gutte were apparently generally gilded. The facie of the 
architraves, and the corone of the cornices, were, at least sometimes, 
left plain. The Doric architrave was sometimes ornamented with gilded 
shields, as in the Parthenon at Athens, which were placed immediately 
beneath the metopes, - It appears that all friezes which were decorated 
with were coloured, which, if the sculpture itself were 
uncoloured, would be to give the sculpture a proper relief ; 
for the same reason, the tympana of the pediments would also require 
colour, In the Dorie order, the tympanum would necessarily be of 
the same colour as the metopes: in the Parthenon they were of a pale 
blue; and in some of the Sicilian monuments red has been found. 
The metopes require colour, with or without sculpture, to throw the 
weight of the pediment upon the triglyphs, its natural supporters, 
which being left plain united the cornice with the architrave, and gave 
the whole building an elegant lightness of effect which it otherwise 
could not have. Sometimes the surfaces of walls, &c., seem to have 
been ornamented with a diaper or pattern delicately painted. 

Polychrome sculpture was quite as general amongst the Greeks as 
polychrome architecture ; it is frequently alluded to by almost all the 

ent writers, and many statues of this kind are minutely described 

by Pausanias, The polylithic and the chryselephantine statues both 

come under this pad (Scutrrure.] The painters of statues appear 

to have constituted a distinct class of artists: of dvipidvras ypdporres, 

Plato calls them; and Plutarch speaks of the ’AyaAudray éykavora), 

“ encaustic-painters of statues,” and the art itself as ayaAudrwr 
1S. 

That the statues were sometimes entirely painted even in the best 
period of Greek art there can be no doubt, both from the references to the 
practice in ancient anthors and from traces of colour on many existing 
examples, as in the sculpture of the Theseum, and on such fragments 
as those found among the waste materials of the Parthenon, mentioned 
above, and the red colour found by Mr, Newton on the nude parts of 
some of the statues, and the tawny colour on the hind-quarters of the 
Lion, found by him at Halicarnassus. That it was not the universal— 

not even the common—practice to paint the marble entirely, 
is evident from the conversation between Lycinus and Aristratus, in 
the dialogue of the ‘ Portraits,’ or ‘ Panthea,’ in Lucian (‘ De Imag., 
5-8), from which it is plain that the Venus of Cnidos, by Praxiteles, 
and other celebrated statues, were not painted, though parts may have 
been painted, and the whole body covered with an encaustic tint or 
varnish, - 


This last process, whatever it was, must however have required great 
artistic skill and taste. Plato (‘De Republ., iv. 420) observes, in 
speaking of statue-painters, “ It is not by applying a rich or beautiful 
colour to any particular part, but by giving every part its local colour, 
that the whole is made beautiful.” And Pliny relates that, Praxitiles 
being asked which of his marble statues he preferred, answered, 
“Those which Nicias has had a hand in;’ so much did he attri- 
bute to his circumlitio.” There has been much difference of opinion as 
to what this circumlitio was. To understand it, we must remember 
that Nicias was subsequently—for it is pretty clear that it must have 
been when he was a young man that he painted the statues of 
Praxiteles [Nicras, in Broc. Dry.]—one of the most famous encaustic- 
painters of Greece; that Plutarch expressly calls the statue-painters 
encaustic-painters; and that wax is shown by modern chemical analysis 
to have been a constituent of the pigment employed in colouring the 
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conclude that it was the application of some encaustic material, w 
uired to be rubbed in with great 
relinensen Nicias, and 


, that the colour was not laid on 
so thickly as to conceal the material —it is quite certain, from Pausanias 
and other contemporary authorities, that the archaic statues which 
were simply objects of worship were entirely coloured, the flesh as well 
as the dra , with the strongest—though, as would seem, with con- 
ventional con than the natural—colours, and frequently indeed 
clothed as well as coloured. Statues of a higher class as works of art 
often had the hair gilded, and the ears pierced for pendants, as in the 
case of the Venus de’ Medici; and in many statues glass eyes were 
inserted, with eyelashes of copper, examples of which are still extant. 

So direct and various has been the evidence brought to bear on the 
question of Greek polychromy, that the fact must be regarded as 
proved; the extent to which it was carried is however less certain ; 
while the desirableness of reviving the practice may be considered 
more than doubtful. That attempts, more or less partial, have been 
made to revive the practice by artists of various countries, it is scarcely 

to mention. One of the most successful attempts is probably 
that of Mr. Gibson [Grsson, Joun, in Broc. Dry.]; but the admiration 
which his Venus has obtained, does not appear to have led many other 
— sculptors to follow his example, 
© architects and sculptors of the middle ages painted their build- 
ings and monuments throughout, and with the strongest and brightest 
os a but their system was rude and inartistic, being indeed rather 
ecclesiastical than wsthetic in purpose. In some recent Gothic 
buildings, and restorations of ancient ones, both in this country and 
on the Continent, elaborate and costly, if not altogether satisfactory, 
efforts have been made to revive medieval polychromy. 

(Kugler, Ueber die Polychromie der griechi: Architectur und 
Seulptur und ihre Grenzen ; Semper, Vorlaiifige Bemerkungen tiber 
bemalte Architectur und Plastik bei den Alten ; Quatremére de Quincy, 
Le Jupiter Olympien ; Zahn, Pompeii; Hittorff, Architecture Poly- 
chrome chez les Grecs ; Stuart, Antiquities of Athens ; Penrose, Principles 
of Athenian Architecture ; Falkener, Daedalus.) 

POLYGALA SENEGA, Medical Properties of. The rootstock and 
rootlets of this plant, collected in the southern parts of the United 
States, are used? The rootlets are most potent. The efficacy is 
greatly impaired by age, so a fresh supply should be procured every year. 
Neglect of this point is a frequent source of disappointment in using it. 
Decoction is an objectionable form, infusion in water is best. 

Senega is a powerful agent in combating the secondary effects of 
antimonial and other metallic poisoning, such as lead. The bark is of 
a dirty yellow colour; the odour di ble; the taste, at first, 
mucilaginous, then sweet, then acid, but at last acrid, causing an un- 
pleasant feeling of permanent irritation in the throat. The powder of 
the ek eae otis), aa te two vm ce resin, a Ae a 

le \ygalin), acrid principle (senegin, which, when 
lated, is insoluble in water, but pochiatly eo when ia its natural 
state of combination with the extractive matter of the root), isolusin, 
and polygalate of iron and potassa, &c. It possesses very manifest 
wneerecgg Sage tonic powers, especially over all secreting organs, 
whether skin, mucous membranes, or glands. By its irritating 
“gece it can act as an emetic, but it is rarely used except in croup. 
some forms of indigestion, attended with inadequate secretion of 
saliva, it is extremely useful, but it is b eerg ts serviceable in the 
chronic ophthalmia of strumous children, as it promotes increased 
action of the glands. As a gargle, it is an efficacious remedy against 
the hoarseness occasioned by common colds. 

POLYGALIC ACID. acid is said to constitute the acrid 
principle of the bitter milkwort. It is a white amorphous powder, 
without odour, and of a Nie i acrid taste, It is very slightly 
soluble in cold water, but tolerably so in hot. Polygalic acid is ve 
imperfectly known, and may be identical with saponic acid. It is 
composed of :— 


Carbon 4 . . «ERS gamer, 
Hydrogen . . . . : o © 7°58 
Oxygen . e e ‘ . . « 36°77 

100-00 


POLY’GAMY is the name of the custom according to which a 
man may have more than one lawful wife at a time, which custom 
prevails in several countries. Polygamy has existed in Asia from time 
immemorial, under the old religions, and Mohammedanism adopted 
and confirmed the custom. Montesquieu pretends that polygamy in 
the East is the consequence of the greater number of female births in 
that country; but this surmise is by no means proved. Another 


reason ma be found in the” premature old - 

mage th scpend eraicdera st who Nicbuhe, i hie *‘foaeaie. c 

Arabia,’ gives a curious conversation which he had with an Arab on ‘ 
the fl , > 


content with a single wife.” 
In the Scriptures we find instances of 


(unter 

xix. 9) reprobates the custom. St. always of oa 
terms implying the union of one man with one woman. In Obeition ‘ 
countries, Polygamy has been long since universally forbidden, both 
by the church and by the civil law, under severe penalties, which in 
ee a ee ee ohn renter on 
punis! with transportation, or imprisonment two years, for a 
married man or married woman to marry another person during the 
lifetime of the first wife or husband. 

The Koran allows a man to have four legitimate wives; but itis 
only the rich who avail themselves of this permission. The Arabs are 
generally content with one wife. ‘ . 

bhp. bageee t from modern concubinage, which is the coha- — 
Lamcre os of man and woman unsanctioned by any legal ceremony or — 

form. , 
“POLY GLOTTS (wodtyAwrra, from odds, much, many, and 
‘y~Aérra, a tongue), books in several The ication of the 
word is restricted to the Bible, which being a ion of books 
written by various persons, at various times, and on various subjects, is 
ac rarrcaps hPa and a Polyglott Bible is therefore called Biblia 

‘0! . Me a 
ek yest oy pee apace athe nthe cd Frrmthewerini eso > | 

e 3rd century. i who spent many years 0: ense labour 
in forming the Old Testament into such ghey This is ; 
called Biblia Hexay 


, the Bible in six columns. The six columns — 
consisted of 1, the Hebrew text; 2, the Hebrew in Greek characters; 
3, the Greek version of Aquila; 4, the Greek version of Symmachus; 
5, the Septuagint ; 6, the Greek version of Theodotion. These six 
columns went through the work; but some portions were in eight 
columns and others in nine, and with reference to these it is 
called Octapla and Ennea) i 
and the Hebrew in Greek 
four columns. Though two languages only were in the forma- 
tion of this work, it might not improperly be called a Polyglott. It is 
to be lamented that, except in the Septuagint, only a few fragments of = 
igen’s ormance have come down to us, These were lished 2 

Montfaucon, in two vols. folio, Paris, 1714, under the title ‘Hexa- 

orum Originis quae supersunt.’ 

e moderns, Aldus Manutius first planned a Polyglott in 

Hebrew, Greek, and Latin; but he never printed more than one 
sheet, a copy of which, supposed to be the only 5 
is in the royal library at Paris. Its date is 1501. Since that time 
oe Polyglotts have been published, of which the principal are the 
ollowing :— 

I. The Complutensian Polyglott. This was printed at Complutum, 
the Latin name of Alcala ry i r - 


It was patronised by Cardinal Francis Ximenes [CisNzRos, in rectal 
who employed seven learned men com; t for the undertaking, ; 

who munificently defrayed the entire expenses of its publication. This 
noble work was dedicated 71 patron to Pope Leo X. It is in six © 
volumes, folio. In the Old Testament each consists of three 
columns, the left-hand i Hebrew 


page ng ulgate. 
and the Septuagint, and the right-hand the Septuagint, the Vulgate 
and the Hebrew, with satin pt nen in the outer , and 


a supralineary Latin in of th 


columns, consisting of the Greek text and the Latin with 
marginal references. The Greek Testament of this P is 
remarkable as being the first complete edition ever ted. 

a variety of matter in the first volume, the whole of the 
sixth volume, with the concluding part of the Sith, comin eee 
distinct performances, making a large apparatus of elementary biblical 
literature. Of the Complutensian Polyglot 600 copies only were 
eats, and one is seldom met with except occasionally in public 


e8, " 

IL The Antwerp Polyglott. .This was printed Christopher 
Plantin, at Antwerp, 1569-1572, in eight mp folio. the editor was - 
Arias Montanus, who had about sixty assistants. The work was pub- 
lished under the sanction of tagred IL, king of Spain, who is rted 
to have defrayed its expenses, though some are of opinion that he 
merely lent the money to Plantin, and demanded its repayment in such 


- Complutensian Polyglott is. 


' large folio. It was published by 


- 1805. Prefixed to the 
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a manner as to involve him in very great distress. The whole of the | gratified by consulting Horne’s ‘Introduction; Butler’s ‘Hore 


in this of Antwerp, besides 
another: See eae a part of the Old Testament, a Syriac 
version of the New Testament, and the Latin translation of Santes 
Pagninus, altered by the editor, Arias Montanus. ‘The Old Testament 
is in four columns, two in each page, a Latin interpretation of the 
Septuagint forming one of the columns, with a Chaldee paraphrase on 
the left-hand page, and a Latin interpretation on 
* In the New Testament the versions are similarly 
arranged, Syriac being in place of the Hebrew, and the Latin of 
Pagninus answering to the Latin interpretation of the Septuagint. 
The types are bold and finely formed, and the paper is of a yellowish 

and The sixth, seventh, and eighth 


copies only were printed, 

being conveyed by sea to Spain, so that it is more rare than even its 
£ Complutam.~ 

The Parisian Polyglott. This was printed at Paris, by 

folio, The editor was 


contains portions of 
, its 2 acadudigen exhibit at one view more 
than the Antwerp Polygl ten volumes, in imperial folio, 
present attractions of no ordinary kind. The paper, though perhaps 
not so fine as that of the Antwerp Pol; ,is beautiful; the types 
are large, clear, and elegantly formed ; engraver’s art moreover is 
appropriately displayed in furnishing occasional embellishments; in a 
beg py oye olyglott is altogether as magnificent a work as can 


well be conceiv! 
IV. The London Pol This was edited by the learned Brian 
Walton, who became ards bishop of Chester. It is in six vols., 
subscription, and the volumes came 
out in the order :—the first volume in September, 1654; the 
second in July, 1655; the third in July, 1656; and the last three in 
1657. “ And ae Mi Dr. Twells (‘ Life of Pocock’), “in about 
four years was fini English Polyglott Bible, the glory of that 
age, and of the English church and nation, a work vastly exceeding all 
former attempts of that kind, and that came so near perfection as to 
discourage future ones.” Some portions of this Polyglott are 
printed in seven languages, all at one view. No one book is 
given in nine ; but nine are used in the course of 
the work, ly, Hebrew, Chaldee, Samaritan, Syriac, Arabic, 
Persian, Ethiopic, Greek, and Latin. A vast body of introductory 
matter is in the first volume, and the sixth is made up of various 
readings, critical remarks, &c, Brian Walton was assisted by a number 
of men who formed a constellation of oriental and general scholars, 
such as have appeared at no other period during the 
whole history of our -country. e of these men was Dr. Edmund 
Castell, who published his ‘ icon Heptaglotton’ in 1669, two vols., 
folio. This isa lexicon of the seven oriental occurring in 
Walton’s Polyglott, and it has of all these languages pre- 
fixed. It accompanies the Polyglott, which can hardly be 
complete without it. Walton’s work is by no means equal 
in to the three preceding Polyglotts, but in point of solid 
to the biblical scholar it is far beyond any one of them. 
The eight volumes form an extraordinary ion of aids for study- 
ing the original scriptures. As the London Polyglott is frequently 
found in private libraries, a more minute description of its contents 
to be unnecessary. Its history is recorded at length in Arch- 
Todd's ‘ Memoirs of the Life and Writings of the Right Rev. 
Brian Walton, D.D., lord bishop of Chester, 2 vols, 8vo., London, 
= a work which comprises also notices of all Walton's co- 
This work was published by the enterpris- 


Y. Bagster’s Polyglott. 
bookseller whose name it is known, in 1 vol. folio, London, 
1831. The Old Testament is in eight , and the New Testa- 
ment in nine, Eight languages are exhibited at once upon opening 


the book. The are Hebrew, Greek, English, Latin, German, 
Italian, French, and , the New Testament being given 
in the last as an To these are added the Samaritan 


Masorites; the chief variations of the Vatican text of the i ge 
(which is followed in this Pi 
given by Grabe, Oxford; and of the Testament the whole of 
the selected various ay bases 2 lao edition of 
are nity pages ‘ ena in Latin, 
Professor Lee, of Cambridge. The Re are small, but clear and 
hg and the paper is of excellent quality. The whole volume pre- 
sents a very handsome ap 
On the subject of Polyglott Bibles in general, the reader will be 


Biblice ;? Clarke's ‘ Bibliographical Dictionary; Le Long’s ‘ Biblio- 
theca Sacra,’ improved by Masch. There are many more Polyglotts 
than these we have mentioned. Among the latest is a ‘ Biblia Poly- 
glotta,’ in four languages—Hebrew, Greek, Latin, and German; it was 
published during 1850-55, under the editorship of Dr. R. Stier and 
Dr. Theile. It contains, vol. i., the Pentateuch ; vol. ii., the historical 
books and the Prophets, Daniel excepted ; vol. iii., the poetical books, 
Daniel, and miscellaneous; vol. iv., the New Testament. 

PO‘LYGON and POLYHEDRON. The word polygon means figure 
of several angles, and polyhedron means solid of several faces: the first 
is used for a plane bounded by straight lines, the second for a solid 
bounded by planes. We shall in this article state the general 
properties of both kinds of figures, reserving the particular consideration 
of t] which have equal sides or equal faces for the articles Recutar 
Ficurgs, Soxips, &c. 

The Elements of Euclid confine themselves to convex polygons, and 
to a limited number of polyhedrons. The most general propositions 
with respect to polygons as polygons, that is, which are true whatever 
the number of sides may be, are as follows: they are either in the 
Elements or immediately deducible from them. 

1. The internal angles of a polygon of n sides are together always 
equal to n—2 pairs of right angles. See Rorarton for the full meaning 
of this proposition. 

2. When a figure of an even number of sides is inscribed in a circle, 
the sum of the first, third, fifth, &c., angles is equal to the sum of the 
second, fourth, sixth, &c.,angles. But whena figure of an even number 
of sides is described about a circle, for angles read sides in the preceding 


3. Any one side of a polygon is less than the sum of all the others. 

The first-mentioned theorem remains true beyond the limits of 
Euclid’s meaning, namely, so long as the figure 
of n sides can in any way be divided into n—2 
triangles : that is, in fact, as long as no side of 
the figure crosses any other side. Thus the 
adjoining polygon of 10 sides, being divisible 
into 8 triangles, has the sum of all its angles 
equal to 16 right angles, four of these angles 
being each greater than two right angles. 

To make a rule which’shall connect the angles 
of any polygon whatsoever, that is, of any figure, however irregular, 
in which a point returns by a succession of straight lines to the point 
from whence it set out, would be difficult in the ordinary way of 

ing angles. On this subject see Sion. : 

A polygon of » sides or edges has one face, and n angular points or 
corners: that is, the number of faces and corners together exceed the 
number of edges by 1. On one side of the polygon let another polygon 
be described: it is then obvious that the two polygons have two 
corners in common, but only one edge, or else three corners and two 
edges, &c.; that is, whatever new corners are added, one more new 
edge is added: or, since one face is added, the number of faces and 
corners is increased by the same as the number of edges. The same 
may be proved of every new polygon which has one or more sides in 
common with any of the old ones : and since at the outset the number 
of corners and faces exceeds the number of edges by 1, and since every 
alteration adds the same to both sides of this equation, it remains true 
throughout. Whence the following theorem: let any number of 
polygons, in the same plane or not, be so connected that each has one 
side or more in common with one or more of the others: call each 

lygon one face; each side, to how many polygons soever it may 

long, one edge ; and each angular point, no matter how many angles 
me be collected there, one corner: the number of faces and corners 

ill always exceed the number of edges by one. 

Let there be a solid polyhedron, and beginning from one given face, 
annex the others successively : the preceding theorem willremain true, 
so long as each face which is added adds one or more new edges. But 
it is obvious that when the polyhedron is completely finished, with the 
exception of the last face, the completion of the solid, by counting the 
last face, adds no new edge and no new corner, these having been com- 
eis laid down in former faces. Hence,* in every solid poly- 
es the number of faces and corners exceeds the number of edges 

iy two. 

Again, on a given face of a polyhedron as a base, let a second poly- 
hedron be constructed, and on a given face of that a third, and so on, 
it being permitted to include several faces from different polyhedrons 
among the faces of the new one. In pa oa of each new polyhedron 
which belongs to the preceding ones, as ly shown, the corners and 
faces exceed the number of edges by one; and the same also in the 
new portion. But since one new polyhedron is added at every step, it 
follows that the new faces and corners are the same in number as the new 
edges and polyhedron. But at the beginning, counting one polyhedron, 
the faces and corners outnumber the and polyhedron by one (since 


* The present mode of demonstrating this well known theorem was given, 
for the first time to his knowledge, by the author of this article, in the ‘ Phil. 
Mag.’; but lie has since found that it is substantially contained (under mathe- 
matical symbols which rather 1 its simplicity) in a ir by M, Cauchy, 


in the ‘Journal de I’Ecole Polytechnique’ 
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they outnumber the edges by 2); and since both sides of this equation 
new 


thers, ecetede this 000 ae Se, 1, 
“In every face of a polyhedron take any point, w tar abtegriation 
i 

faces; we have thus a new polyhedron 
a which 

meet at aty corner, shall all be in the same plane, ~ ade d oy saga 

in both: and if we call a corner triangular, 

as three, four, &., angles meet there, the 

triangular, &c., faces, as the old solid has pro pa &c., corners, 

and vice versed. These polyhedrons may be called conjugate to one 


another. : 
Thus there is a triangular tetrahedron (four-faced solid) with four 
triangular corners: consequently the pag solid is another tetra- 


new solid has as many 


hedron of the same kind. The hexahedron (of six four- 

Na rear tkailah ened + Se Seelleanea atmah tan Magoo corners be five-angled, we have 2£=5 0, or 

Bungle, an adic aay the, tng ra M0 494, 455,48% 6... 

oc! m). e . . 

faces) has 20 tri ae corners; the conjugate coll Tins Sienetbrs foley ty sacremonn yt ecbagesc dy ee bcos Similarly if all the 

20 triangular faces and 12 pentagonal corners (the triangular icosa- faces pentagonal, bs uM in whioh three-angled corners. = 

hedron). The mentioned in this paragraph are those which |. Some of the most obvious ways int w figures may be put together 

may be made of equilateral and equiangular faces. [Reautan Soxtps.] s0-as to enclose arom tie ig This ote ll 

,a solid can be formed with 14 q' , having 1. Two n-sided faces, joined by n quadrangles. includes + . 

8 lar corners and 8 quadrangular ones; its conjugate solid has oreo apa pyramid, and also every quadrangular hexa- 

therefore 8 triangular q faces, 4 quadran, edron, : 3 ae 

Geruatey thie huikber Of edges x both bing 64841409, cr 98, & he prragaeh, wie se Meee a " 
Let P,, ¥,, F,, &c., be the number of triangular, q lar, pent- ot Niche Rg a ed yr fick hae pce 

agonal, &c., faces in a solid, and 0,, ©,, C,, &e.,the number of triangular, | PO) We pgp ge by a ‘fm 

quadrangular, pentagonal, &c., corners. Let ¥, 0,8, be the total number pe ; n sides, and mn q “mm any) WA) 


of faces, corners, and edges; then we have 


F=Py+Fy tPF, ti esse (1) 
C=O, +0, +O, 46-44 (2) 


Again, since 3r,+4¥,+.... i8 the total number of sides of all the 
faces, before they are joined, and since the junction joins each with 
another, we haye half the preceding for the number of edges, or 


Qe=3r,+4P,+5F,+.. ‘3 
2e=30,4+40,450,4+...(4 


But r+¢=842, whence we deduce 


2o=44+F,+27,+3F, +... (5) 
2r=44+0,4+2 0,430.4... (6) 


Hence ¥,+¥F,+.... and o,+0,+.... must be even numbers; for 
if these be subtracted from the even numbers 2 ¢ and 2 F, it will be 
seen that even numbers are left: or the number of odd-sided figures 
must be even, and also the number of odd-angled corners. Moreover 
the number of corners must be made up of (1) a bee pth half as 
many a8 there are odd-sided faces; (3) 1 for every q' and pen- 
tagon, 2 for every hexagon and heptagon, 3 for every octagon and 
nonagon, &c.; and the same will be true if we write faces for corners, 
and corners for faces. 

Since every face has at least three sides, and every corner at least 
three angles, 2 cannot fall short of 3¥, nor of 8c. Hence, neither 
4n—6 FP, nor 4£—60¢ can be negative, that is, neither of the following 
can be negative : 

3 c,+20,+¢,—12—0,—2 0,-80,—....(7) 
8ry+2¥,+P,—12—¥,—2F,—2r,—.... (8) 


Hence it that there must be either triangular, quadrangular, 
Spun , and either three-angled, four-angled, or five-angled 
corners. Call these the essential faces and corners. Hence the fol- 
nerprediy follows : 

If the essential faces be all triangles, there must be 4 at least; if all 
eee See nes oe 12 at least : and the same of 

corners. If the non-essential faces be all hexagons, or the non- 
essential cornera six-angled, it would appear* that the minimum 
number of exeential faces and corners need not be increased, how many 
hexagons soever, or six-angled corners, there may be. ; 

We easily show that the formulw in (7) and (8) are 2r,+4¥,+ 
i ei and 20,+40,+60,+.... from which, by addition, we 


Py t Og=B4 Fy + 0, +2 (Py + 0) +3 (Py +O) te cae 


That is, calling both les and three-angled corners by the name of 
triplets, quadrangles and four-angled corners by that of quadruplets, 
&e., we have the following theorem :—Space cannot be inclosed without 


* Remember however that this subject is very incompletely known; and 
though some necessary conditions can be laid it has never been found out 
what conditions ate both necessary and sufficient in order that a given number 
of faces may enclose space, : . 


fe el fegerdl aeeingr wee tapeertperntaa tray 
two for iy, sera techy Fema eto a) pa 

three-angled, we B=436, or vanishes. 

If then all the faces bo of sides not exceeding six, we have +e 

$¥,+2¥F,+¥F,=12, 


z 
e 
ib 


Similarly, if all the faces be triangular, and the corners nowhere 
led, we must have ° ; , 


30,+20,+0,=12. 


f 
g 


Tf all the corners be four-angled, we have 2 r= 4¢, or 
, Fy=8+F,+2F,+.... a 


whence there must be at least 8 triangles. And similarly, if all the — 
Oe ee en eee tae tear Oe iy 


umber. ; _ 
5. Twelve q les so arranged that four of them are place ’ 
ee en el ee by four others on eac ( 


When the quadrangles are all equilateral, this is the common rhomb 
dodecahedron. : 


‘ | eK Loti eae Mek 


uadrangle, bé supposed to be formed of extensible and contractible 
threads Turn one of the surmounting pyramids ‘round; then 
the sides and diagonals of the five quadrangles will no 


theme plane, ie Rae ee Me triangles, bine hy ten 
e pyramids, complete the num’ ; 
When the sides of a pol ~ are given, the po itself is not 
given, unless it be a le: thus there is an » number of 
eben which have the same four sides. But it is very remark- 
le that when a solid is formed of given faces, gt hee order of 
juxtaposition, those faces, if they form a solid at only form 
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This is the reason of the wey ity of eee! were it not 
is, a box, for example, would require cross-pieces to 
pert J ohn This remarkable is assumed by Euclid as 
that smproperiy § since it is a new axiom. 
implied in the above was given by M. Cauchy 
, and will be found in the notes to Legendre’s 
It is sufficient, but depends on considerations foreign to 
as usually considered. y 
For the remarkable division of equal solids into symmetrically and 
ically equal, see SymMeETRicaL: for the more general view 
of sated bf sont, Hee , See TRANS- 
VERSAL : see also TRIANGLE, ULAR Fievures and Recutar So1ips, 
OMETRY, &e, 
the meaning of the term polygonal number [Numprrs, 
ArpELLations or], let us take as an instance the pentagonal number, 


Take any pentagon B A b, and construct a set of , ACc, ADd, 
&e., double, ee Suaccak-1s Ws enawoeamags br 
of each n each equal to the co: ig side 
ABD. we baila ‘Sie A, which is one point, and afterwards 
take in all the of the first pentagon, we have 1+ 4, or 5 points, 
If we now all the additional points of the second pen a 
e in 


ition under this 
number of forces act upon a 
and we take a , one 0 sides is formed by the 
the forces, and the other sides in succession 
oe the other forces in tude, and 1 to 

directions, then the line which etes the gon will 
es mm? the resultant of the whole. 

LYGON, REGULAR. [Recurar Frovres; Reovtar Soups.) 
POLYGONAL NUMBERS, [Nvumpenrs, Apreciations or.] 
POLYHEDRON. [Potycon anp Potyuepron. 
POL ES. compounds which have the same 

molecular us, 


Formiate ofethyl, , . 


PO OMIAL, i i 
PR pital an algebraical word meaning an expression 


terms, being the term under which are included, 
binomials, tri general 

pagel ea pe 

bind A ane see ‘ Library of Useful Know! 
pp. 328-337. 

POLYPUS is a morbid growth attached to the interior of one or 
other of the mucous canals, by a more or less narrow pedicle. Polypi 
occur most frequently near the orifices of external communication of 


the mucous canals, as in the uterus, the fauces, the , and the 
nose. se omanesen of those that grow in the last of these situations 


1 « Dift Cale.” 


or y 
with a little mucus; they are very soft, crag Es down when they 
Grageion Gm than aout is enin eather. They 
we ' appear to 
follich Gelat P 


softer kinds seldom produce worse effects than these, for their growth 
is restrained by the firm tissues of the nostrils; but the two last and 
firnr varieties will continue to increase, expanding the bones and other 
tissues of the nostrils and face into huge and hideous swellings, and 
producing death either by their ulceration, or by their pressure on 
the vessels of the brain, or on the brain itself through the base of 
the skull. 

The most usual situation of polypi is in the upper and back parts 
of the nostrils; and almost —. on the outer wall, the septum 
being very rarely affected. In their increase they mould them- 
selves to the form of the passages of the nose, and at last protrude 
either forwards through the anterior openings or backwards into the 


‘The growth of vesicular polypi is usually connected with a generally 
disordered state of the health. They seldom require to be removed 
by operation; the patient should take mild alterative and tonic 
medicines with purgatives; and lotions containing alum or sulphate of _ 
zinc, or some equally powerful astringent, should be frequently 
injected into the n s. When the polypi are thus destroyed, 
ointment containing nitrate of mercury, or savine powder, or some 
other stimulant, should be rubbed on the membrane where they were 
seated. Gelatinous polypi are not usually benefited by the preceding 
plan of treatment; although after their removal it is very useful to 
prevent them from growing again. They must be pulled from their 
attachment by forceps, which should have rough blades, and, if 


possible, be Eevee around the pedicle of the growth, and withdrawn 
with a kind of twisting motion. All the polypi being thus removed, 
the mucous membrane should have some powerfully astringent lotion 
or ointment applied to it. The fibrous polypi usually require a more 
difficult operation for their removal; when they can be withdrawn by 
the forceps, it is only with much difficulty, from their being seated 
far back in the sneiitiy and with some violence and danger of hemorr- 
hage. In some cases a may be tied round the base of such a 
pol so as to make it slough off; in others they must be eut out 
with the knife or scissers, The choice of these operations must be 
made according to the circumstances of each case. After their 
removal, the same means should be adopted to prevent their return as 
in the ing cases. The malignant growths in the nose, like those 
in other parts of the body, where their early and complete removal 
cannot certainly be accomplished, had better be treated only by 
liative measures. 

PO’LYTHEISM (modds, much, many, eds, a god), the doctrine or 
worship of a plurality of gods. This form of the word is not found 
in Greek writers, Philo-Judwus conveys the notion by 7d woAvéeor, 
and woAddeos Séta, and Justin by wodvbedrns. Philo also 
speaks of polyarchy (woAvapxla), with which he contrasts moriarchy 
(uovapx'a), meaning respectively polytheism and the unity of God. 
St. Athanasius uses oA as the ite to povapxla. 

Po differs from idolatry in this :—the former refers 

urality of gods, without including necessarily the notion of 
forms, real or imaginary; the latter refers either to one god only, 
under some one visible form, or to any number of gods, under as many 
visible forms. 

No one who takes the Bible for his authority will deny that in the 
earliest of mankind the unity of God was implicitly believed. 
When the idea of a plurality of gods was first entertained, it is im- 
possible to say. The writings of Moses contain no evidence that men 
were polyth before the flood; but it is plain that in the time of 
Moses (B.C. 1500) polytheism prevailed. It is probable that the Chal.’ 
deans, of whom Abraham wiis one, were addicted to polytheism before 
his.time (p.c, 1900); but it is certain that Abraham was not a poly- 
theist. His contemporaries, Melchizedek, king of Salem, and Abime- 
lech, king of the Philistines, both Canaanites, were worshippers of 
one God, and the God of Abraham himself. The ancient Persians 
might have been free from polythcism in Abraham’s days; but they 
became, first, Sabians, or worshippers of the host of heaven, and 
afterwards Magians, or worshippers of fire. As , they held 
that there are two principles, one the cause of all good, and the other 
the cause of all evil; the one th By aceck by darkness, and the 
other by light; the former, acco Plutarch (‘ De Isid. et Osir., 
§ 46), was called Oromasdes, and the latter Arimanius. [ARtMmanes.] 
Among the ancient Arabians we find Job and his friends, and Jethro, 
the contemporary of Moses, worshippers of one God; but yet, in the 
time of Job, the worship of the heavenly bodies was practised, as is 

ly indicated in Job xxxi, 26,27, The ans, in Abraham's 
, seem to have had a religion not different his; but in the 
time of Moses, polytheism had become established among them ; for 
many provisions of his law refer to this fact, and are intended es- 
pedal? to guard the Israelites from imitating the polytheism and 
idolatry of Egypt. Cudworth is of opinion (c. 4,§18) that poly- 
theism originated in Egypt, but such an assertion is incapable of 
The Greeks and Romans acknowledged one being, under the 
names of Zeus (Zeés) and Jupiter, as supreme oyer all other gods; 
and they believed further, that this one being was under the absolute 
power of Fate. Yet these inferior beings were worshipped as gods, 
and the was essentially polytheistic. t 
Cudworth has written at great length to show that the ancient 
philosophers in general, though they seem to have been polytheists, 


POMEGRANATE, 
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PONTOON. : 


were not really such, and that they worshipped men one Supreme 
Being under different names. But however this might be, the popular 
notions were not so refined. Wherever the philosophers have 

to be polytheists, the fee “2 have been polytheists in reality; and, as 
Philo-J mts says (‘ De Ebrietate’), “ Polytheism in the minds of the 
ignorant is atheiam.” 

Wherever the Christian religion has been established, polytheism 
and its attendant evils have disappeared ; but there still remain vast 
portions of the world in which polytheism prevails; and the miseries 
are inconeeivably great which millions of the human race are still 
voluntarily inflicting upon themselves with a view to propitiate the 
favour of imagi deities. 

(Cudworth's Jntellectual System ; Henry More's Mystery of God- 
linexs ; Shuckford's Connection of Sacred and Profane History.) 
J POMEGRANATE. Under Pountca, in the Nat. Hist. Dryv., a notice 

has been given of the medicinal properties attributed to the flowers and 
the bark of the root of the pomegranate, but they have not been much 
used in European practice. The inspissated juice of the fruit forms one 
of the most agreeable constituents of the sherbets of the East; and the 
abundant and pleasant acid of the fruit renders it not only a favourite 
when eaten, but is held in high estimation as an i ient in those 
refreshing and cooling beverages s0 much needed in hot climates, and 
to which the professors of the Moslem faith are confined. It is also 
used to flavour certain cooked viands, much as lemon-juice is employed 
in Europe. In this country it can only be reared as an exotic, and 
with little success even then as regards the fruit. 

PO'NTIFEX was the name by which the Romans designated the 
members of the most illustrious of their great colleges of priests, 
and is supposed to have been derived from the sacrifices having been 
performed on a bridge connecting the city on both sides of the Tiber. 
The pontifis are said to have been instituted by Numa Pompilius for 
the purpose of taking care that the laws relating to religion should be 
observed by individuals as well as by the state. Their original number, 
according to Livy (x. 6), was four, two for each of the tribes of 
the Ramnes and Tities. Cicero (‘De Rep.’ ii. 14) says that their 
number was five, but he includes the Pontifex Maximus, or chief 
pontiff. 

The minor pontiffs were a college of priests of which scarcely any- 
thing is known; Cicero mentions three members of it (‘ Harusp. 
Resp.’ 6). The name of the minor pontiffs was afterwards transferred 
to, or perhaps assumed by, the secretaries of the other pontiffs (pon- 
tifices majores: Liv. xxii. 57 ; Capitolin., ‘ Vit. Macrin., 7). 

When the great state offices had become accessible to the ple- 
beians, they also obtained the privilege of being represented in the 
college of pontiffs by members of their own order. This change was 
brought about in 300 B.c. by the Ogulnian law, by which the original 
number of pontiffs, through the addition of four plebeians, was in- 
creased to eight, or, including the chief pontiff, to nine. (Liv. x. 6,9.) 
The chief pontiff, however, continued to be taken froin the patricians 
to the year 254 B.c. (Liv. ‘ Epit.’ xviii.) This number remained the 
same for more than two centuries, until in 81 B.c. the dictator Sulla 
raised it to fifteen. (Liv. ‘ Epit.’ 89.) J. Caesar added one more 
pontiff. (Dion Cass., xlii., p. 236.) In the early ages of the history of 
Rome the pontiffs were elected by the kings, but after the overthrow 
of the kingly power the coll exerci the right of co-optation 
(Dionys. Hal., ii. 73; Livy, xl. 42), until 104 B.c., when the right of 
electing persons to the office of pontiff was partly transferred to the 
people by the Domitian law ; for, according to this law, the co-optation 
of the college was still necessary as a religious ceremony, after a 
person had been elected by the people. (Cic,, ‘in Rull.) ii. 7.) When 
Sulla increased the number of pontiffs, he, at the same time, gave back 
to the college the full right of co-optation ; the tribune Labienus, 
indeed, in 63 B.c., revived the Domitian law, but it was again abolished 
by Antony. (Dion Cass., xliv., p. 305.) The chief pontiff, who at first 
seems to have been appointed by the kings, was afterwards elected by 
the curies in the comitia curiata, and generally taken from the 
number of the —_——_ themselves, or from those who had held the 

i offices of the state. (Liv. xl. 42; comp, with xxv. 5.) The func- 
tions of the college of pontiffs were not limited to the service of any 
particular deity. It had very extensive powers, and not only had the 
superintendence over all matters of religion, but even those which 
were in any degree connected with it, such as marriage, adoption by 
adrogation (Cic., ‘Pro. Dom., 13), and funeral ceremonies, The pontiffs 
had a direct judicial power, and might, in some instances, even punish 
with death. (Cic., ‘De Legg.,’ ii. 9; comp. with Liv. xxii. 57.) The 
chief tiff, whose office, like that of the other pontiffs, was for life, 
and who was not responsible either to the senate or the people, was 
supreme judge in all matters relating to, or connected with, religion; 
and from his sentence an appeal could only be made to the people in 
cases where a magistrate was fined, or his person seized (Liv. xl. 42); 
for the few instances of later times, where a tribune interposed and 
modified the sentence of the chief pontiff, seem to have been anoma- 
lies. His powers extended over magistrates as well as private indi- 
viduals; and the former, if acting contrary to the laws of religion, 
might be fined (Liv. xxvii. 51; Cic., ‘Philip, xi. 8; Liv. xl. 42), or 
compelled by the chief pontiff to resign their office. It also formed 
part of his duties to regulate the calendar, and to interpret the 
ceremonial laws, for he and his college were in the exclusive posses- 


sion of the ritual books (commentarii sacrorum or libri i ponent), 
in which all religious rites were laid down, and which at all times were 
considered as decisive upon any point which belonged to their juris- 
diction ; and consequently, they decided what auguries were 
received, The rules and which guided the pontifices formed 
a body of law, called ‘Jus Pontificium.’ (Cic., ‘De Or.,’ i. 43; 
iii. 33; ‘Pro Dom.,’13.) Among the external distinctions ; 
pontiffs, were the toga prewtexta, and the tutulus or galerus, a cap ; 
a conjcal form adorned with an apex. They lived in public bi ‘ 
on the Via Sacra (Suet., ‘Cws.,’ 46), or in the house of N 
‘Epist.,’ iv. 11), The chief pontiff was not permitted to q' 
(a rule first violated by P. Licinius Crassus); he was not allowed 
to see or to touch a corpse, or even to visit a house in which 
was a dead body. After the death of his wife, who, according to 
laws, should always. be a woman of great moral virtue, he was 
permitted to marry again. (Plin., ‘ Paneg.,’ 83.) He also elected the 
vestal virgins, and supérintended their moral conduct. From the 
that Augustus assumed the office of chief pontiff, it was held by 
his successors down to the time of Gratianus, who disdained this — 
dignity. (Zosim., iv. 36,9.) The title P.M., or Pon. M., Pontifex 
Maximus, a) on some of the coins of the Roman emperors. 
mode of living of the Roman pontiffs does not seem to have been 
much more sober or simple that of some priests of modern 
times. (Horat., ‘Od.,’ ii, 14, 26, ff.; Martial, ‘Epigr.,’ xii. 48, 12; 
Macrob,, ‘ Sat.,’ ii. 9.) : ) 

In the Roman Catholic church, the Pope has the title of peers 
Pontiff. In the Liturgy of that church all prelates are styled _ 
The book of ceremonials for,the administration of the sacrament is 
called the pontifical; and the a is alike the apes A of the 
pope, and the period during which he occupies the seat. It is ob- — 
servable that the early Christian priestly communities were frequently _ 
the founders or ians of bridges. 

PONTOON, or PONTON. This term is employed by the French 
to signify any barge or flat-bottomed boat ; but in this country it is. 
confined to those vessels which are used in the formation of floating- 
bridges for military purposes. oe 

The conveyance of an army with its artillery and baggage across — 
the rivers which intersect its line of march is one of the most difficult 
as well as the most important operations in military tactics. The 
occupation of an advantageous position in a given time, when the ar 4 
acts offensively, materially influences the success of a campaign and 4 
the favourable moment may be lost, if means should not be at 4 
overcome the obstacle presented by a deep and rapid stream. But 
the failure or insufficiency of such means must be attended with the 
most fatal conseq i y, when it is prevented “4 
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uences to a 
a river from getting beyond the reach of an enemy; for its % 
this case, depends upon the power of ing the river wi 
delay, and upon the removal or destruction of the bridge immediately __ 
afterwards. = 

History presents us with innumerable instances, both of the ruin of 
armies caused by the want of means to make good their across) 
rivers, and of the protection which armies have received when rivers — 
have inte: between them and the superior forces of an enemy. — 
To take an example from modern warfare, it may be observed, that 
during the retreat of Napoleon from Moscow, it not been for — 
the extraordinary care used by the chief of the French engineers to 
preserve the materials requisite for the formation of a bridge, the 
whole of the army must have been captured or destroyed on the 
banks of the Beresina, { 

The rapidity of warlike operations seldom allows bridges, at least — 
those of considerable magnitude, to be constructed on piles or piers; 
and perhaps the only military work of this nature which need be 
a “ is that which was formed by Cesar across the Rhine. — 

RIDGE. 

Bridges consisting of timber platforms supported on floating vessels 
appear to have been in use in all ages. But those which were thrown 
by Darius across the Bosphorus, and subsequently over the Danube, 
and that which was formed by the order of Xerxes over the Helles- 
pont at the time of his unfortunate expedition into Europe, deserve 
to be considered as the most famous works of that nature which were _ 
constructed by the ancients: and Herodotus, who has preserved — 
(lib. iv., 88) the name of the Greek engineer employed on the two first, 
has also given a full description of the last (vii. 36), He states that 
360 vessels, anchored both at the head and stern, were disposed in 
parallel directions across the strait with their keels in the direction of © 
the current, in order to diminish the strain on their cables; and that 

lel to this line, but nearer the Archipelago, was another consist- 
ing of 314 vessels, similarly disposed. The vessels were connected 
together by cables, over which was laid a platform of planks covered 
with a bed of earth, and there was a rail on each side, Xenophon also 
relates aoe lib. ii., 3 ons os ee in dhoerns retreat, 
passed the Tigris by means of a bridge which was su’ on thirty- 
seven vessels. Of such peat baddiget for military purposes the most 
remarkable, in modern times, is that which was formed, Pod the 
engineers of the British army, across the Adour, in the south of Fr 5 
in 1814. It consisted of twenty-five chasse-marées, varying in 
burthen from 20 to 40 tons, which were moored at distances of nearly 
40 feet from centre to centre. At first, hawsers resting on their decks 
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were strained by and made fast to some heavy guns which 
were laid behind retaining walls on the sides of the river, and 
carried the planks which formed the roadway ; but after a 
they were removed, and replaced by timbers, which from 
their steadiness were found preferable. The breadth of the river 
at the place where the bridge was formed is 810 feet, and booms were 
moored across, both above and below the bridge, for its protection. 
The precise period at which pontoons, or flat-bottomed vessels, were 
first employed to su a bridge is unknown. Folard observes, in 
his observations on fifth book of Polybius, that for passing rivers 
the Germans in his time used vessels formed of timber frames covered 
with leather: he adds that the Dutch troops had pontoons of wood 
covered with and that the French took some of them at the battle 
of Fleurus, which was gained, in 1698, by the Maréchal de Luxem- 
i Mention is frequently made of 
pontoon-bridges, both in Germany and Italy, in the beginning of the 
i ly during the campaigns of Marlborough ; and, 
with which they are said to have been executed when 
it is probable that a corps of men was then particularly 
in that branch of service. 


q 


They were of metal over a 
ide; they were from 17 to 21 feet 
from 4 to 5 feet broad, and from 2 feet to 2 feet 3 inches deep. 
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the current upon 
might be counteracted by a like effect on the next; and in very rapid 
streams anchors were also thrown out from each or from every second 
or third pontoon, according to circumstances. 
Timber-baulks, or joists, were then laid from the shore to the first 


ported. Every 
together by a bolt, which allowed the bridge to yie' 
Above these er pen were 


to the rise or fall 
the chesses, or 


General Sir Charles (then Colonel) Pasley, to whom the department 
of military engineering in the Briti service is so much indebted for 


head of a boat, in order that they might be 
water by rowing, with either end foremost. 
constructed of light timber frames, covered, except the deck, 
sheet copper; and each vessel is >see aang sy parts by 
so that the demi-pontoons may separated 

from each other when the bridge is to be conveyed on carriages by land 
When in the water, the parts are connected together 

orations in the keel, near the 
i frame of wood, which is laid 
deck, and to it by lashings. Each half-vessel is also 
its by a partition; and small pumps are 

which the pontoon may for a time be kept afloat, should a 


operations ; and cylindrical pontoons of tin, which were 
invented oe late General Blanchard, were introduced 


en ee strength and to prevent them 
sinking in Wider in the event of their being socidentall per- 
They possess the advantages of great lightness 
5 ong: ya A gw recea een for 


The breadth and depth of one of General Pasley’s pontoons are 
2ft.8in. The diameter of one of General Blanchard’s cylinders is 
ARTS AND SCT. DIV. VOL. VI. 


en se caring the war against Napoleon I. differed | they 


2ft. 8in. The length of the former kind of pontoons is 22 ft. ; of the 
latter, 24 ft. 6 in. 

The manner of forming the bridge, with both kinds, is nearly the 
same. A rectangular frame, whose length is about equal to the breadth 
of the peesteres for the intended bridge (12 feet), is laid down longi- 
ti ly on the deck of the canoe, or on the surface of the cylinder, 
and is kept in its place by rope-lashings ; on the upper surface of this 
frame, in the direction of its breadth, are nailed pieces of wood in 
pairs, at equal intervals; the distance between every two in each pair 
being little more than equal to the breadth of a baulk, or joist 
(24 inches), one extremity of which is to be received between them, 
and the number of pairs being equal to the number of baulks which 
are to support the chesses or planks forming the roadway. A raft is 
formed with two of these pontoons, by placing them parallel to each 
other, at a distance, from centre to centre, equal to about 12} feet; 
the ends of two baulks, or transoms, as they are called, are made to 
rest upon the frames before mentioned, the distance between them 
being equal to the intended breadth of the bridge, and they are kept 
steady by having near each extremity a hole bored through them, into 
which enters an iron pin fixed vertically for the purpose in the frame : 
are also made fast to the pontoons by ropes passing through rings 
on the decks. Three or more baulks are then laid down parallel to the 
transoms, with their extremities confined between the cross-pieces 
nailed to the frames as above said : the chesses are laid close together 
above them, and their ends are kept down by ribands, which are 
attached to the transoms by lashings passing over them, and under the 
latter, at intervals. In those ribands are fixed rowlock pins ; and when 
the bridge is not formed, the ribands being then placed parallel to the 
lengths of the pontoons, at the sides of the raft, the latter may be 
moved on the water by the oars. 

When the bridge is to be formed, a certain number of such rafts are 
rowed to their stations in a line across the river, the lengths of the 
pontoons being parallel to the banks, and there anchored ; the distances 
between the nearest pontoons in two rafts being equal to that between 
the two pontoons in each raft, Then each raft carrying the materials 
which are to make a platform over the water between itself and the 
next, such platform is laid down in a manner similar to that which is 
employed in laying down the platform of the raft ; and from each of the 
extreme pontoons a like platform is extended to the shore of the river. 

When the banks are favourable, the complement of men attached to 
each raft of two pontoons—namely, one non-commissioned officer and 
six privates—can dismount two vessels and their stores from the 
carriages, launch them, and form the raft in a quarter of an hour. AlL 
the rafts being put together at the same time, the whole bridge may 
be formed in another quarter of an hour, After the passage has been 
effected, the bridge can be dismantled in eight minutes ; the rafts can 
then be taken to pieces, and the vessels and stores re-packed on the 
carriages in a quarter of an hour. 

In order to convey the pontoons with an army, each is placed, with 
all its accompaniments, on a four-wheeled carriage. General Pasley 
proposes to use ba a cart with two whéels for each pontoon, the 
latter being separated into two demi-pontoons, which are placed side 
by side above their stores. The shortness of these carriages enables 
them to be turned within a smaller space than would be required for a 
four-wheeled waggon; but the weight on the shaft-horse in hilly 
countries would be so great that it would be hardly practicable. 

The inconvenience attending the transport of pontoons, or the 
necessity of passing a river when they are not at hand, has induced 
commanders of armies to have recourse to bridges supported on rafts 
of timber or on empty casks, which in Europe can always be procured. 
Each raft may consist of four or more rough trunks of trees lashed 
together, may be retained in its place by anchors, or by being 
made fast to a rope stretched across the river : the baulks and chesses 
are applied as in a pont bridge. Perhaps the greatest raft-bridge 
ever formed is that which was executed by General Sokolniki over the 
Niemen at Grodno, in 1792. Trunks of trees from 50 to 60 feet long, 
and from 20 to 28 inches in diameter, were united by tens, and every 
ten were bound at both ends by transverse braces, so as to 
form a raft, which, as all the large ends of the trees were placed con- 
tiguously, resembled the voussoir of a bridge, All the voussoirs, 57 in 
number, were in the river, side by side, in an are of a circle 
having its convexity towards the upper part of the river ; and a sort of 
key-voussoir was formed by a vessel 116 feet long and 22 feet wide, 
which was moored in the river where the current was the most rapid. 
Baulks and planks were placed, as usual, above the rafts to form the 
road, The breadth of the river at that place is about 1080 feet. 
(Berard, ‘ Equilibre des Votites.’) 

A strong raft-bridge was formed by the Russians and Prussians over 
the Elbe, near Dresden, in 1813: one course of logs disposed parallel- 
wise to each other formed the bottom of each raft ; cross-timbers were 
laid above these ; and over them was a third course of timbers, each 
placed above the interval between two of those below it. The timbers 
were well lashed together; a strong cable was stretched across the 
river on each side of the bridge, which was further retained in its 
place by anchors, and a road was formed of planks as usual. While 
the British army was serving in Spain during the Peninsular war, the 
roofs of buildings were occasio taken to form rafts: the rafters 
served as baulks ; and, for want of, nails, the planks were kept down 
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ie the timbers by ribands formed of young trees split in two their inventor are best explained in his own words (‘Royal 
ongitudinally and tied by willow twigs. Corps Papers, vol. vii.) ~~ i 
‘A cask bridge is sometimes formed in the f manner :—A 1, The buoyancy is nearly double. am 
certain number of casks are placed side by side, #0 as to form a sort of 2. The weight is less than half. 
floating pier, having their axes in horizontal ; the casks are 8. The length on the line of march is less than half. 
lashed to two gunwale timbers, as they are ied, which extend along 4. The first cost is only two-fifths. : 
the upper side of the pier at the extremities of the casks; two of these 5. The bulk, when is only one-seventh, 
piers are placed at an interval of about 10 feet from each other, and 6. The height of the roadway above the water is increased. 
they are connected together by the baulks which suppers Ie Fine itr acme stability to gresten, an Ue of the bnidys fo call 
As many of these are prepared as may be ni , they are | late from side to side avoided; this motion is caused by the ends of 
rowed to their places in the line, and the is formed in the same | the pontoons being alternately immersed or down’ and 
manner as the pontoon bridge above described. will, cwteris parius, always increase as the adie 4 
When the formation of a bridge extending over a river from one paeetn Gyprsestons the doors of the onli en ca wil asa 
bank to another becomes impossible, numerous ts are had surface offers considerably more resistance than one with a circular 


in a similar manner the infantry of Hannibal is said by Livy to have ars Ares ae small round hole. +) 

crossed the Rhine. In India, at the present time, the passage of rivers 9. heavy weight, — 

is often effected by means of boats, which d of spli Stans ths meet St vets eat a 

bamboos and covered with halt-dressed bidet. Each vessel is said to peepee 4 

be capable of containing about 30 men. 

In 1811, tain Sq) of the Engineers, formed a bridge over the and quickly be repaired. 

Guadiana by fixi trestle-piers in the shallow parts of the river and 10. 
boats in middle; but just as the bridge was Gnished, tee this operati 


river swelled and carried awa: 

Tunverted into flying bridges, to convey over the cavalry and artillery ; 11. The weight of every individual piece of the bridge is diminished, 

and a slight narrow bridge was made for the infantry with pontoons as well as the number of pieces, and the su is simplified ; 

and casks, the latter being taken from the neighbouring j in Serarlng ¢ See oe tion, on the saddles (often — 

Captain Fowke, R.E., has lately invented a pontoon appears py eryyten os a Pgenee* 

likely to supersede those now in use, It is a boat pontoon, .the ia wah pote frag See eg oye . pamerebit 
i —— — : thet cach wee 2 of the eevioe equlpaent, and, fm, there wil i 


service one. 


om 
18. The durability is greater : one of the greatest advantages which 
the canvas Noun ueteas bo postens over tak sot itis (nae 
i i to 


we 


, in point of durability it to be very su to the 
latter pontoon, whether on the Toke graphed Icon 
on the march, or rolling over uneven ground, or down a stony beach, 
is almost certain to start one or more joints of the metal pontoon, 
slightl but sufficiently to admit a small quantity of water, 
oo anual 


as to be disregarded; on being ei 
pontoon is then stored with its inside and its delicate 
uite wet, and the process of corrosion thus 

er to weaken the joints and render them even more 
accidents; and this accounts for the fact that few, if 
pontoons have ever gone through a summer's 
Lungrste Aegtk~ Hie be put at least once into the hands of the tinman 
for repair. canvas pontoon, on the contrary, from the elastic and 
emaee Empire gheye ne rors A to in 
it on pi 


: 
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hoops, which effectually protects it from injury. As an example of the 
durability of such a construction, ma; be cited the case of marten 3 
boats on the west coast of Galway, w! are made of canvas é 

over a wooden skeleton, without any external protection, and which 


stand all weather out at sea for many years. As to durability in store, 
> T have bad an opportunity of very carefully i canvas 
toons in store at Chatham; of these one was constructed in the 
ei Satenghg A yipen tattew tenn , and three 
in the early 0! 5 ; 0" ve all been ‘out re- 
ny at riane tecyonutly, I tink t oill De Sound thie Sp 
are not deteriorated in an: : the oldest of all would be perhaps 
peop a cdagh ty hed po oil, but nothing more is necessary for any 

of them. 
14. The canvas could without much difficulty be made in 
the field, such materials as of casks, canvas, poles, and oil, being q 
almost always procurable ; pr ergiireccediees re 
age sean , carrying nine pontoons , to be avail- 

‘ al case 


emergency. 
15. A single pontoon can be used and pulled as a boat, for 0 
, &c., and as it is stable in the water it may be pulled or pc 
its place in the bridge. , 
Three pontoons, similar to the one described, have been constructed 
at Chatham, and eo es to some severe tests as to buoyancy; in 


Ed 
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Pontoon folded. 


boats consisting of canvas on wooden frames, The accom & matter of such small cor on that I should not haye noticed it 
drawings will explain their form, The advantages claimed for them but for an idea that seems to prevail that the quicker a pontoon rows 
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and another made to enforce it, which was passed in 1555, were 
fe | wholly ineffectual, and in 1563 it was re-enacted (5 Eliz. c. 3), with 
is | the addition that any person able to contribute and refusing should be 
a 


pee a > d by the horizontal angle or “lines;” a vessel with a | cited “by the bishop to appear at the next sessions before the 
bow that is straight up and down will bury her head much more than | justices, where, if he would not be persuaded to give, the justices 
| one with a “flare bow,” that is, one which projects beyond the water- | were to tax him according to their discretion,and on his refusal he was to 
line, even though the former may have the superiority in point of speed. | be committed to jail until the sum taxed should be paid, with all arrears. 
(For many interesting particulars relating to the passage of riversin | The next statute on the subject, which was passed in 1572 (14 Eliz. 
military <0 e see Sir Howard Douglas, On Military Bridges.) c. 5), shows how ineffectual the former statutes had been. It enacted 
|! POOR LAWS. According to Dr. Johnson the term pauper means | that all rogues, vagabonds, and sturdy beggars, including in this 
@ poor ; one who receives alms. The term, however, Mr. Glen | description “all persons whole and mighty in body, able to labour, not 
says, is known to the law, and very rarely occurs in any of the | having land or master, nor using any lawful merchandise, craft, or 
statutes relating to the relief of the poor. The word po ” by the | mystery, and all common labourers, able in body, loitering and refusing 
any pauper | to work for such reasonable wages as is commonly given,” should “ for 
or poor or indigent person for or receiving relief from the | the first offence be grievously whipped, and burned through the gristle 
i of the right ear with a hot iron of the compass of an inch about ;” for 
Viet. ec. 97, s, 132, the word pauper “ shall mean | the second, should be deemed felons ; and for the third, should suffer 
i ‘ death as felons, without benefit of clergy. For the relief and susten- 
is the most convenient use of | tation of the aged and impotent poor, the justices of the peace within 
rth, f nas i ~~ re ipl amma war a “by their good discretion” to tax and assess 
cee i'd i paupers are one e itants dwelling therein. Any one refusing to contribute 
veral who are in the condition of poverty. The | was to be imprisoned until he should Sony with the assessment. By 
istri i the = 39 of ema <— 3 and 4 (1598), every able-bodied 
person refusing to work for the ordi es was to be “ openl 
whipped until his be bloody, and. forthwith sent, from parish to 
parish, the most straight way to the parish where he was born, there to . 
put himself to labour as a true subject ought to do.” 
The next Act on this subject, the 43 Elizabeth, c. 2, has been in 
cause, and relieved by private charity. operation from the time of its enactment, in 1601, to the present day. 
j earlier efforts in er legislation was | An entire change in the mode of administration which had grown up 
of vagrancy, The 12 Richard Il. c. 7 (1388), prohibits | under its provisions was however effected by the Poor-Law Amend- 
i his dwelling-place without a testimonial | ment Act (4 & 5 Wm. IV. c. 76), which was passed in 1834. During 
i that long period many abuses crept into the administration of the laws 
relating to the poor, so that in practice their operation was subversive 
stocks. Impotent R npr were to remain in | of the morals of the most numerous class, and injurious to the welfare 
of the whole country. In its original provisions, the Act of Elizabeth 
; i directed the overseers of the poor in every parish to “ take order for 
places of their birth, to be there supported. By Acts | setting to work the children of all such parents as shall not be thought 
& 19 of Henry VIL. (1495 and 1504) impotent | able to maintain their children,” as well as all such persons as, having 
no means to maintain them, use no ordinary trade to get their living 
born, and were forbidden to | by. For this purpose they were empowered “ to raise, weekly or other- 
VIIL ec. 12 (1531), justices | wise, by taxation of every inhabitant, parson, vicar, and other, and of 
directed to assign to impgtent poor persons a district within | every occupier of lands, houses, tithes, mines, &c., such sums of money 
i i i as they shall require for providing a sufficient stock of flax, hemp, 
of being imprisoned and kept in the stocks on | wool, and other ware or stuff, to set the poor on work, and also com- 
to be whipped and forced to ¢ sums for relief of lame, blind, old, and impotent persons, and 
i ‘or putting out children as apprentices.” Power was given to justices 
no ent effect in repressing | to send to the house of correction or common jail all persons who 
(27 Henry VIIL. c. 25) is the first | would not work. The churchwardens and overseers were further 
ora ity was converted into com payment, | empowered to build poor-houses, at the charge of the parish, for the 
it the of every parish to the impotent | reception of the impotent poor only. The justices were further 
able-bodied may resort under the provisions of the Act of | empowered to assess all persons being of sufficient ability for the 
80 to | relief and maintenance of their children, grandchildren, and parents, 
kept to constant labour, and | The parish officers were also empowered to bind as apprentices any 
it twenty shillings a month. | children who should be chargeable to the parish. 
pport of the poor was to be collected These simple provisions were in course of time greatly perverted, 
towns and the church- | and so many abuses were engrafted upon the statute, that it became an 
was to be derived from collections | instrument of more general demoralisation than was ever sanctioned 
in the churches, and on various occasions where the clergy had | by legislative authority. It would greatly exceed any reasonable 
xhorting the people to charity. Almsgiving | limits to trace the progress of these abuses. The most injurious 
i i on forfeiture of ten times | practice was that which was established about the year 1795, when, 
”" was to be whipped the first | in order to meet the pressure upon the labouring population caused 
is ri by the high price of provisions, an allowance was made out of the 
guilty of begging, was to be indicted fund to every labourer in proportion to the number of his 
iteri idleness,” and if convicted was “to ly, aud without reference to his being employed or without 
of death as a felon and an enemy of the common- | employment. This allowance fluctuated with the price of flour, and 
i i i the scale was so adjusted as to return to each family the sum which a 
ec, 3 (1547). Under this statute able- | given quantity of flour would cost beyond the ate in years of 
ordinary abundance. If things had been left to take their course in 
to serve for even meat and drink, was to be taken for a -o oe halla tele lp raped oc lk ln ecg 
and adj a two him to purchase the same, or nearly the same, amount of pro- 
years to any one who shall demand him, be fed on bread and | visions and other articles of necessary consumption as before the 
Pn 4 or | advance, and when _ Bove ve Med such y rise in wages we gers 
ran away during two years, he was to | away everything would have reve to its former state. Under the 
be bbrahdedl-om the check, and adjudged a alave for life’ and if he ‘ilomenes ayttenn the labourer ‘wad tage W S00lye w part of Kis 
ran to suffer death as a felon. If not demanded | earnings in the form of a parish gift, and as the fund out of which it 
be kept to hard labour on the highways in | was ided was raised from the contributions of those who did not 
were to be inankoy labourers, as well as of those who did, it followed that the 
settlement, from the hands of one parish constable to those | labourers were degraded from the condition of honourable inde- 
that | pendence to that of parish paupers, and that their employers, being 
1531 was revived. In 1551 an was passed directing that a book | able in part to burden others with the payment for their labour, had 
should be kept in every parish, parce. bi ne of the house- | a direct interest in perpetuating the system. Accordingly it was 
holders and of the impotent poor; that of alms should be | found that a constant and rapid deterioration took place in the 
appointed who should “ gently ask every man and woman what they | character of the labouring agricultural population, and that they 
of the poor.” If any | became unable to obtain a rate of wages adequate to their support 
one able to give should refuse or discourage others from giving, the | without parish relief, however moderate might be the prices of the 
ministers to exhort him, and, failing of | necessaries of life. 
success, the bishop was to admonish him on the subject. This Act,| There are no accounts of the sums levied year by year in England 


7 
in 
aH 5 
aeise 
sFtrs 

‘i 
i 
ai 
tip 


Hi 
i ! 
: 


: 
iL 
: 
i 
i 


; 
i 
i 
EE 

“a 
u 
Fi 
ef 


; 
: 
fi 
: 
Ss 
= 
BEE 


8 
Fe 
if 
i 
2 
F 


il 
I 
: 


uy 
A 
: 
qi 
i‘ 
H 
lu 
i 
bi 
a 
uF 


fLigye 

Hallie 

FE ae Hi 
reiteet 
bth eces 
ee 
Fi! rf 
Ht 
HEL 
: : h 
sie 


i 
gE 
ii 
a 
a 
z 
i 
: 


efi 
4 


i 
: 
E 
i 


if 
e 
ga Fs 
fr 
al 
: 
: 
3 
; 
i 


F 
8. 
<4 
= 
» 
ng 


ERY 
Fd 
Pane 
oat 
a5% 
ll 


POOR LAWS. 


i |) oe oe 
3 —_ 


POOR LAWS. 


er 
Wales for the relief of the poor before the ing of the present 
Sieg. ihe average expenditure for each’of the three years 1783-4 


and 5, was 1,912,241/.; the earliest account after that date is for 1801, 
when the expenditure amounted to 4,017,871L, the assessments having 
been more than doubled in 17 years. It will be seen from the follow- 
ing table how little connection there has been since that time between 
the sums expended for relief and the price of corn :— 


Average 
Sumsexpended Priceof | 


Average 
Sums expended _ Price of 


for the Relief Wheat per for the Relief Wheat per 

Years, of the Poor, Quarter. Years, of the Poor, Quarter, 
£ ‘| the £ 4, 
18613 6,656,106 125 6 1837 4,044,741 52 6 
sla 6,204,581 108 9 1838 4,123,604 55 8 
1815 5,418,846 73 11 1839 4,406,907 69 4 
1816 5,724,839 64 4 1840 = 4,576,965 6s 6 
1817 6,910,925 78 10 1841 4,760,929 65 3 
1818 7,870,801 4 60 1842 4,911,498 64 0 
1819 7,516,704 84 1 1843 5,208,027 sa 4 
1820 7,330,254 73 («0 1844 4,976,093 51 5 
1821 6,959,251 65 7 1845 5,039,703 49 2 
1823 6,358,704 b4 5 1846 4,954,204 53 3 
1:23 5,772,962 43 3 1847 5,298,787 59 0 
1824 5,736,900 $1 9 1848 6,180,764 64 6 
1825 5,786,989 62 0 1849 5,792,963 49 1 
1526 5,928,502 66 6 1850 5,395,022 42 7 
1827 6,441,088 56 11 1851 4,962,704 39 11 
1826 6,298,000 56 69 1852 4,897,685 39 64 
1829 6,332,410 60 5 1853 4,939,064 42 0 
1830 6,829,042 62 10 1854 5,282,853 61 7 
1831 6,798,889 67 «8 1855 5,890,041 70 0 
1832 7,636,969 63 4 1856 6,004,244 75 4 
1833 6,790,800 57 (3 1857 5,898,756 65 3 
1834 6,317,255 61 11 1858 5,878,542 53 10 
3835 5,526,418 44 3 1859 5,558,689 42 9 
1836 4,717,630 39 5 


The extent to which the pauperising of the labourers of England 
was carried had long been viewed with alarm, and had formed the 
subject of many parliamentary inquiries, but without producing any 
substantial amendment, until, in 1832, a commission was Te by 
the crown, consisting of the bishops of London and Chester, Mr, Sturges 
Bourne, Mr. Senior, and five other gentlemen, under whose direction 
inquiries were carried on throughout England and Wales, and the 
actual condition of the labouring class in every parish was ascertained, 
with the view of showing the evils of the existing practice, and of 
suggesting some remedy. The labour of this inquiry was exceedingly 
great ; but in a comparatively short time a report was presented by 
the commissioners, which completely explained the operation of the 
law as administered, with its effects upon different classes, and sug- 
gested remedial measures. This report was presented in February, 
1834, and was followed by the passing, in August, 1834, of the Poor- 
Law Amendment Act, in which the principal recommendations of the 
commissioners were embodied, 


by boards of lly elected by the ratepayers and owners 
of rty of the various parishes, but the masters of workhouses and 
other, officers, though appointed by the jans, are under the 


ore to able-bodied persons or to their families 
the workhouse. Another branch of the poor-law, 
baliieg to 


646, including 14,427 parishes,ewith a population of 17,670,938 souls, , 
It will be convenient to state how the law stood previously to the 
the Poor-Law Amendment Act (4 & 5 Wm. IV. ¢, 76), and 

then to notice more particularly some of its leading provisions, 
Every indigent person, whether a native or a foreigner, being in any 
of Ene or honey o- which a am is raised for the main- 
@ poor, aright to be supplied with the necessaries 
of life out of that fund. THe right dap on statute, and princi- 
ly on the 43 Eliz. c. 2, which enacts that the churchwardens of 
every parish, and four, three, or two substantial householders there, 


. This proved very insufficient, because many large and 
Siatsita were not situate within any parish, and consequently 


every inhabitant, parson, vicar, and other, and every occupier of lands, 
houses, tithes propriations of tithés, coal-mines or sale- 
able underwoods e said parish, in such competent sum and sums 


fit, &c., according to the ability of the 
es of the place, 


mentions both inhabitants and occupiers, 
inhabitants were held liable to be rated in proportion to their 
within the parish, although they had no property there ’ 
capable of occupation, and occupiers of property therein - 
liable although they resided elsewhere. Ai ; Diy 
property within the parish may be 


resi wi 
parish. Inco perty, since it is not the subject of 
pation, seems not to be rateable unless incidentally, when, as in 
case of the tolls of a canal, it is, as it were, annexed to and 

the value of corporeal real property, which is the subject 
pation. As it is the occupier and not the owner of real 
property who is rated for it, it will be obvious that the term 
property ” is: not used in the poor-laws according to its 


term “ 

Beyond Ee oveatsined suse) th denoue amikeobe Re a 
things as are not at all of the nature of realty, and 
real, The assessment is laid in respect of the revenue or annual 
profit of the property rated, whether real or personal. Such 
therefore as is incapable of yielding profit is not rateable. 
ment upon land and houses, &c., is calculated 
their net annual value, which is defined to be the rent at 
would let from year to year, free of all tenant's 
tithe commutation rent-charge, if any, and deducting the probable — 
average of annual costs of repairs, insurance, and any other 
which may be n to maintain the premises in a 
mand such rent. Personal was not rated unless 
were, a local existence ; and therefore neither stock in the 
eee Fe —, oh sys te also was exempted, because 
no pro! practice only kind of personal property 
and that in very few laced, Won stock in tendo ships. 
of this species of property was attended with many disad 
The rate was to be made on the profit, which was defined 
the whole profit, but the excess after payment of debts, 
was nearly impossible to ascertain the rateable amount of 
property, and the proprietor might always evade the tax by 

out of the So long however as personal property 
gress Apel omission of it in the rate was a ground of 5 a 
because persons liable are to be rated equally according to 
ability. The inconvenience of this state of things induced the legis- 
lature to enact by 3 & 4 Vict. c. 89 that no inbabitant should be 
rated for his stock in trade or other property. The word “ 
tant;’ may now be considered as peur out of the statute of Eliza- 
beth; nobody will have to contribute henceforward to the i 
rate except in his character of occupier. Personal 
is no longer rateable ; but nevertheless the exemption d 


the _ annually of an act of parliament con’ . 
on. 
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the justices at quarter-sessions, may be called upon to assist the less 
solvent parish, Wiis SAMA rating parlahed tn aid: 

The overseers are to collect the rate from the persons rated. If a 
person rated do not pay when called upon, the overseers may obtain a 
summons, requiring him to show cause why a warrant should 
not issue to levy the rate by distress and sale of his goods; and, 
if no sufficient cause is shown, the payment is enforced accord- 
ingly. The party so summoned may iw: fiat Gea? the ‘rato 
i is void, or that he is not liable; he may also, with the con- 
. sent of the ee eee eo ee ee a waste to 

y through poverty. He may also ap against the rate, and notice 
Ee wipeal Sirieactee heed Sh iia ieeiedistita to dlotrats ental 
the appeal is decided, unless the objection is solely on the ground of 
over-charge, in which case the warrant may issue for such asum as the 
property was rated at in the last valid rate. The appeal against the 
rate on the of i ity, unfairness, or incorrectness in the 
valuation of the property rated may be to justices at special sessions, 
from whose decision a second appeal lies to the general quarter-sessions. 
The appeal, on the above grounds, may also be taken to the quarter- 
sessions in the first instance. If the objection be to the principle of 
” the rate itself, or it is intended to dispute the liability of the property 
to be rated, the appeal lies to the quarter-sessions only. In all these 
cases of appeal, notice of appeal and of the precise objections to the 
rate must be given to the parish-officers, and also to any rated inhabit- 
ants that may be interested nha one, deeds prunes ke ieorpnnd 
where his ground of complaint is that they have been under-rated. 

The overseers who in some parishes acted under the direction of a 
select vestry, and are assisted by assistant overseers, were to apply the 
poor-rate to the relief of the poor of their parish. The poor of the 
parish are, in one sense, all those who happen to be in the parish at 
the time of their being in distress: for the parish in which they 

to be is bound to afford such paupers immediate, or, as it is 
, casual relief. The 13 & 14 Car. IL. c. 12, is the foundation of 
the present law of settlement, which determines the parish to which a 
pauper belongs, and gives the power of removing him to it. This law 
is called the law of settlement. The statute enables two justices, upon 
complaint made by the churchwardens or overseers of the poor of any 
parish, to any justice of the peace, within forty days after a person 
coming to settle there, in any tenement under the yearly value of 10/., 
by their warrant to remove such person to the parish where he was 
“last legally settled, either as a native, householder, sojourner, 
apprentice, servant, for the space of forty days at the least.” 
statutes have greatly modified the heats of settlement here 
enumerated, and have added others; they have also made a pauper 
irremovable, until he has become chargeable to the foreign parish by 
receiving relief from it, either in person or through the hands of his 
wife or children. 


its may be divided into two general 
classes; being, first, natural or derivative settlements, as by birth, 
parentage, or marriage, to the perfection of which residence in the 
parish is unnecessary; secondly, acquired settlements, including all the 
remaining settlements above mentioned, and to these residence for 
forty days in the parish is necessary. The following were the modes 
of acquiring the various settlements which have been enumerated :—1, 
settlement by birth—In order that children may not be separa 
from their parents, the settlement of the father d his life, and the 
settlement of the mother after his ‘death, is the settlement of the 
children. But legitimate children who have no known settlement are 
settled in the of their birth ; so also are illegi , for 
they can derive neither settlement nor anything else from their 
parents. Children, however, during the age of nurture, which continues 
till they are seven years of age, must not be separated from their 
parents, and are therefore to be in the parish where their 
happen to be, at the expense of the parish of their birth 
settlement. 2. Settlement by parentage.—The settlement of the 
father, or, if he have none, the maiden settlement of the mother, is 
communicated to legitimate unemancipated children. After the 
Re eceees nlite Wile tind of te wow, Gatll she 
marry again, in w case settlement of her new husband is not 
communicated ild i 


ted | when the order of removal will be 


hiring where nothing is said as to the duration of the contract, is con- 
sidered a hiring for a year. The service for the year need not be 
wholly under the hiring for a year, it is sufficient if part of the service 
be under such hiring; the residue may be either under another hiring, 
or under no hiring at all. The settlement is gained in the parish 
where the servant last completes the residence of forty days—the forty 
days need not be consecutive days; if the servant reside thirty-nine 
days in parish a, then forty days in parish 8, and finally another day in 
A, A, where he last completed a residence of forty days, will be the 
place of his settlement. All the forty days must be within the 
compass of a single year, but it is sufficient if the residence for any 
part of the forty days be under the yearly hiring. 5. Settlement by 
apprenticeship is gained in the parish where a person bound by deed as 
an apprentice last completes a residence of forty days in his character 
of apprentice. No service is required, but the apprentice during the 
necessary period of residence must be under his master’s control. 6. 
Settlement by renting a tenement is acquired by hiring and actually 
occupying a tenement at the rent of at least 10/. a year, payment of 
rent to that amount, and residence for forty days in the parish where 
the tenement is. By actual occupation is meant that no part of the 
tenement must be underlet. 7. Settlement be § estate is gained by the 
possession of any freehold, copyhold, or leasehold property, and resi- 
dence for forty days in the parish where the estate lies. the estate 
come to a party in any way except by purchase, the value of the estate 
is immaterial; but a purchased estate confers no settlement if the 
price given was under 30/, But a person residing on his estate, what- 
ever may be its value, is by Magna Charta irremoveable from it while 
so residing, although he may have gained no settlement in respect of 
it. 8. Settlement by office is gained by executing any public office in 
a parish, such as the office of constable, sexton, &c., for a year, and 
residing there < days. The office need not be of a parochial nature, 
but it must be at least an annual office. 9. Settlement by payment of 
rates.—In order to acquire this settlement a person must have been 
rated to and have paid the public taxes of a parish, in respect of a 
tenement hired at a rent of 10/. a year, and have paid that amount of 
rent, and resided forty days in the parish of the tenement. This head 
of settlement therefore includes all the requisites of settlement by 
renting a tenement, except the requisite of actual occupation. 

All persons whatsoever, whether natural born subjects of England 
and Wales, Scotchmen, Irishmen, or foreigners, may gain a settlement 
in this country. A chargeable pauper is to be removed to the place 
where he last acquired a settlement. It is often very difficult to find 
out the place of such last settlement; this is so more especially in cases 
of settlement by hiring and service and apprenticeship, where the 
residence, being unconnected with anything of a fixed nature, as a 
tenement or office in any particular mah, may be continually shifting, 
the settlement ee mcg shifting with it, until the last day of the 
service or apprenticeship. Paupers who have no settlement must be 
maintained by the parish in which they happen to be, as casual poor, 
unless they were born in Scotland or Ireland, or in the islands of Man, 
Jersey, or Guernsey, in which case they are to be taken under a pass- 
warrant of two justices to their own peer When a pauper has 
become chargeable, and it is sought to remove him, he is taken before 
two justices, who inquire as to his of settlement, and, if satisfied, 
upon his examination and such other evidence as may be laid before 
them, make an order for his removal thither. The parish to which he 
is removed may dispute its liability by appeal to the quarter-sessions, 


Se setibed to the bopellnn poh age unless it appear that the 
pauper in t pari < 
The Poor-Law Amendment Act (4 & 5 Wm. IV.,c. 76) has made no 
change in the law ing the rateability of property or the mode of 
collecting the rate. e Act does not apply itself to the rate until 
collected ; it then takes up the rate for the purpose of securing a 
better distribution of it. To this end the administration of relief to 
the poor throughout England and Wales is subject to the control of 
three commissioners. Their powers, and the new agency established 
for the administration of relief under their direction, have been already 
described. In i or unions where there are guardians, relief 
is to be given solely by such guardians or by their order, unless 
in cases of — distress, In these cases an overseer is bound to give 
temporary relief in articles of absolute necessity, but not in money, 
and if he refuse, he may be required to do so by a magistrate’s order, 
disobedience to which is visited by a penalty of 5/. In parishes which 
have no guardians, the ent and relief of the poor is still 
left to overseers. With the exceptions above stated, the task of 
relieving the poor is wholly withdrawn from overseers, these 
officers, from ignorant or corrupt motives, having been generally 
found incompetent to the discharge of so important a duty. They 
are still however entrusted with the making and collection of the 
-rate, which they are to over to those who have the 
istribution of it. he genera! Geeaaitnary power which magis- 
trates formerly exercised in ordering relief is also withdrawn. 
But a single magistrate may still order medical relief, when called 
for by su and dangerous illness; and two magistrates may order 
ief to adult persons, who from age or infirmity are unable to work, 
without requiring them to reside in the workhouse. Relief to able- 
ed persons cannot be given out of the workhouse, unless with 
the sanction of the commissioners, In substance, the wants of the 
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poor are as amply supplied as before the Act, but the manner of ad- 
ministering relief is so regulated, by subjecting the applicants for it to 
the discipline of a workhouse and to other restraints, that the condition 
of » pauper, living upon the parish fund, is depressed, in point of 
comfort, below that of the labourer. Thus a ly test is applied to 
distinguish real and pretended destitution, and a powerful incentive to 
work is held ons to all who can boat employment, by 

The means of obtaining employment are increased by enlarging 
the market for the poor man's labour, This is the result of a relaxa- 
tion in the law of settlement, and particularly of settlement by hiring 
and service. The old law had been found to obstruct the free circu- 
lation of labour by confining the poor to their own parishes, The 
labourer himself, from attachment to old scenes and associates, was 
often unwilling to engage himself for a year in a strange parish, lest, 
by acquiring a settlement there, he should incur, at some future time, 
# permanent separation from home; the farmer, on the other hand, 
had an equally strong objection to hire a strange labourer on such 
terms as to burden his parish with a new settler. 

By the Poor-Law Amendment Act, a settlement by hiring and 
service cannot now be acquired; but the Act does not interfere 
materially with settlements previously acquired, Settlements by 
office and by apprenticeship in the sea service or to a fisherman can no 
longer be acquired. Settlement by renting a tenement is clogged with 
the additional qualification that the oceupier must have been assessed 
to the poor-rate, and paid the same one year. Settlement A 
estate, like any other settlement, when once gained, used to endure ti 
it was superseded by some new settlement ; but now it is converted to 
a tem settlement, and to be retained so long only as the pro- 
prietor shall live within ten miles of the estate. Settlements by 
marriage and by payment of rates are untouched. Settlement by 
paren and settlement by birth are both affected to this extent, 
that illegitimate children born after the passing of the Act are to follow 
the alenias of the mother until the age of sixteen, or until the 
acquire a settlement in their own right ; but they revert to their birth 
settlement after sixteen, unless they shall have acquired another in their 


own right. The effect of this change in the law is that an unmarried | the 


woman, whose pregnancy in itself made her chargeable, is no longer 
hunted from the parish in which she happened to be, in order that 
the parish may not, by the birth of the child therein, be permanently 
charged with its maintenance. The old law of settlement was full of 
legal difficulties and refinements, and the effect of the change in the 
law has been to relieve parishes from much litigation. 

As already mentioned, a great change also has been introduced in 
the general laws of bastardy. Formerly the putative father was liable 
for the support of a bastard, on the unsupported oath of the mother 
that he was the father of it. Before the birth of the child, he might 
be called upon to give security to provide for the child, and, if unable 
to give such security, might be committed to prison; and, after its 
birth, an order of filiation might be made upon him by two justices 
out of sessions. By the new Act neither the mother nor the putative 
father of a bastard can be punished, as was formerly the case. Female 
incontinence is checked by. making the mother liable to maintain her 
child in the first instance ; and, as already observed, she is left to seek 
her own remedy against the father of her child, without the intervention 
of the poor-law authorities. 

Any person who marries a woman having children, whether legitimate 
or illegitimate, is made liable to maintain them until they attain the 
age of sixteen, or until the death of the mother. 

(BL's Comm., 259; Noldn’s Poor Laws; Glen’s Poor-Law Statutes 
and Poor-Law Board Orders.) 

POOR LAWS, SCOTLAND. The foundation of the Old Poor Law 
of Scotland was the Act of Parliament 1579, c. 74, which in so 

resembled the celebrated English statute of the 14th of 
Elizabeth, passed a few years earlier, as to have been considered a mere 
adaptation from it. The Scotch Act, however, fell short of the English 
in one important particular of not providing for the care of the 
able-bodied. Ls 4 this old Act, a settlement was acquired by birth, and 
once #0 established could not be changed unless by a seven years’ indus- 
trial residence in another parish. By the Act of 1672, c. 18, this period 
was shortened to three years. The method of administering the law, 
which arose partly out of the terms of the old Acts, partly out of 
custom, and partly from the directions given to these sanctions by the 
ts of the courts, was as follows :—In the rural parishes, the 
“ kirk sessions,” or lowest ecclesiastical judicatories, consisting of the 
parish clergyman and certain elders, shared the management with the 
“heritors,” or rated landed proprietors; but it became customary for 
the latter body to interest themselves solely in the voting and levying 
of the rate, leaving its distribution and the management of the poor to 
the former. In those ee aaelag noel rank as 
burgha, the assessment and management lay with the corporate O- 
rities. The funds for the relief of the ps were of two kinds: the 
collections at church doors, along with certain fees and eleemosynary 
uests, constituted the one department; and rates assessed on the 
, Ora substitute voluntarily paid instead of an assessment, the 
other. Of the sums collected at the church doors, only a half went to 


the relief of those legnily entitled to relief; the other became a 
fund _— charitable purposes at the command of the kirk 
session, many cases there was no assessment, and the regular 


that one half of it should be levied on the proprietors of land, in 

respect of their land; the other on householders, in respect of 

“ means and substance,” or their incomes so far as not derived 

The adjustment of the rating 

and different followed cae distinct methods in 
For a consi 


compara- 
we sound s condition, with a parsimonious poor law, while the 
But from ve pee w 
completion of the 


gave the poor an 
three years’ industrial 
great champion of the old system. With the assistance of some enthu- 
siastic followers, he organised the administration of a parish in the 
poorer parts of G w, as a demonstration of the efficiency of which 
system was le. It was a very pleasing picture, but the public 
soon felt that the success with which one energetic individual and his 
enthusiastic followers might voluntarily perform the duties generally 
exacted by | compulsion, was no sufficient ground for believi 
that the rest of the community can be at all times and in all 
depended upon for the performance of onerous public services without 
the coercion of law. 

The public were first awakened to the imperfections of the Scottish 
Poor Law by Dr. W. P. Alison, a physician in Edinburgh, and pro- 
fessor of the practice of medicine in the university. Having frequently 
administered professional services to the poorer classes, ia ahoned from 
his own experience that the utter inadequacy of the provision afforded 
to those who, by inability to work, or bad seasons, or revulsions in trade, 
were reduced to want, was an extensive cause of disease, vice, and 
misery. The city population speedily answered to this appeal, and 
associations were formed, and inquiries made in various directions. It 
was shown that the amount expended on the relief of the poor in 
Scotland amounted to little more than a sixth part of the sum dis- 
tributed throughout an equal population in England by the economised 
poor law. In England, the expense of supporting the poor amounted 
to 6s. 103d. per head of the population ; in Scotland, to 1s, 24d. In 
some of the Highland parishes, whence the most destitute objects 
ent over the rest of the country, the allowances were ludicrously 

; anda made to the General Assembly of the Church of 
Scotland in 1839, enumerated instances where sums averaging from 8s. 
to 1s, yearly were solemnly awarded to destitute people, as the pro- 
vision which the Poor Law made for their wants. In the meantime 
the discussion of these matters had a tendency ly 
the amount of the provision for the poor. The tice of assessments 
made considerable progress, and a return to parliament in 1843 shows 
that between 1836 and 1841 the sums raised by assessment had 
increased from 89,101/. to 128,858/.; while the sums raised by volun- 

assessment had risen from 15,829/. to 22,385/. A commission was 
at appointed to inquire into the whole state of the subject ; and 
after hearing much evidence, they ted a report, accompanied by 
a voluminous appendix, in 1848. The amendments proposed in this 
report were sup) to be of a somewhat narrow nature; the coun’ 
expressed dissatisfaction with them ; and in 1845 a measure was 
omen’ alterations considerably more extensive. 

By this Act, 8 & 9 Vict., o, 83, a board of supervision is appointed, 
consisting of persons connected with the municipal bodies and the 
administration of justice in Scotland, with one salaried member, who 

ives constant attendance. The office of the board is in Edin- 

h. This is endowed with ample means for yreeerr | in 

all parts of the country, the condition of the poor, and the method in 
which the system of relief is administered. The board has, however, 
no ig or prohibitory control over the proceedings of the 
boards. These bodies are, however, weompaiosl by the Act. In the 
rural es where there is an assessment, the local board is to con- 
landowners to the extent of 20/. annual value, the kirk session, 

and certain elected representatives of the ratepayers, ; to the 
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not exceeding four from each kirk session in thé city, and certain 
elected ing to a number and qualification fixed by the 
board of . In parishes where ies is no assessment, the 
management is to continue under the old system. There is thus in 
this Act no for levying or exacting a rate for the poor, 
unless in those parishes where the persons more immediately concerned 
agree to such a measure. It is held, however, that the facilities which 
the statute ate the poor for exacting from the respective parochial 
authorities the relief to which they are entitled, will render it neces- 
sary to put more extensive funds at the di of the distributors of 
Reece, "Whar awn sute aplish fe peeved thet’ though 
persons apply for relief, it is provided that, tho 
the claim would be just in the case of their 
it is made, subsistence must be afforded 
them till it is determined what parish is liable. When relief is refused, 
to the sheriff, who may tt an order for 
aed give Sasa decide whether the appli- 
cant is or is not entitled to reli In this form, however, neither the 
any other judge can decide on the adequacy of relief. The 
initial step to any judicial appeal against the amount of the relief 
afforded, is by an application to the board of supervision; and on that 
body ing its concurrence, the applicant is placed on the poor-roll 
of the court of session, where he has the privilege of the question being 
discussed gratis. By this Act, provision is made for medical attend- 
ance and medicines, being of the system of pauper relief, and for 
the education of pauper children. It is provided, that for the 
of the Act, parishes may be united into “combinations,” By a special 
in the Act is to be construed as entitling the able-bodied 
to relief, and their claim is thus left in the state of doubt in which it 


has 
pied to be eetablished ; but this provision iy already a fruit. 
ful source of dispute and litigation. The time necessary to acquire an 
industrial settlement is increased from three to five years. 
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here add, that in 1860 a very material alteration has taken in 

dominions of the Pope. far greater part of the territories there 
mentioned as owning his sovereignty, have transferred their allegiance 
to Victor Emmanuel of and the power of the Pope is now 


nearly circumscribed within the Legation of e, and the Delegations 
of Ancona, Viterbo, Orvieto, and Civita Vecchia, and even there it is 


oni MN come LS eect 
as pontiff and p of the Roman Catholic church, 
pope has a very ve sea spiritual authority over the members, 


We cannot do better than quote on this subject the definition given in 


iques, par les Réy 


3; réimprimé 
6 bee ogre oad 20 vols. 8vo, Paris, 1822. Under head 
‘ Pape,’ section iii., ‘De la Puissance et Authorité du Pape,’ we read as 
follows :—1. “ All Catholics acknowledge;that the pope holds by divine 
of honour, of precedence, and of authori! canoni 
te enon 
2, aud xvi. 1719.) But is the pope infalitle in ‘tis 
cerning law or discipline ? In he shove the general council? Has he 
power, direct or indirect, over sovereigns and kingdoms! Divines 


doctor of the law, or as the sovereign pontiff i 
his quality of head of the universal ch to wl he proposes 
to be believed as an article of divine under pain of 

, and this he does after haying prayed consulted the 
college of cardinals, and employed the other mary means in 
order to ascertain the truth, Now the French theo! general, 


oops the fourth proposition of the Gallican church, maintain, 
+ even in this case, when he speaks ‘ex cathedra,’ the pope is not 
infallible, and that his decisions become infallible only after they have 
been accepted by the church, either in council assembled or dispersed 
in its various congregations throughout the world. The Italian 
divines on the contrary, commonly assert that the pope is infallible 
when he speaks ‘ex cathedra,’ independently of the consent of the 
church. They ground their assertion on the passage in St. Matthew, 
*Tu es Petrus,’ &c. ‘How,’ say they, ‘can the church be infallible, if 
the foundation upon which it is built be notinfallible? Doesthe church 
rest upon Peter, or Peter upon the church?’ To this their opponents 
reply—1, that the rock upon which the church is built means faith, 
and not the person of Peter; 2, that the promise of infallibility was 
made to the whole church, and not to Peter individually; 3, that all 
the ‘passages which are quoted from the Scriptures or the fathers in 
favour of the infallibility of the pope apply not to the individual who 
is seated on the chair of St. Peter, but to the chair itself, to the see of 
Rome, the Roman church, the whole succession of the Roman pontiffs, 
the universal church in short.” The writer of the ‘ Bibliothéque 
Sacrée’ winds up these conflicting statements by saying, “This 
question is not one of faith.” To this remark however some will 
object, that the question is considered as one of faith at Rome, for as 
the Roman (or, as the French call them, the ultramontane) canonists 
assert the infallibility of the pope by divine right, it follows that they 
consider the belief in that infallibility, and in all the decisions ema- 
nating from it, as matters of faith; and as long as this controversy 
remains unsettled, a door is always open to schism, as it happened in 
the council of Basel, and the alleged unity of the Roman Catholic 
church is only nominal and precarious. 

3. “The same theologians who assert the infallibility of the pope, 
assert also his superiority above the general councils, and that he has 
the right of dissolving them, transferring them to a different place, of 
approving or condemning, reforming or abrogating their decisions, 

hose diyines, on the contrary, who maintain that the pope is not 
infallible, maintain also that he is subject to the poe councils both 
as to faith and discipline. This is the opinion of the French clergy, 
embodied in the’sécond of the four propositions of the Gallican chure 
promulgated in 1682, which ‘approves the decision of the council of 
Constance, declaring the councils general to be superior to the pope in 
spiritual matters.’ The assertors of this proposition say that ‘ the 
pope is the head of the faithful nearly in the same manner as the 
general of a monastic order is the h of all the members of that 
order, to whom however he is subject when they are assembled in a 
[nee chapter.’ It may be observed here, that besides the council of 

onstance, which decided this question of the superiority of the 
general councils over the pope, hcp is the council of Basel, which 
asserted the same principle, and that the council of Basel is reckoned 
by the French theologians among the legitimate councils of the church, 
but is not so reckoned by the canonists of Rome.” 

4, “ There are some writers who pretend that the pope has by divine 
right a direct power, both spiritual and temporal, over the whole world, 
Others maintain that he has at least an indirect power in temporal 
matters, inasmuch as he can dispose of kingdoms and crowns, and 
transfer them from one prince to another whenever that is required for 


the | the welfare of souls. Lastly, other divines are of opinion that neither 


the pope nor the church any power, direct or indirect, in the 
temporal matters of kingdoms and states, that they cannot in any case 
depose kings, nor release their subjects from their oath of allegiance. 
In support of their argument, these divines show that Jesus Christ 
made open profession of poverty, that he solemnly declared that his 
kingdom was not of this world, and they allege other passages as 
equally decisive; and they say that the Saviour bequeathed to the 
mara a purely spiritual authority, to be exercised in preaching, 
Ln or (Reietinetiic, and loosening or binding sinners, The early 
fathers iar said that the church has only the spiritual sword to keep 
its children within the path of duty. The most celebrated universities 
of Germany, France, and Spain have confirmed this opinion, which is 
that of the Gallican church and td Bossuet mora The contrary 
opinion, namely, that the ve a temporal jurisdiction over 
kings and : ipalities, bok of older date than the time of 
Gregory VII.” 

Such are the statements of orthodox Roman Catholics in a work 
which condemns all heretics and Jansenism : for the Jansenists assert 
that the pope has no authority over the bishops, but only a superiorit 
of rank ; that all the bishops are vicars of Christ, and that the pope 
the first among them, and that his jurisdiction is not to confer epis- 
copacy, but only to watch over the conduct of the other bishops, &e, 
These opinions of the Jansenists are found, among other works, in the 
* Acts of the Synod of Pistoia held by De Ricci’ (‘ Atti e Decreti del 
Concilio Diocesano di Pistoia dell’ anno 1786’), which were condemned 
by Pope Pius VI, As for the Protestant and Reformed churches, they 
do not acknowledge any authority or jurisdiction in the pope, except 
over his own diocese as bishop of Rome, or at most ovér the other 
dioceses of the province of Rome as metropolitan, The Greek, 
Armenian, Jacobite, and Nestorian churches likewise disclaim his 
authority. Several Roman Catholic writers have endeavoured to trace 
the of the supremacy of the Roman see over the churches of 
the West, which supremacy they assert was once limited to the pro- 
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vinces which constituted, under the Christian emperors, successors of 
Constantine, the vieariate of Rome, namely, Etruria, the March of 
Ancona, Valeria, Apulia, Calabria, Lucania, the Abruzzi, Sicily, Sar- 
dinia, and Corsica. These provinces were under the lay jurisdiction of 
an imperial vicar, The rest of Italy, with Rhwtia, constituted the 
vieariate of Italy, of which Milan was the capital. Both vicariates 
were subject to the prefect of Italy, who had also under his authority 
the provinces of Africa and Illyria. The provinces which formed part 
of the vicariate of Rome were called “ suburbicariw,” and their dio- 
cesans acknowledged the bishop of Rome as their metropolitan. . Such 
is the opinion of Father Sirmond, and of Du Pin, in his ‘ De antiqui 
Ecclesiae Disciplina,’ and of Giannone, in his ‘ Storia civile del Regno 
di Napoli.” They contend that until the reign of Valentinian IIL the 
metropolitan authority of the bishop of Rome did not extend beyond 
the suburbicarian provinces. Allatius, Baronius, Maimbourg, and 
others, on the contrary, contend that the bishop of Rome was by right 
the metropolitan of the whole West, if not of the whole Roman empire. 
Gregory I. (the Great), however, disclaimed the title of (Ecumenic 
or universal bishop, and in token of humility assumed that of “Servus 
Servorum Domini,” the “Servant of the Servants of the Lord,” which 
his successors have continued to place at the head of their briefs and 
decretals. 


In his quality of bishop of Rome, the pope delegates his authority 
as ordinary to a prelate called Vice-Gerente, who is generally a bishop 
in partibus. In his quality of metropolitan of the province of Rome, 
he has under him the bishops called Suburbicarii of Ostia and Velletri, 
of Porto and Santa Rufina, of Sabina, of Frascati, of Albano, and of 
Palestrina. As primate of the Roman Catholic church, he has under 
him all the cardinals, archbishops, and bishops of the Roman Catholic 
states ; those placed in states professing Reformed doctrines, and those 
ia partibus, or ngs: J episcopal titles with a nominal see. The total 
number of people who profess the Roman Catholic religion in Euro 
is roughly calculated at about 112 millions, or about two-fifths of the 
population of Europe. The countries of which the established religion 
is Roman Catholic are—1, Italy; 2, Spain; 3, Portugal; 4, France; 
5, Belgium; 6, Bavaria. In South America, the states formed by 
Spanish and Portuguese settlers are also exclusively Roman Catholic. 
Roman Catholic congregations are scattered about various countries 
of Asia, but in small numbers. 

For the manner in which the pope carries on the spiritual govern- 
ment of this extensive flock, see CarHoric CuurcH and Concorbat. 
The form of election of the pope is given under Conciave. For the 
history of the most distinguished popes, see their respective names in 
the Broc. Div, The reader may refer also to the ‘ Vite et Res Gestw 
Pontificum Romanorum ab Initio nascentis Ecclesiae usque ad Urbanum 
VIL,’ by Ciaconio, Cabrera, and Vittorello, fol., Rome, 1630. A list of 
the succession of the popes will be found in Petau’s ‘ Rationarium 
Temporum.” 

POPLAR, ECONOMICAL USES. There are several varieties of 
poplar tree, which render useful service in the arts. The timber of 
the while poplar is very light coloured, and is used in France and 
Germany for a variety of minor purposes. It makes excellent packing 
eases, because nails may be driven into it without causing it to split. 
It is used extensively by turners and cabinet-makers. The boards and 


manufactured into-cloths, hata, and paper. The Balsani- 

a balsam from the buds; it is collected from the trees in spring, at 
which season it collects into drops on the points of the buds. In 
Siberia a medicated wine is prepared from the buds. 

POPLIN. Among the varieties of woven goods in which silk and 
worsted or silk and woollen are used in combination, in is one of 
the best and most esteemed. Tabinet is one form of is material ; 
and Ireland has been distinguished for the excellence of its poplins 
and tabinets. The demand is now small, as other kinds of textile 
fabric have lately been more in favour; but the rich Irish poplins and 
tabinets, though employing co a small number of persons in their 
manufacture, maintain their high character. 

POPULIN, BenedLoaicin (CoH, (C,,H,0,)0,,+4 a9.) » peouliar 

, icin (C,oH, (C,H, et £ aq.) a 
product obtained from the bark and leaves of ‘the poplar penis tre- 
mula), After extracting salicin from them, this remains in the mother 
water : carbonate of being added to it, a white precipitate is 
obtained, which is to be dissolved in boiling water. On cooling it 

ises in needleform crystals, which have an acrid and also a 
sweet taste, resembling that of liquorice. It dissolves in 70 parts of ~ 
boiling water and in 2000 of cold water. Its solution in acids is pre- 
cipitated by water. To sulphuric acid it imparts a red colour, The 


i oor contain 5°43 per cent. of water of crystallisation. 
ORCELAIN, [Porrrry.] 


PORCH (from the Latin porticus), a general term for any projection 
forming a covered space immediately before the entrance to a building, 
open in front, and more or less enclosed at its sides, The distinction 
between a porch and a portico is, that, however important it may be as 
a feature, the porch appears only a subordinate part of the building to 
which it is attached; whereas the portico [Portico] may be the whole 
of a front: therefore, though the term porch is usually employed only 
in speaking of the Romanesque and Gothic styles, it would be more 
correct and convenient to apply it, without regard to style, to what 
bears the character of a porch. By attending to such distinction, 
misconception would sometimes be prevented: for instance, if the 
Atheneum Club-house, London, were described as having a Dorie 
portico, any one unacquainted with the design would imagine that the 
order was carried up as high as the general entablature of the building ; 
whereas by terming it a Doric porch, such misconception would be 
avoided, 

As far as we are aware, the only instance of a porch in Greek archi- 
tecture is that in the structure called the Tower of the 
Winds, or that of Andronicus Cyrrhestes, which has a small prostyle 
portal on two of its faces, north-east and north-west, each of 
a simple distyle, or two columns and their entablature, surmounted by 
a pediment; and which therefore may be regarded as the prototype of 
those ornamental compositions for doors and windows, so tly 
affected in Italian architecture, which present a microstyle i 
of the orders, that is, small columns adapted not to the entire structure, 
but to subordinate parts of it. 

When portico fronts were laid aside, as partaking too much of the 
previous temple; when columns began to be not only attached 
to the building, but employed as microstyle decorations to its different 
external or stories, often very. irre ly, and ge con- 


rollers around which pieces of silk are wra; in merchants’ wareh 

and in shops are made of this wood, which is adopted on account of 
its lightness lessening the expense of freight. It is much used for 
flooring-boards, for large folding-doors for barns, and for other building 
purposes. It is used asa substitute for lime-tree in musical instru- 
ments. Wooden dishes and casks are occasionally made of it. The 
timber of the black poplar is used for much the same purposes as the 
white. It is yellow, soft, and easy to work; and is preferred by 
cabinet-makers for many purposes, It is used for clogs, the soles of 
wooden shoes, bowls and other turner’s ware, and in cart-building, 
The Lombardy poplar produces wood less serviceable than that from 
the other varieties; but rafters, small beams, boards, &c., made of this 
wood and afterwards coated with tar, are found to be durable. The 
wood of the 7'rembling poplar or Aspen is white and tender; and is 
em ployed by turners ; by coopers for herring casks, milk pails, &c. ; 
by sculptors and engravers; by joiners and cabinet-makers; and by the 
makers of clogs, wooden shoes, butchers’ trays, pack saddles, and a 
= "y other articles, ded . 

s fuel, poplar wood is of inferior heating er; but it gives out 
ite heat very quickly; the ovens belonging to bot of the Paris bakers 
are heated by this wood. The bark of the black poplar is employed in 
tanning leather ; when pulverised it is eaten by ahead: and being very 
thick, light, and corky, it is used by fishermen to support their nets, 
and even as corks for bottles. The bark of the aspen forms the 
principal food of the beaver ; it is also usefully employed in medicine. 

In Sweden the leaves of the white poplat are eaten by cattle, The 
buds of the black poplar, macerated in boiling water, and afterwards 
bruised in a mortar and | gg? hog a fat substance which burns like 
wax and exhales a fine odour. The balsamic sap with which the buds 
are covered forms the basis of an ointment that was much prized in 
former times, The young shoots may be used in basket- ng ; and 
the shoots with the leaves on are sometimes used as brooms. The 
cottony substance or flock that surrounds the seed has been used in 
Germany and France as wadding; and it has also been occasionally 


| er by arches ; in short, when the Roman style was trans- 
formed into and superseded by the Byzantine and the Romanesque 
styles, porches to be important features, subordinate indeed in 
size to the structures to which they were attached, but principal in 
to embellishment, being frequently composed of groups of small 
columns, elaborately wrought, and some of them often placed on the 
backs of lions or re the animals, and supporting a series of concentric 
arches or archivolt mouldings equally enriched. Here microstyle 
embellishment may be said to have been carried to such a height as to 
be ultimately lost sight of: the columns became at length mere sub- 
sidiary members, and a combination of vertical mouldings or shafts 
out of the receding angles constituted the general ge Ps the whole 
portal, which was thus extended in appearance ad libitum, without 
to the size of the actual doorway or aperture itself,a very im- 
portant advantage as regards design. 
In the Norman-Gothic style, the porches or portals are little more 


ewe plan of the building in front; the porch being there almost 
variably enclosed within the lower part of the structure, even where 


Westminster Hall, Winchester Cathedral, &c., altho 

the entrances are placed rather within deep recesses porches. 

church architecture, entrances of the last mentioned kind hardly ever 
vory 
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cathedrals, both of which advance out very considerably. Some of the 

ches in our larger parish churches have a room above. [PARVISE.] 
Wooden are common in the smaller churches of every period 
of ish pointed Gothic architecture. . 

In our ancient domestic architecture the porch, where it occurs at 
all, forms a marked, not always a central feature, in the 

incipal front. When it projects from the main structure, it is 

carried up so as to have a room, or else what forms a bay in a 
room, over it; and it is not unfrequently carried up higher than the 
rest, so as to form a kind of tower; or else the porch is recesed 
within the building, and presents externally merely an open arch. In 
many Elizabethan buildings, the porch, though forming a narrow com- 
partment of the whole front, is profusely ornamented, even where the 
rest is quite plain. Kirby, in Northamptonshire, the seat of Lord- 
Chancellor Hatton, offers a most elaborate, not to say extravagant, 
example of the kind. 

PORISM (xépicua). An intermediate class of propositions, between 
problems and theorems, was, as we are informed by Pappus, distin- 
guished by the ancient geometers under the name of porisms. Unfor- 
tunately, ever, the only notices of them by the ancients themselves, 
which are found in their ining works, occur in the ‘ Collectiones 


nugatory. Several geometers 

that they had obtained possession of the secret; but even Dr. Halley, 
with all his acuteness, relinquished the task, and adds, after giving the 
atum deseriptio nec mihi intellecta nec 


literall, :—* A porism is a 


in the proposition is to be shown to tak: ” Dr. Simson 
illustrates the propriety and accuracy of this definition by many 
examples, and it is so framed as to with all the intimations 


po 7 tach rer] i and also with the character of the few 
individual porisms of Euclid which Dr. Simson had discovered. It 


Bul 
of and problem, no defini 

has been objected to Simson’s definition, that it may be inferred from 
it that a porism partakes more of the nature of a problem than a 


things which would have the ies in the porism, it 
a but if these things are found by a con- 
the becomes a 


es asserted; and then a 


geometry, as either possible i of the data, or as 
altogether impossible ; and it would be unusual to propose asa problem 
“to find things with certain ies, respecting the possibility of which 
no judgment can be formed tan scalpslsse MEMO a0 
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problem in the time of Apollonius, to find in a given parabola a point 
having the property of the focus, that point being then unknown, such 
a proposition would not have been considered as a proper problem, but 
would in reality have been a porism. To take another example :— 
Proclus, in his commentaries on the Elements, mentions the first pro- 
position of the third book, “ to find the centre of a circle,” as a porism, 
in some measure between a problem and a theorem. But 
us, however distinguished as a philosopher, was no mathematician, 
and as a circle, from Euclid’s definition of it, must have a centre, the 
proposition to find that centre seems to be a proper problem. Had the 
circle been defined from another of its properties, as, for instance, from 
its being produced by the extremity of a straight line moving at right 
angles to another straight line, given in magnitude and position, and in 
the same plane, so that the square of the moving line be always equal 
to the rectangle by the segments into which it divides the given line ; 
then the finding of the centre would be a proper porism, and might be 
enunciated thus :—“ within a given circle (defined in the manner just 
mentioned) a point may be found from which all straight lines drawn 
to the circumference will be equal.” 

Having thus placed before our readers the most probable restoration 
of the ancient meaning of the term porism, we proceed to notice briefly 
what modern geometers have given us on the subject. First in im- 
portance stands the admirable paper on porisms by Professor Playfair, 
in the first volume of the ‘ Transactions of the Royal Society of 
Edinburgh,’ which was read before that body in July, 1784. He im- 
proves on Simson’s definition, and substitutes the following :—‘ A 
porism is a proposition affirming the possibility of finding such con- 
ditions as will render a certain problem indeterminate, or capable of 
innumerable solutions.” This, it must be confessed, is an important 
and elegant simplification, and fully conveys every idea contained in 
the more prolix definition of Simson; but at the same time we agree 
with Dr. Trail in thinking that Dr. Sifnson’s is expressed more nearly 
in the language and manner of the ancient geometers :—“ Though I 
admire the ingenuity and fully admit the soundness of this definition, 
and also the utility of the principle on which it is founded in the 

i of porisms, I must acknowledge my doubt of that particular 
notion of a porism having ever been adopted, or even proposed, among 
the ancient geometricians.” (Trail’s ‘ Life of Simson,’ pp. 50, 51.) A 
paper on porisms, containing some examples in the higher geometry, 
nA rougham, was inserted in the ‘ Philosophical Transactions of 

Royal Society,’ in 1798. Fryer has given a popular history of the 
discovery of porisms, in the last edition of Simson’s Geometry. Lastly, 
the most complete exposition of them that has yet aj may be 
found in the ‘Apercu Historique sur l'Origine et le Développement 
des Méthodes en Géométrie,’ 4to, Brus., 1837, by M. Chasles, of the 
French Institute : as well as in his recently published work, ‘ Les trois 
Lg de Porismes d’Euclide, rétablies pour la premiére fois, Paris, 

0, Syo. - 

Porism was also used by the Greek geometers to denote a corollary 
to a proposition, and the frequent use of the word ia this sense, as well 


ng | as in the other, by Pappus and Proclus, has occasioned much con- 


fusion. Proclus says * coro! is one of the geometrical appel- 

lations, but it has a twofold signification,” and he to describe, 

ob a very obscure manner, the difference between the two meanings of 
term. 

(See Proclus in Euclidem, edit. H ii, fol. Basil., 1533, fol. 18. 
We refer the reader also to Henry Sayile’s Pralectiones in Euclidem, 
4to, Oxon, 1621, p. 18; and Trail’s Life of Simson, p. 92.) 

POROSITY is that condition of material bodies which consists in 
ee Pg ag dines, molecules, the intervals between these being 

pores ( s,a passage). Porosity isa property common 

to all bodies in nature, at least we know peas 4 in which the particles 
are contiguous to one another. . By however we do not mean the 
cavities as in sponge and cork, which‘are visible to the eye, and scarcely 
those of other bodies which may be rendered so by the aid of a micro- 
scope. In bodies whose pores are not manifest, the existence of the 
intervals between the pe ty is proved by various circumstances. 
Thus many of the metals become’ more ia yet by hammering, and 
all of them contract in bulk by a reduction of temperature. We may 
also refer to the Florentine experiment, for determining whether or 
not water is compressible,—the fluid was by pressure forced through 
the pores of the vessel of gold in which it was contained, Again, the 
porosity of bodies is inferred from their elasticity and the sounds 
which are heard’when the molecules are in a state of vibration : also, 
in transparent bodies it is inferred from the fact that the particles of 
t through them, or that the vibrations of an wtherial fluid 

among the molecules, 

When salt is dissolved in water, the particles of the salt seem to 
introduce themselves between those of the water, so that the volume 
of the mixture is less than the sum of the volumes of the ere 
substances; and the like may be said of the mixture of alcohol with 
water ; in which cases the particles of one of the kinds of substance 
appear to enter and occupy the between the particles of the 
other. The intervals between the particles of gaseous substances are 
very great; and though, in some cases, the volume of a mixture is 
equal to the sum of the volumes of the separate gases, yet, in others, 
it is equal to not more than 4, },3, or } of the sum of the separate 
volumes, A body of aqueous vapour composed of a — repres 


rs 
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sented by 2v of hydrogen gas, and a volume v of oxygen gas, is equal 


“in volume to 2v only. 

All material substances being subject to attractive forces, it has been 
made a question whether the attractions which ee between the 
molecules of bodies, and which are insensible all appreciable 
distances from them, are the same as that general at which 
extends indefinitely through space ; modified, however, by the figures 
and mutual distances of the molecules, by , electricity, and ps 
by powers which are at present unknown to us; but, in order this 
h esis may be admissible, the dimensions of the molecules of 

ies should be extremely small compared with those of the spaces 
among them; and the densities of the molecules immensely ter 
than the densities of the bodies themselves, La Place mates 
(‘ Systdme du Monde,’ ch. xviii. 4th edit.) that a molecule of a spherical 
form, whose diameter is one millionth part of a mdtre, ought to have a 
density more than six million times as t as the mean density of 


the earth in order that it might exercise an attraction equal to that of | attached at 


terrestrial gravity ; and he observes, that the attractive forces exercised 
by the molecules of bodies, which are probably only the excesses of 
the entire attractions of the molecules over the repulsive forces of the 
caloric in the intervals, must be vastly greater that of gravity, 
since the actions of the molecules of Woes 4 produce visible inflexions 
of the rays of light, which cannot be concerning the attraction 
of gravity. [Arrraction, 
ORPHYRIC ACID. wxantaic Actp.] 
PORPHYROXINE, (Oprrum, ALKators or.) 
PORRIGO, Ringworm, is a pustular and contagious disease of the 
other parts where there is much hair, 


fag ent in some rare cases, 
M describes two varieties of it under the names of P. farosa and | grea’ 


P. scutulata, Dr. Willan described many more varieties, but he 
included in this name other widely different diseases, 

Porrigo favosa consists of an eruption of small flat ralow puseaies, 
with di ions at their centres, distinct or clustered, which 
soon concrete into bright yellow honey-coloured scabs, on the surface 
of which the depressions of the centres of each pustule are usually still 
visible. After some time the scabs become thick and white; and 

g, split and break off. Sometimes, however, they remain long 
erent, the skin beneath them ulcerating, and the discharge 
through them. The hair of the parts affected is always muc 
loosened, and often falls off spontaneously; and, when it grows again, 
is weaker and lighter in colour than before. 

Porrigo favosa a) rarely in any part except the scalp. It 

affects ms of pet Re Aas ga Ms reg: 9 ig tly Ain 
ears old, and those who are naturally unhealthy, or ill-fed and dirty, 
t is distinctly communicable by contagion, 
affect alike the weak and the robust. 

It is one of the most obstinate diseases of the skin, and often lasts 
for months or years. The first measure for its cure is to cleanse the 
head completely with poultices or soap and water, and to have the 
hair cut very close. e dead hair and scabs must then be cleaned 
off as fast as they form. The medicines that promise the speediest 
suceess are lotions with sulphuret of potash or slightly acidulated, or 
with alkalies or their carbonates, such as in the following forms :—ten 
grains of potassa fusa in an ounce of water, to be applied occasionally ; 
one or two drachms of subcarbonate of potash in a pint of water, 
be constantly applied on linen; or from one to three drachms of sul- 
phuret of potash to a pint of water; or from ten to twenty drops of 
any of the mineral acids to a pint of water, also to be co! 
applied. Lotions also of sulphate of couper nitrate of silver, and of 
marly all the stimulant and astringent salts, have been employed, and 
50! with success; and in most cases of the disease, all these 
will have to be tried in turn, till one, being found beneficial, is con- 
tinued till the cure is completed, or till it has ceased to do good, when 
it must be changed for another. Internal medicines must be employed 
if pred any symptoms indicating their necessity ; but generally they 
are useless. 


by this means may 


and 
peels falls off from the part affected, or is so loosened that it may be 
pu 


out without pain, 
This form of sometimes appears spontaneously in poor and 
children, but it is usually produced by contagion, The suggestions 


portcullis was generally hun 
of old fortified towns, ready to let Gow. tn on 
the could not be shut. (James's ‘ Military 
, at a very early period, called it “ porte- 


O44 
coulant,” that is, slid , Which is the true étymology of th 
word, “ Coulisse” is fix bise used by the French wettest tat tab 

, Whence our term is immediately derived. ; 

PORTFIRE Ys 4 compvaition ¢ slipetre, agian ta 

a com o ur, 
mealed gunpowder, mixed ng rebbed fo ke 
hands, and, after through hair-sieves, moistened wi 
spirits of wine: the is then rammed or driven into a pape 
cage of a cylindrical or conical form, and less than an inch in 


peare,. Eorvire sixteen inches long will burn from twelve to 


by a match. 
PORTICO, 


otherwise expressed, roofed with a pediment, like the 
The term thereto ,! 


what is equivalent to a portico containing two more : thus a distyle 
antis, that is, two columns between two ante, is hy a tetra 

as in both there are three intercolumns; a bearanty in antis is equ 
to a hexastyle, and so on. By means of this simple mode of numeric 
notation, a couple of words suffice to explain in the concisest manne! 
what even a long mh boa may leaye doubtful: for instance, wh 
we say that a portico is hexastyle Ionic, we clearly specify the orde: 
and the number of columns in front ; and itis upon atter circum- 
cular character depends, 
example, we instance the following structures: di 
rie e entrance to 


it is rather a pr evi hw tach apa I 
Chapel, Regent Street; tetrastyle in antis, Law 1 


len, Octa- 

style, portico of Royal Exchange; British Museum; the National | 
Gallery ; and decastyle, that of London University College, - 
Porticos are called prostyle when, as generally happens, they project 
from the main building. Such as are in antis, daa Soreneed wtehin es 
front of the building, are technically called loggias ; the latter term 
indeed is not always employed in this ular sense, but it would be 
conyenient if it were, as much ambiguity would thereby be prevented, 
Leeds, has a le loggin, 4 too, 

3 so far resembles any other colonnade, it differs 


an 
in elevation, but which, instead of advancing forwards, forms n a 
slightly rojecting break, the portico itself being within the bulldog 
and no’ diffe ng Eee logit, ica I 

by a pediment. Of this kind is the Ionic portico 


antis, and is crown 

of the East India House, which, instead of a tetrastyle in antis, 

is converted into a hexastyle by placing six columns in such manner 

that the end ones come immedi before the ante or pilasters. The 

front of the Law Institution, Chancery Lane, may also be rae 

Froude: rostyle, because, although a loggia in antis, it is surmoun' 
ya peliment 


other circumstances ; some are made to advance a single arse ' 
and others project considerably more, At. the ek therefore 
appearing te innovate upon the terminology of architecture, we 

pro tico projects 


the portioos of St. Martin's, Chattaa Cross, and St. George's, 
bury, and so on; by which method the portico of the Ps 
Rome might be briefly yet distinctly described as a Corint 

ae. erin, that is, a prostyle with eight. columns or seven 
intercolumns in front, and three intercolumns at. its ends. 
Another circumstance, which it is highly important to note, is whether 
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a portico be a simple prostyle, or be likewise polystyle, that is, whether 
columns be merely external, or whether there are additional 
columns within the ico, as is the case with that of the Pantheon, 
which may therefore be further described as polystylar. The portico 
of the Kazan church, St. P and:those of, the Glyptotheca at 
Munich, and Canova’s church at Possagno, of which plans are given 
below, are also polystyle. : 
Some porticos again may be termed Lt i nen i fr because, 
ey project from the building, they recede within it, as is 
of the London Post Office, University College, and 
Hanover Chapel, Regent Street; and such am arrangement gives 
effect as well as spaciousness, and prevents the portico from 
ing like a mere addition to the front of a building. Besides the 
varieties above enumerated, there are those which are semicircular in 
plan, of which the transept entrances of St. Paul’s furnish very 
admirable examples; and another occurs in the pseudo-portico or 
ico-like compartment at the north-west angle of the Bank of 
(fig. 10), which, owing to its being likewise recessed, and 
ing columns behind those ;in front (not arranged concentrically, 
on the chord to the outer curve), produces a rich and 
effect. Beautiful however as the semicircular —— 
cannot 


E 
e 


overhang a 
line drawn from one column to another, and thereby produce an 


ance both of deformity and weakness, 
Mbiaediing this templo-postises of the ancients, or rather the external 


arrangement of columns in such edifices, whether confined to the ends 
or continued along the sides, we refer to the article Teme», where 


Fig. 1. 


their plan, to which we shall confine our attention, passing over all other 


| cireumstances, We shall not therefore attend to the order of columns 


employed in them, nor take any account of their dimensions, the 
plans being drawn not to the same scale, but for convenience sake, 
nearly to the same size. We commence with that of the Pantheon at 
Rome (fig. 1), attached to a circular edifice, and which, as will 
instantly be seen, is decidedly different from the usual portico at the 
end or front of a temple, or from those monoprostyles, or single 
external line of columns, which constitute the generality of modern 
porticos. 

Besides being triprostyle, or having three open intercolumns on its 
flanks, it may be described as polystyle, having columns within, 
dividing it into three avenues or aisles, the centre one of which is 


extended by being considerably recessed, a circumstance that adds 
bi ons to the general effect. 
being, like the ing, attached to a rotunda, we have 


selected for the next that of the church erected by Canova at 
Possagno (jig. 2). This also is a polystyle, though altogether different 
in its arrangement from the other, there being here merely a second 
range of columns behind those in front, on which account it might be 
designated a double octastyle, © " 


Fig. 2. 
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As an example of a decastyle portico, we give that of University 
College (fig. 3), which instead of merely monoprostyle, or single 
line of twelve columns, beneath a pediment, projects forwards very 
considerably, it beimg equal to a triprostyle, or a pseudo- triprostyle, 
with one intercolumn closed up, owing to which it appears internally 
to be partly recessed, to be carried out two intercolumns, and inwards 


-for the space of one. This example is further remarkable on account 


of the unusual and picturesque arrangement of the steps forming the 
ascent up to it, which commence below on each side, while above they 
form a single broad flight, in such manner as to leave screened areas, 
aa, which serve to admit liyht to the spaces in the basement beneath 
the portico. ; 


Fig, 3. 
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The portico of the Glypitotheca at Munich (fy. 4) may be described 


Pig. 4. 
peg ee gy 


4 


as monoprostyle, recessed, and polystyle, {t being eompounded 


of an octastyle advanced only one intercolumn before the rest of 
the front, and of @ tétrastyle in antis behind it, forming five open 
intercolumns, the extent of the recessed part, by which means not 
only great richness of columniation, but a picturesque play and con- 
trast are obtained. 2 

Like that of University College, the portico of the National Gallery 
(fig. 5) is pseudo-triprostyle, consequently projects as much as three 
intercolumns from the building; but, in other respects, differs very 
materially from it, being only partially recessed in the centre, where 
are two columns forming a distyle in antis. It also differs from the 
pee example altogether in the arrangement of the steps leading up 
to it. 

The portico of the Pantheon at Paris (Fig. 6) offers a more singular 
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judici arrangement, two coluzans being projected st each end although b tno iinina dleplenaing "ha ‘the: grohnl4 » produces 
ged wg produce ® group paper tein sey tor ges eng pp on) in the structure itself or an elevation of it; because, 
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instead of being included beneath the pediment, these columns and ) continue them as lateral colonnades 1 to the hexastyle beneath 
their entablature form mere little jutting-out bits, attached to the | the pediment (asin the next figure). Though this wigs is only 

Fig. 6 hexastyle in and has only four columns within, there are 
2 eighteen columns er, besides the half and three-quarter columns 


] attached +2 a Neorg! a Hein wicd mame to have formed 
an octasty prosty’ six inner columns, namely, four disposed 
| | al as in the portico of the Pantheon (Pig. 1), and two forming a pronao 


recess for the centre doorway, as in Fig. 5. 
Our next example, which is the portico of the Fitzwilliam Museum 
at Cambridge (Fig. 7), ei materially from the foregoing one, pre- 


is extended 
e Ss lee e position nonuiderable depth within. 


evsky 
flanks, and almost suggest the idea of its being originally intended to | of a polystyle prostyle, and of certain peculiarities o} 
Fig. 7. 


which will be better understood from the plan itself (Fig. 8) than | rather not connected with, but merely brought oss the portico itself, 


from any verbal explanation. The cut also shows a portion of the | which : ve — and disagreeable as ma ly to detract from the 
effect of the whole. 
Fig. 9. Mr. Gandy Deering’s small Doric distyle in antis, in the front of the 


building originally erected for the Pimlico Proprietary School in 
Ebury Street (Vig. 9), affords an example of a portico with an inner 
screen carried up half way behind the columns, and with lateral open- 
ings ab the ends of the ico between small ante, a, a, &e., descend- 
ing as low as the top the screen, and two of them resting on its 
exterior ends, The idea is a valuable one, and admits of almost end- 
less diversity and new combinations. 

The only other example we shall offer is that of the semicircular, or 
rather segmental loggia, forming the north-westangle of the Bankof Eng- 
land (Fig. 10), the most and picturesque piece of d that Sir 
. J. Soane ever produced. The effect of the inner columns, the contrast 
sweeping colonnades (in imitation of those by Bernini in the Piazza di | they afford to the others, their shafts being plain, while the rest are all 
San Pietro at Roine), and the mode in which they are connected, or | fluted, the varied perspective appearance accordingly as the spectator 


EE ———_——< 


—  — -— —— ——— 


649 PORTRAIT. 


POSEIDON. 650 


shifts his station, and the great play of light and shade, all render this 
little bit quite an architectural , 


Fig. 10, 


PORTRAIT Poveniy French ; Ritratto, Italian; Bildniss, German; 
Imago, Latin ; , Greek). A portrait, strictly speaking, signifies 
the likeness of anything whatever, whether animate or inanimate, 
either drawn or coloured upon a flat surface: in a more restricted 
sense it signifies a drawing or a painti resenting the likeness of 
any icular individual; but it is ently applied to the 
pictures of animals. 


Portrait, says Lord Orford, is the only true historical painting. Its 


_ uses are manifest ; it administers to the affections, it preserves to the 


world the features of those who, for their services, have merited the 
gratitude of mankind, and of those who have been in any way remark- 
able for their own actions or their position in society ; and in 
a eemey neta polnk of be ep rage dvb vadhor Pomme 

ages. or near] these res) photographie por- 
aloes is of almost inestimable value; but oor Biinediiens subject is 
Saesens So argn opus img aarhe -pamgiicde pregerig We may, 
, Temar’ 


ever, that it is only by a studious to the principles 
which lead to excellence in it painting, satisfactory results 
can be obtained in i 

Portraiture seems to be almost as ancient as the art of painting 


itself; indeed, according to the romantic legend told er 
Nat.’ xxxy. 12, 43), it was in Greecé the origin of the imitative arts; 
an enamoured Corinthian maid traced the profile of her lover around 
his shadow cast by a lamp upon the wall. 

The most ancient portraits extant, if they can be termed such, are 
those Soy Byes been ee tanta cases gh mummies: there is a 
i specimen in the Egyptian museum 
of the vre in Paris; and there is also one in the British 


It was a custom 


curule magistracy; and Roman families'were 
accustomed to boast of their famose Sees, 8 een ee 
) portraits or images, 


which were of wax, were preserved with much care by their ty, 


of ing the portraits of authors to their works. 
irgil (xiv. 186). 

eee emer Beene peisibar of extraordinary merit on record 
was apparently Dion ius of Colophon: he is praised by Aristotle 
CP 2) for the of his pai 3 and from what Plutarch 
him the of 


painting: 
finish of his works, we may perhaps 
uity ; he flourished, as nearly as can be 
pct shortly after the time of Polygnotus and Phidias, about 
B.O, 

The most on Lar ee among the ancients was Apelles : 
he enjoyed the lusive privilege of painting the portraits of 
Alexander: one of his most celebrated oy tebe a portrait of that 
monarch as Jupiter, called the “ Ceraunophoros,” for which, 
according to the incredible account of (xxxy. 10, 36), he received 
20 talents of gold (upwards of 50,000/. ); solargea sum, that it 
was mi to the painter, not counted (“mensura, non numero”). 
Most of the pictures of Apelles were portraits in an extended sense, yet 
it is doubtful whether the time of the Roman emperors there 
was a distinct class of painters who confined themselves to portraits 
(“imaginum pictores:” Pliny, xxxv. 11, 40). Even in the great 
days of Italian art there was not a distinct class of portrait painters as 


in the present times; and it is an incontestable fact, that although 
upon the whole the number of good portrait painters has very much 
increased, still portrait-painting itself has not improved since such has 
become the practice. 

The success of a portrait depends upon the sitter as well as upon 
the painter, and it may be spoiled by the bad taste of the one or the 
other. Excellence in portraiture consists in placing every feature in 
its proper place, in a correctness of modelling, a judicious arrangement 
of light and shade suited to the complexion of the subject, and in 
tasteful attire and an unaffected and simple attitude; the former are 
within the province of the painter, the latter in that of the sitter. 
Much of the character may be shown by the posture, and the painter 
should adopt that which appears most natural to his sitter, for the 
habits of nature must be distinguished from those of fashion; no 
defect is more striking in a portrait than a forced and affected 
attitude. 

In every portrait the countenance of the person represented should 
constitute the picture; all accessories must be kept subordinate to 
the principal object, and should not engage the attention except when 
expressly examined, for they are the mere adjuncts necessary to indicate 
the character, rank, or nation of the original. Upon these principles 
a good portrait must be a good picture, for the beauty of a picture 
consists in the harmony of the whole in composition, colour, and 
execution ; and when every part has received no more of the painter’s 
attention than its local importance requires, a picture cannot in any 

icular deviate from the truth, simplicity, and unity of nature. 

‘ancy costumes are injurious to portraits as portraits, for a general 
resemblance being the principal object of portraiture, the subject 
should be clothed as usual, and the more simple the attire, the more 
prominent and consequently the more important will be the head, 
which is the principal ef ote Whatever deviations are allowed from 
this principle, although the picture may perhaps gain in pictorial effect, 
it must lose as a portrait. A mere insipid transcript of the features, 
and an equally minute attention to the detail of the accessories, are a 
degradation of portrait. There is no other difference between historical 
painting and portrait painting than that portrait exacts a stricter 
attention to the individual character, and quently requires a more 
careful execution of the head, but the draperies and accessories should 
be equally bold and free as in historical painting. canvasses, 
and what are termed full-lengths, are ill suited to portrait, and the 
latter are seldom successful even under the most able hands. How 
often we see a great field of canvass, where the head is a mere speck, 
and is generally lost in the mass of accessories, of trees, columns, or 

ies ; these are pictures of robes, not of men, and are only toler- 
able as state portraits, when the i ia of rank or office are more 
important than the individuals. Such should be termed Iconics 
(eixovxol) rather than portraits, 

Expression is perhaps the most important study in portrait. To 
represent the true character of an individual, the countenance should 
be painted in repose, when no icular sentiment or passion pre- 
dominates ; for an otherwise icture thay be rendered a very bad 
portrait through the injudicious adoption of some transitory expres- 
sion, or the introduction of a smile put on for the occasion, when 
perhaps the mouth is smiling whilst the eyes are languid and fatigued. 
The expression may be also materially injured by exaggerating the 
local tints, which in most cases has the effect of changing the com- 
plexion, and the particular expression -of every individual depends 
upon the complexion as well as upon the relative proportions of the 
features. It is by accurately giving these proportions that what is 
called a striking likeness is produced, and this may be accomplished 
without entering into any minute detail ofthe parts; the features are 
indicated rather than expressed; this is a principle of historical 
painting, but is a style only fit for the portraits of public characters, 
or such as are to be placed in spacious localities, and must be viewed 
at a distance. 

Such portraits, when even of only tolerable resemblance, are 

pronounced to be striking likenesses, especially by those 
who have but an imperfect knowledge of the persons represented ; for 
they are themselves unacquainted with any more of the physiognomy 
of the originals than they see expressed in the pictures. These 
portraits however lose their resemblance either upon close inspection 
or — a prolonged view. 

The most successful painters of portrait in modern times have been 
Lionardo da Vinci, Raffaelle, Sebastian del Piombo, Giorgione, Paris 
Bordone, Titian, Velasquez, Holbein, Hals, Rembrandt, and Vandyck ; 
and the following pictures are amongst the finest specimens of portrait 
painting extant:—his own portrait by Lionardo da Vinci, in the 
portrait gallery at Florence; Andrea Doria, by Sebastian del Piombo, 
in the Palazzo Doria at Rome; the head of Guido, by Simone 
Cantarini, in the Academy at Bologna; Titian and Aretin, by Titian, 
in the royal collection at Windsor; Pope Innocent X., by Velasquez, 
in the Palazzo Doria at Rome ; the Meyer Family, by Holbein, in the 
gallery at Dresden; and the head of Gevartius, by Vandyck, in the 


inters of more recent times, Mengs, Reynolds, 
Gainsborough, David, Gerard, and Lawrence have enjoyed the greatest 


ebrity. 
POSEIDON (Mocedav), one of the deities of the Greek Olympus. 


al POSITIVE, 


POSSESSION, 


The attributes of the Roman Neptunus or Neptumnaua, are nearly the 
same as those of the Greek Poseidon, Poseidon was the son of 
Kronos and Rbea, and the brother of Zeus and Hera, and appears to 
have been one of the — divinities of Greece; Te x _ 
ing to Herodotus (ii. 50), he was not originally a ity, but 
= introduced from Libya. Poseidon was the god of the water in 
general, = the sea, the artier we, agent ers ibe ay 

ioularly regarded as the of the sea, whic! ired as his 
More ta to evidence dominions of his father His 
wife was Amphitrite, and their son Triton. 

Poseidon is said to have produced the horse in his contest with 
Athene for the right of naming the city of Athens. It is difficult 
to give a reason for the ction of Neptune with the horse; but it 
is evident from several passages in the Greek writers that he was 
regarded asa kind of equestrian deity, as well as the god of the sea, 
(Aristoph., ‘ Knights,’ 1. 449.) Poseidon had a magnificent palace 
beneath the sea at Acge (‘ IL, xiii. 20), The animals offered to him 
in sacrifice were usually black bulls, rams, and boar pigs. 

Poseidon was not originally a god of the Dorie race. He was 
principally worshipped by the Ionians, who were in most places a 
maritime people. those Dorian cities, however, which had acquired 
a love for foreign commerce, we find that the worship of Poseidon pre- 
vailed extensively ; as, for instance, at Teenarum, whence it was carried 
to Tarentum, at Cyrene, in Aigina, and more particularly on the 
Corinthian isthmus, and at Trozen, from which place the worship of 
this god was transmitted to Posidonia in Italy, (Miiller’s ‘ Dorians,’ 
vol, i., p. 417, 418, tr.) 

The etymology of the names Poseidon and Neptunus is doubtful. 
Poseidon is written in Doric Greek, Poteidan (Moredav), of which we 
have another example in the name of Potidwa, written Poteidaia 
(Nore:Bala) in the inscription, now in the British Museum, on those 
Athenians who fell before {this city. The name, according to some 
writers, contains the same root, in the first syllable, as we find in words 
and woraués, Neptunus is derived by Cicero from nando (‘ Nat. Deor.,’ 
ii. 26); and by Varro from muptu, because this god covers (obnubit) 
the earth with the sea (‘ De Ling. Lat.,’ iv. 10); but neither of these 
derivations has the least show of probablity. We may compare the 
form of the word Nept-unus or -umnus, with Port-umnus, Vert- 
umnus, and the word al-umnus; but the meaning or origin of the 
root Nept or Nep seems uncertain, It may pothige be connected with 
the same root as is contained in the Greek vir-rw 

The statues of Poseidon resembled in many respects those of Zeus ; 
lut the figure of the former was more angular, and there was less of 
repose and thoughtfulness in the countenance, The Greek sculptors 
gave a certain degree of roughness to the statues of Poseidon, which 
appears to have been regarded as appropriate to the god of the ocean, 
His hair was usually somewhat in disorder, and the whole of his figure 
was represented as exceedingly powerful and muscular. Hence the 
“chest of Poseidon” (arépvoy Moreiddwvos, ‘Il.,’ v. 479) is the poetic 
expression for this characteristic of the deity, which is illustrated by 
the noble fragment from the pediment of the Parthenon in the 
British Museum. He was usually fully draped, His right hand held 
the trident; and he was frequently represented accompanied by 
Amphitrite, or surrounded by Nereids, Tritons, dolphins, and other 
marine personages and objects, (Miiller, ‘ Archiiologie der, Kunst,’ 
§§ 354-56 ; ‘ Denkmaler der Alten Kunst.’) 

POSITIVE. [Neoatrve Quantrries.] 

POSSE COMITA’TUS (literally, the power of a county) comprise 
all able-bodied males within the county between the ages of 15 and 70 

All such persons, without any exception, are bound to aid the 
sheriff in all matters that relate to his office; and he is fineable if he 
neglect to avail himself of their aid. In case of any invasion, rebellion, 
riot, &e., or breach of the peace within the county, all such persons, on 
sage of fine or imprisonment, are bound to attend him on being charged 
a to do so, and to assist in epposing and suppressing them. 

y may come armed, and are justified in killing a person in case of 

The power of the county may also be raised when ni 

for the purpose of apprehending traitors, felons, &c., and that even 
within particular franchises, It is lawful for any peace-officer, (and 
perhaps even for a private person,) to raise a competent number of 
people for the purpose of opposing and suppressing enemies, rebels, 
rioters, &c, within the county; but such persons are punishable if they 
use unnecessary violence. It is also the duty of the sheriff or any 
minister of the king having the execution of the king’s writs, or 
process even in a civil nature, who meets with actual resistance in his 
attempt to execute them, to raise a power sufficient to quell the 
resistance. @ Inst., 193, 194; 3 Inst., 161; 1 Hawk., P.C., 152, 156.) 

POSSESSIO FRATRES. [Descent] 

POSSESSION. In endeavouring to explain the legal meaning of 
this term, we shall commence with the following extracts from Savigny's 
+ ae the Right of Possession (‘ Das Recht des Besitzes,’ Giessen, 

“All the definitions of possession are founded on one common 
notion. By the notion of possession of a thing we understand that 
condition by virtue of which not only are we ourselves physically 
capable of operating upon it, but every other person is incapable. This 
condition, which is called detention, and which lies at the foundation 
of every notion of possession, is no juristical notion, but it has an 


immediate relation to a juristical notion, by virtue of which it becomes 
a subject of legislation, As ownership is the legal capacity to 

on a thing at our pleasure, and to exclude all other from 

it; so is detention the exercise of ownership, and it is the ural 
state which corresponds to ownership as adel te, If.this juristical 


relation of were the only one, ever: concerning it that 

could juristically be determined, would be rehended in the 

om positions :—the owner has the right.to p ; the same 
it 


to him to. whom the owner gives the possession ; no other 
hae this right. wh ¥ 


person = 
“ But the Roman law, in the case of possession, as well aa of property, 
determines the mode in which it is acquired and lost ; consequently it ~ 
treats possession not “Ghly as a consequence of a right, but asa con- 
dition of fo. Accordingly, in a juristical theory of possession, it is . 
only the right of possession (jus possessionis) that we have to consider, 
and not the right to possess (called by modern jurists jus possidendi), 
which belongs to the theory of property. 

“ We now pass from the notion of mere detention to that of juristical 
ea tr which is the subject of this treatise, The object of the 

part, which is the foundation of the whole investigation, is to 
determine this notion formally and materially. Formally, by explaining 
those rights which ‘presuppose possession as a condition, and conse- 
quently determining the signification which the non-juristical notion 
of detention obtains in jurisprudence, in order to its being considered 
as something juristical, that is, Possession ; materially, by 
the conditions which the Roman law requires for the existence of | 
possession, and consequently the positive modifications under which 
detention can be viewed as possession, 

“The formal determination of the notion by force of which alone 
possession can become a subject of jurisprudence, is divided into three - 
parts; first we must determine the place area naa a legal 
relation, occupies in the system of Roman law. We must then enume- 
rate the rights which the Roman law recognises as a consequence of 
possession, and we must also examine the rights which are improperly 
considered rights of possession. It will then be easy 
questions whether possession is to be considered asa right,and whether __ 
asa jusin re. The first and simplest mode in which possession appears 
in @ system of jurisprudence consists im the owner having the — 
right to possess ; but we are here considering possession independent 
of ownership, and as the source of peculiar rights; the former of these 
two questions therefore may be expressed thus—in what sense has 
possession been distinguished from ownership? a mode of expression 
which has been used by many writers. i 

“In the second place we must determine how the different senses in 
which ion occurs in the Roman law are disti ed from one 
another by the mode of expression ; and particularly what were the 
significations of possessio generally, and possessio naturalis,and possessio 
civilis, among the Roman jurists, 

* In the whole ~~ of Roman law there are only two consequences 
which can be ascribed to possession of itself, as distinct from all owner- 
ship, and these are usucapion and interdicts, f 

“The foundation of usucapion is the rule of the Twelve Tables, that 
he who possesses a thing one or two years becomes the owner. In this 
case bare possession, independent of all right, is the foundation of 
property, which eae must indeed have originated in a particular 
way, in order to have such effect ; but still it is a bare fact, without 
any other right than what such effect gives to it. Accordingly it is 
possession itself, distinct from every other legal relation, on which 
usucapion, and consequently the acquisition of ownership, depends. 

“ Possessorial interdicts are the second effect of possession, and their 
relation to possession is- this: possession of itself being no 1 

relation, the disturbance of possession is no violation of a it; 
and it can only become so by the circumstance of its being at the same. 
time a violation of a legal right. But if the disturbance of possession 
is effected by force, such force is a violation of right, since my? 
forcible act is illegal, and such illegal act is the very thing which it is 
the object of an interdict to remedy. All possessorial interdicts then 
agree in this; they presw an act which in its form is illegal.* 

“ Now since possessorial interdicts are founded on such acts as in 
their form are illegal, it is clear why on, independent of all 
regard to its own rightfulness, may be the foundation of rights. When 
the owner claims a thing as his property (vindicatio), it is a matter of 
perfect indifference in what way the other party has obtained possession 
of it, since the owner has the right to exclude every other person from 
the possession of it. The case is the same with respect to the inter- — 
dict, by which the ‘ missio in possessionem’ is protected : this interdict 
is not a rial interdict, for the ‘ missio’ itself gives no pos- 
session, but it gives a right to detention, and this right is made 
effective in the same way asin the case of property. On the other 
hand, he who has the bare possession of a thing has not on that account 
any right to the detention, but he has a right to require from all the 
re ory no force shall - used nga im If however force is 

directed against the possession, the possessor protects himself 
— of the interdicts. Possession is the condition of these inter- 
, and in this case, as in the case of usucapion, it is the condition of 
rights generally, 

* Possessorial interdicts were not'limited to cases of violence; they compre. 

hended the three vitia possessionis, (Terence, ‘ Bunuch.,’ il, 3; y. 27.) in 


to answer the = 
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to another, unless that other obtain “seisina ;” and he adds, “ possessio 
sive seisina multiplex est.” He defines possessio to be “ corporalis rei 
detentio i., corporis et animi cum juris adminiculo concurrente.” He 


o i plaints Vindications. This | therefore limits it to corporeal things, for incorporeal things are inea- 

last, which is the practical part of this opinion, is com etely confuted | pable of tradition or delivery, but may be said nasil possideri ;” and 

a subsequent of this treatise ; but it is Proper to show here how | he requires both the corporeal act and the animus together with right, 

far a oi as this may be a means of i con- | in o to give 0, which, thus understood, is complete owner. 
Fee Oe: 


ship, Acco: ha Ss 
He divides possessio into “ civilis, que animo tantum tenetur,” that is, 
in which there is an intention to hold; and “ naturalis, que corpore ;” 


opinions. The formal act illegality above mentioned is not 
to be so understood, as if possessor interdicts were a n 


‘obvio out of This uence of force, namely, that 
of the thi rectared been 


acquired “ animo et poupore 2” there must be both the mental affection 
possidendi affectus (as 

poreal act; possession can only be completely lost “animo et corpore,” 
for Be may be lost “ corpore,” and retained “ animo.” Among various 


possessor may be the owner, So far then | the thin ig; and yestita, where he has « us, titulus, tempus.” As an 
f i ed | instance of a casq, where there is “ nihil jis in re, sed aliquid posses- 
sionis,” he mentions the case of a man being seised or by 
intrusion. As another kind of possession, but which is manifestly 
inguishable from the others, he mentions the possession of a custos 
creditor, or any person of the kind. These examples will be sufficient 
to show that the Senses of possessio at that time were very various, 
The essential part of all of them is detentio, 
Tn the transfers of freeholds, mentioned by Bracton, traditio or livery 


eh eet 


special object of Savigny’s essa: be collected from these 
The toe inci oe bors detdoond are applicable to every 
pag of jurisprudence. ere must always be a distinction between 
e right to possess, which is a | Consequence of ownership, and | * liberum tenementum,” a freehold estate (Bracton, fol. 39), « propter 
i conjunctionem juris et seisinae et mutuum utriusque partis con- 

sensum. ‘ 
A person who held land for a term of years (firmarius) had no 
rights “li tenementum ™ (fol. 27), but he was certainly said “ possidere,” 

Sequences of his possession ; that is, he is legally entitled to be 


pro- | but there was not the “ conjunctio juris et seisinae,” that is,a io 

tected against forcible ejection ulent deprivation ; his title to | which made a li tenementum, Again (c, 15), when Bracton is 

; a continuance of his possession is good against all who cannot | treating of one cause or title of possession being turned into another 
establish their right to the thing, an: continued possession may, | he says that he who has the usus fructus and the terminus, or term 


of years, may, during its continuance and while he is thus in posses- 
sion, uire’“ liberum tenementum,” if the proper formalities are 


may also be the acq of o , or that the acquisition of | o' *‘s0 that there shall not be wantin proof of the new acqui- 

may be a to the acquisition of ownership. us, in | sition.” Tt appears that the owner (dominus) was not said to possess 
the case of ion possession of that which has no owner, during the continuance of the term 3 for it is said (fol. 32) “that 
or the acquisition of the , is the acquisition of the ownershi the donor and true owner, with the consent of the tenant (tenens), 


might change one title of ion into another without an change 
of the possession; nor is it nhecessa to resume the thing That has 
been once given and possessed, in order that it may be possessed by 
anew title. 

Tt remains to attempt to show some of the many senses in which 


more will presently be said. Some of our old writers make the follow. 
A 2 Pp ding- 


tenements to descended ; possession in law is when lands and 


to and and that the of both | tenements descend to & man,and he hath not yet actuall entered 

is a common notion of juristical » Savigny proceeds to deter: | into them.” (Staundé, ‘ Pl. Cor.,’ fol, 198 ; Cowel,) Now, this actual 
mine the material tions of this notion. possession, that is, possessio according to Bracton’s definition, is the 
Tn order to lay the foundation of on as such, there must be only possession included in this definition, that is, properly so called, 
detention, there must also be the intention to or the | The possession in law is merely the owner's right to possess, This 
“animus = animus on ssession in law, that is, ownership and the right to possess is not 
in the intention of exercising But ownership may ownership, for if the right to possess is not exercised, that is, 


does not become an actual ssion, it will be lost.in course of 


there is no such “ animus possidendi” as makes detention amount to time. (3 & 4 Wm. IV., c, :) It becomes an actual possession 


possession, In the former case a man is a , because he treats en that is, by the owner enteri on the land or exercising 
ine thing as his own : it is not necéeeary that he should believe it to } Alot over it. "What shall be sufficient to constitute entry 
own, 


who has the actual possession of the land, gives to the 


one man every system of law must require some evidence f° 
of it. But the evidence of the transfer of owners ip may be entirely | _A‘lessee for years, who pays a rent, has the actual possession. of 
of the evidence of acquisiti Possession; and the premises, and if the landlord enters the premises, except when 
the evidence of acquisition of possession be inseparable from | rent is in arrear, or by virtue of the covenants in the lease, he is a 
of generally be some | trespasser, Still’ the owner who receives the rents is often said, 


that of = ee ownership, There must 

act which be evidence . the acquisition of possession, whether | in a sense, to be in possession, though he may never have had actual 
possession without ownership, or session accom- | possession. This sense of possession is that which is expressed in 
the recent Statute of Limitations by the words “ receipt of the profits,” 
It might be called “1 pomenaic n,” as it is for many purposes a 
possession which gives e advan’ of actual possession. But 


P- 
Bracton, the oldest law writer from whom we obtain ahy compre- “legal possession” has been in a different sense, as will 
be shown hereafter, the Boe iia cannot conveniently be applied 


4 
hensive notion of our whole , has his notions of posses- 
sion on and borrowed his definitions from the Re aa Whether | in the case here consid Nor ean we use the phrase “ posses- 


Baa Sivers He werstood them is a matter that would require | sion in law i” for that, as above defined, is the owner's right to 
, that is, his present it to actual possession, which in the 


ion, 
Bracton (c. 17) uses and seisina as 1 He | case Supposed, the owner not. There appears-then to be no 
observes that it ix not sufhclone ior one man’s right to bo transterrea one term, except possersios simply, that can be wed 0 expen that 


635 POSSESSION, 


POSSIBLE AND IMPOSSIBLE. 


kind of possession of land which a man has who has merely received 

rent from a lessee. 
Possession, when coupled with the word estate, means a present 
right to possess. “An estate in possession gives a present right of 
ent enjoyment ;” “an estate in reversion gives a present right of 
fom enjoyment.” (Preston, ‘ Estates,’ i. 89.) In this sense of pos- 
ion, an estate in possession is opposed to an estate in remainder or 
reversion ; but it does not imply actual on. In the third 
section of the Act for the Limitations of Actions and Suits (3 & 4 
Ww. IV., c. 27), an “ estate or interest in possession” is opposed to an 
ion 


“estate or interest in reversion or remainder,” and the actual posses- 
sion of land is referred to in the same section by the terms “ possessi 
or receipt of the profits of the land.” [Srarurs or Lrrrations. ] 

A man is said to be seized of a freehold estate ; but he is said to be 
possessed of a chattel real. The Statute of Uses does not apply to 

a speak of a distinction in the word possessi ed 

It remains to of a distinction in the wo on as 
to a real estate and a chattel personal, Both may be » but 
ee Jape) sonciaion tree Ye ee of possession is different in the 
case of a real estate and of a personal chattel. “There is a marked 
difference between a real estate and a chattel: the latter 
is held by possession; a real estate, by title, Possession of an estate 
is not even primd facic title. It may by lease only or from year to 
year.” (Lord Eldon, Hiern v. Mill, 13 Ve., 114.) This seems to mean 
that, in the case of a chattel, on is apresumption of ownership ; 
but that ion of land is not; at least not a presumption of a 
freehold interest. Still it is so far a presumption of some interest, 
that ifa man buys an estate from the owner, knowing that another 
man is in possession of it, he has notice of whatever interest the 

in ion may have in the land ; and therefore if the person 

on has a prior contract with the owner for purchasing the 

akg ooaptaeaten buys subject to the interest of the person 
in i (Daniels v. Davison, 16 Ve., 249; 17 Ve., 483.) 

Ty hain boos sively siotadl that actual possession of land, or what is 
legally considered actual possession, is necessary in order to give the 
owner all the advantages of ownership. In the case of chattels 
personal, ownership is frequently acquired without or rather before 
actual possession, and it may always be so acquired by contract when 
the thing agreed to be bought and sold is clearly determined. Some- 
times the ownership can only be acquired together with the possession, 
because the thing only becomes determined by the act of delivery or 
taking ion. In all cases, however, when personal chattels are 
bought and sold, it is often a matter of great nicety to determine 
whether there has ped Seeman by the purchaser, either as the con- 
dition ér means of lishing his ownership, or for the purpose of 

ing from what time a thing has ceased to be in one person’s 
ion and come into the possession of another. 

Questions as to this matter often arise in cases of loss, of insolvency 
of a vendee, &c., when the chattel is transferred from the vendor to 
the vendee by being sent, in which case it is of necessity during a 
certain time on its journey, or as our law expresses it, in transitu. 
The solution of questions of this kind, which often occur in a com- 
mercial eng is sometimes difficult, though many general principles 
are deducible from judicial decisions. The right of the vendor to stop 
the thing after it has commenced its journey, continues till the time 
at which the vendee is legally considered to have acquired possession. 
[Sroppace tn Transirv. 

It is remarked by Savigny (‘ Das Recht des Besitzes,’ p. 185), “ that 
in the whole theory of possession nothing seems easier to determine 
than the character of corporeal apprehension which is necessary to the 
acquisition of possession. By this fact all writers have understood an 
immediate touching of the corporeal thing, and have accordingly 
assumed that there are only two modes of apprehension: laying hold 
of a moveable thing with the hand; and entering with the foot on a 
piece of land, But as many cases occur in the Roman law in which 
possession is acquired by a corporeal act, without such immediate 
contact, these cases have viewed as symbolical acts, which, through 
the medium of a juristical fiction, become the substitute for real 

ion.” After showing that this is not the way in which the 
acquisition of possession is understood in the Roman law, and that 
there is no symbolical apprehension, but that the acquisition of posses- 
sion may in all cases be referred to the same corporeal act, he deter- 
mines what it is, in the following manner: 

“A man who holds a piece of gold in his hand is doubtless the 
possessor of it; and from this and other similar cases has been 
abstracted the notion of a corporeal contact generally as the essential 
thing in all acquisition of geen But in the case put, there is 
som else which is only accidentally united with this corporeal 
contact, namely, the ph possibility to operate immediately on the 
thing, and to exclude all others from doing 80. That both these 

concur in yrds ie cannot be denied; that they are only 

at connected corporeal contact, follows from this, that 
the possibility can be imagined without the contact, and the contact 
without the “rypagh As to the former case, he who can at any 
moment lay of a which lies before him, is doubtless as 
much uncontrolled master of it as if he actually had laid hold of it. 
As to the latter, he who is bound with cords has immediate contact 
with them, and yet one might rather affirm that he is possessed by 


than that he possesses them. ‘This physical possibility then is that 
which as a fact must be contained hap scqonision ek possession : 
corporeal contact is not contained in that notion, and there is no. 

in which a fictitious apprehension need be assumed.” ree 


This clear e ition of a principle of Roman law is” to 
all systems of which have received any careful elabora- 
tion, for the principle is in its nature It may be that the 


expounders of our law have not pees a0 seen ery age even 


ion of possessi law. 
ao bge Soe omermcaear cad yw of these words is 
interest, except as contradictory 0: second, 
pow sain common ie to sghy highly inprobeb 
ible. i Site saeee Ss inipoesibie of yenenny She SEE 
to-day. It is also used to signify that whi contradict the 
laws of nature, je, apes we = mean our view, knowledge, or 
experience of the of nature. this sense also the impossible of 
is the of to-day. i that a missile 


al acted it, Still it from 
piysealpowsility of operating on «thing in the ewential character a 


etymology 

demands, that which cannot be. And how can we acquire the idea of 
that which cannot be, in the universe of an omnipotent Creator. 
examination : so eeetin tc aris Sf on Tend ee 
we can grasp of i ibility is inconceiwability, an every thi 
conceivable which does not contradict itself, let it Pecwrale tid 
itmay. And thus (Matuematres, col. 430) we arrive at the conclusion 
that nothing is impossible except that which contradicts the laws of 
thought, or the a of thought. 's 
then, is a word of logic and matics, and nothing else. It | 
impossible = ‘ 4 e A ” and — greece should both 
be true: it is impossible two sides of a tri 
than the third. 

But are we not, under this restriction, converting the i 


:. 


E 


g 
& 
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tradictory to our minds, are not so to minds of another stamp, 
higher stamp. This question has been discussed before now : 
been asked whether God could make two and two to my tor In 
make this question intelligible, that is, to show it is 
intelligible answer, we must assert, without being able “i ito fu 
deduction, that every one of our impossibilities is resoluble into 
idea of something which at once exists and does not exist. 
two and two which make five, there is an extra unit which is there 
is not. When Euclid shows an impossibility he does it by showing 
that the notion requires a whole which is no greater than its part: 
that the additional part which makes up the whole exists withou' 
existence. That is to say, in compassing an impossibility we start 
from this enunciation— 

To be and not to be—that is the question. 


= 
E 


cs 


ire 
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leave it: we would rather employ ourselves on the old question of 
oa schoolmen,—which God loves best, a possible angel, or an existing 
y: é 
But there is another point of view, from which the question might 
have been asked, and which perhaps lurked in the minds of those who 
first asked it. Can the Creator make two and two to be five? —- 

The simplest mode of relation, that which we signify by and, gives 
four. But it is not beyond conceivability that a mind might be so 
constructed that its “ae operation should be different from ours. — 
It would not cost Mr. Babbage an hour's thought to alter the funda- 
mental structure of his diff in sucha manner that, instead 
of adding the two numbers presented, the machine should, of necessity, 
ore eee Sea ee eet oe 

e Creator performing on a larger scale: accordingly, it is within 

bility that a mind should exist in which the simplest junction, 
to that mind, of two and ,two gives five, but the mode of junction 
times not be what we call sa ages 4 pnd 

e main purpose of such an article as present is to bring for- 
ward the true meaning, in our laws of thought, of the word impossible ; 
and to help the reader, should he need such help, to avoid importing 
the true meaning of the word into the phrases, Fpcni: f wp ae 7 
and “ physically impossible.” The word here used should be ible. 
A confusion of this sort very frequently exists. The mind allows 
experience to fashion a law of nature, and that the future 
shall agree with the past, and obey that law. This postulate once 
assumed, disobedience is an impossibility, also assumed ; for simul- 
taneous obedience and disobedience would be simultaneous existence 
and non-existence. But the question whether the law of nature, or 
what is assumed to be the law of nature, shall continue without excep- 
tion for ever, cannot be argued upon the assumption that the settlement: 
shall be of one preconcerted kind, 


should be less — 


the possibly possible? May there not be notions which though self-con- 
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POST-OFFICE. 658) 


to the purpose. It he who pronounces the word impossible, 
at in pure mathematics [to which logie ought to be added], shows 
a of 


POST-OBIT BOND (Post Obitum, Lat.), a bond given for the pur- 
pose of securing a ee condition of which is, that the 


may be enrolled on the Close and Mise-Rolls, and these pay- 
ments may be traced in an almost unbroken series through the 
records of subsequent Nuncii also formed part of the esta- 


27th of Edward L., we find a specimen of the mode in which the 
oe ia entered :—“x die Januarii nuncio Domini Regis de 
jum 


* Celui qui, en dehors des mathématiques pures, prononce le mot impossible, 
manque de prudence. (‘ Annuaire’ for 1853, p. 445.) 
ARTS AND SCI. DIV. VOL. VI. 


of forreigne letters and packetts should be suffered,” forbids all others 
from exercising that which to the office of such postmaster pertaineth, 
at their utmost perils. 

Tn 1635, a proclamation was made “ for settling of the letter-office 
of England and Scotland.” It sets forth “that there hath been no 
certain or constant intercourse between the kingdoms of England and 
Scotland ;” and commands “ Thomas Witherings, Esq., his Majesty's 
postmaster of England for foreign parts, to settle a running post or 
two, to run night and day between Edinburgh and Scotland and the 
City of London, to go thither and come back in six days.” Directions 


y | are given for the management of the correspondence between post- 


towns on the line of road, and other towns which are named, and 
likewise in Ireland. All are commanded “to have ready 
in their stables one or two horses:” 24d. for a single horse, and 5d. 
for two horses per mile were the charges settled for this service. A 
monopoly was established, with the exceptions in favour of common 
known carriers and particular messengers sent on purpose, most of 
which haye been preserved in all subsequent regulations of the 
pstintcy) 2 Nag . proclamation was made concerning the seques- 
tration of the office of postmaster for foreign parts, and also of the 
letter-office of England, into the hands of Philip Burlamachy, of 
London, merchant; but, in 1642, it was resolved by a committee of 
the House of Commons, that such sequestration was “a grievance and 
illegal, and ought to be taken off,” and that Mr. Wytherings ought to 
be restored. As late as 1644, it appears that the postmaster’s duties 
were not connected directly with letters. A parliamentary resolution 
entered on the Journals of the Commons states that, “ the Lords and 
Commons, finding by experience that it is most necessary, for keeping 
of good intelli between the parliament and their forces, that 
post should be erected in several parts of the kingdom, and 
the office of master of the posts and couriers being at present void, 
ordain that Edmund Prideaux, Esq., a member of the House of 
Commons, shall be, and is hereby constituted, master of the posts, 
messengers, and couriers.” “ He first established a weekly conveyance 
of letters into all parts of the nation, thereby saving to the public the 
charge of maintaining postmasters to the amount of 7,000/. per 
annum.” (Blackstone.) An attempt of the Common Council of 
London to set up a separate Post-Office, in 1649, was checked by 
a resolution of the House of Commons, which declared ‘that the 
office of postmaster is, and ought to be, in the sole power and disposal 
of parliament.” 

But the most complete step in the establishment of a Post-Office 
was taken in 1656, when an act was passed “to settle the postage of 
England, Scotland, and Ireland.” This having been the model of all 


‘subsequent measures, induces us to give something more than a 


notice of it. The preamble sets forth “that the erecting of 
one Post-Office for the conveying and recarrying of 
letters by post to and from all within England, Scotland, and 
Ireland, and into several parts beyond the seas, hath been and is the 
best means not only to maintain a certain and constant intercourse of 
trade and commerce between all the said places, to the great benefit 
of the people of these nations, but also to convey the publique de- 
hes, and to discover and prevent many dangerous and wicked 
Badan Patch have been, and are, daily contrived against the peace 
and welfare of this commonwealth, the intelligence whereof cannot 
well be communicated but by letter of escript.” It also enacted that, 
“there shall be one Generall Post-Office, and one officer stiled the 
postmaster general of England and comptroller of the Post-Office.” 
is officer was to have the horsing of all “through” posts and 
“riding in post.” Prices for letters, whether English, Scotch, 
ish, or foreign, and for post-horses, were fixed. All other persons 
were forbidden to “set up or imploy any foot-posts, horse-posts, or 
et-boats.” These arrangements were confirmed in the first year 
of Restoration, by an act which was repealed 9 Anne,c.11. In 
1683, a metropolitan penny-post was set up, the history of which is 
iven at in the ‘Ninth Report of the Commissioners of Post- 
ce Inquiry.’ From 1711 to 1838, upwards of 150 acts affecting 
the regulations of the Post-Office were passed. In the first year of 
her present Majesty, ninety-nine of these were repealed, either wholly 
or partially, aa the following acts were passed, by which the whole 
as iy gs of the srg gee = ted a 
or management 0: e ce, c, 33. 

The ion of the duties of postage, c. 34, 

For regulating the sending and receiving of letters and packets by 
the post, free from the duty of postage, ¢, 35. 

For consolidating the laws relative to offences against the Post- 
Office, and explaining certain terms and expressions, c. 36. 

A mere enumeration of the titles of all the acts affecting the Post- 
Office would occupy a considerable space. An account even of these 
four last-mentioned acts must be with, and the reader re- 
ferred to the acts themselves, Their enactments have been abro- 
gated, to a great extent, by the adoption of Mr. Rowland Hill’s plan 
of uniform postage, which we shall notice hereafter. This measure 
was carried into effect by an act passed in 1839, 2 & 3 Vic. cap. 52, 
which conferred temporary powers on the Lords of the Treasury to do 
so, and was subsequently confirmed by an act 3 & 4 Vic., ¢, 96, passed 
10th August, 1840. 

Rates of Postage.—The first establishment of a rate of postage for 

uu 
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ing letters occurs in 1635, in the proclamation already de wribed. 
Thevetee were fixed as follows :— 


Under 80 miles . . . . « 2d, single letter. 
Between 80 miles and 140 miles... 4 ag 
Above 140 miles... gs 76 ft 
On the borders and in Scotland =. 8 0 


“Two, three, four, or five letters in one packet, or more, to pay 
according to the bi of the said packet.” 

The rates, both ionpivede oy fixed by the ordinance of the 
Commonwealth in 1656, are fully detailed. Letters above 
two sheets were charged by weight. In most cases, the rates 
but little from those fixed in the 12 Car, L, the principal of w 
were as follows :— PA aa * : 

Letter not exceeding one sheet, to or from any place not exceeding 
80 miles, 2¢.; above 80 miles, 8d. From London to Berwick, 8d.; to 


Dublin, 6¢. Letters of two sheets were double, By the 9 
Anne, c. ll,a y was added to several of the rates previousl 
established ; a from London to Edinburgh was charged 
Addit were sub ain ib diomice which tetaitepcane weree 
was to to the distance which the conveyance travell 


charge according 
until the year 1839, when the direct distance only was charged. A 
" pepe, ecraae’ 
ece of paper, how- 


Distances in Rates for Distances in Rates for 
Trish Miles. Single Letters. Trish Miles. Single Letters. 
7 2d. 95 9d, 
15 3 120 10 
25 4 150 il 
35 5 200 12 
45 6 250 13 
55 7 300 14 
65 8 } 
The had authority to establish penny posts for 


ed, 

~The rinciple which guided the department in establishing penny 

ous: > select small towns and populous neighbourhoods, not 
situated in the direct lines of general-post conveyances, and desirous of 
obtaining that facility, wherever such penny did not afford the 
Sabin of ovediiog tha aeunmnt post, we! i ised to yield a return that 
would pay for its maintenance. The rule was to consider whether the 
receipts on the first setting up of the post would pay about two-thirds 
of the charge. The Post-Office took its chance of the remainder being 
made good. 

London Twopenny Post extended to all letters transmitted by 
the said post in the limits of a circle of three miles’ radius, the centre 
the General Post-Office in St. Martin’s-le-Grand, which limits 
the postmaster-general had authority to alter. The London Three- 
penny Post extended to all letters transmitted by the said post beyond 
the circle of three miles’ radius, and within the limits of a circle of 
twelve miles’ radius, the centre being the General Post-Office. 

The select committee of the House of Commons, in 18388 and 1839, 
which investigated Mr, Rowland Hill's plan, reported the following to 
be the average rates of postage :— 


Avenact nates, Movririx Lerrens BEING INCLUDED AND couNTED As SrncLE. 


d, da, 
Packet and ship letters . . ‘ ° + 23°1562 = nearly 23 
Ditto, and inland general-post letters  . 
Ditto, ditto, and London 2d. and 34d. post letters 
Ditto, ditto, ditto, and country 1d, post letters 


than 7 
Inland general-post letters only . . + 8°6502 = nearly 8 
Ditto, and London 2d. and 3d. post letters, . 74688 = nearly 7 
Ditto, ditto, and country 1d, post letters + 67414 = nearly 6 


Avenacx nats, Muttirte Lerrens pero Exouvpep. 


Single inland general-post letters . + « 77445 = nearly 7% 
Ditto, and London 2d, and 8d, post letters . 6°8202 = little more 


than 
Ditto, ditto, and country 1d. post letters . . 62166 = nearly él 


Franking.—As early a8 a post-office was established, certain 
exem from the rates of postage were made. Parliamentary 
existed in 1666. An entry is registered on the Journals of 

the House of Commons on 19th October 1666, “That Edward Roberts 


97065 = nearly 9 
84006 = nearly 8 
7°6074 = little more 
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56,000,000 of general-post chargeable letters, 
equivalent at . . . . 

4,813,448 parliamentary franks . . 
2,109,010 official franks . . . . 
77,542 copies of the statutes . ar 


63,000,000 


The privileged letters, therefore, reduced to the standard of single 
letters, amounted to above 30 per cent, of the whole number of TS 
transmitted by the general post. wm, 

The average weight of a single le letter was about 3-10ths 
of an ounce; the average weight of a parliamentary frank about 
48-100ths of an ounce; that of an official frank, 1°9376 oz., or nearly 
two ounces; and that of a copy of a public statute, 3°1129 oz. Had 
they been liable to the then existing rates, they would have contributed 
in the following proportions to the revenue :— ‘t.* 


Rate per 


1 
2 
8 to 16,872,080 
18 


Number. Revenue. 


Letter. 
a. £ 
Parliamentary franks . 4,813,448 17-392 384,814 
Official franks . . . 2,109,010 70-209 616,965 
Statutes distributed 77,542 112-795 36,443 
Totals . . . 7,000,000 sais 1,002,222 


ewspapers, with a few exceptions, passed free of postage. All — 
frenking i now altogether. sboliahed, except petitions forwanted. 
peers and members of parliament. : 
Revenue.—The statistics of the Post-Office revenue are far from 
complete. In the early period of the Post-Office establishment, and 
before 1716, only a few scattered accounts can be collected. In 1653 
the annual revenue was farmed for 10,000/., and in 1659 for 14,0000, 
(Journals of the Commons.) In 1663 it was farmed for 21,500/. 
annually, and the amount settled on the Duke of York. In 1674 the 
farming of the revenue yielded 43,0007. In 1685 it produced 65,0007, 
Parliament resumed the grant after 1688, though the king continued 
to receive the revenue. In 1711 the gross revenue was reckoned at — 

111,426/, From 1716 to 1733 the average yearly net revenue was 


97,5401., founded upon “a certain account, and not an estimate,” 


N 


(Commons Journals, April 16, 1735.) In the Postage of 1838 
(vol. ii., App., p. 176; vol. i, p. 511) are accounts shi pee de 
receipt, of it, net receipt, and rate of 
collection in Great Britain from 1758 to 1837, and in and 


Ireland from 1800 to 1837. The accounts for a few years will serve to 
show its progress :-— 
: Great Barra. 


Yearsended Gross Charges of Net Rece'pt —-Rate per cent, — 
April 5, Receipts. Management. (returns deducted). of Collection. 
& & & & 3 a, 
1758 222,075 148,345 78,730 66 15 11 
1769 305,058 140,298 164,760 4519 9 
1779 402,918 263,670 139,248 65 8 9 
1786 506,500 220,525 285,975 4310 9 
1799 1,012,731 $24,787 657,888 32 14 
1816 2,193,741 594,045 1,526,527 ae iby a 
1837 2,206,736 609,220 1,511,026 97:13. 1 
Scornann, 
Charges of Rate per 
Years, Gross Receipts, Collection, ‘Net Income, of Collec 
£ «8 d@, & «4d, & ad Bad, 
1800 100,651 14 4 16,896 8 0 83,755 6 4 16150 
1837 220,758 13 10 59,945 7 1 160,813 6 9 27 00 
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The revenue for the United Kingdom for the years ended January 
5, 1838 and 1839, was as follows :— 


Years ended Gross Charges of Net = Rate per cent. 
° Jan 5. Receipts. Collection. Returns, Receipts. of Collection. 
£ £ £ £ Ba ad 
1838 2,462,269 669,940 122,531 1,669,798 274 1 
1839 2,467,216 669,756 120,938 1,676,522 27 2 11 


The Select Committee on Postage, in 1838, instituted the following 
ison between the Post-Office revenue of the six years ending 


comparison 
5th January, 1838, and that of six years ending 5th January, 1821 :— 
Net Revenue, 
Gross Revenue, after deducting cost of 
excluding Repayments. Management. 
See Appendix to 1815 to 1820 1832 to 1837 1815 to 1820 1832'to 1837 
Report L., p. 509. inclusive. inclusive. inclusive. inclusive. 
£ £ £ . & 
2,273,843 2,175,292 1,598,295 1,531,828 
2,323,835 2,190,181 1,619,196 1,553,425 
2,186,634 2,209,439 1,537,505 1,513,052 
2,099,225 2,243,294 1,433,871 1,564,458 
2,151,213 2,350,603 1,467,533 1,645,835 
2,108,833 2,339,738 1,522,640 1,658,479 
Totals of the six years 13,143,583 13,508,547 9,179,040 9,467,077 
Average ofthe six years 2,190,597. 2,251,424 1,529,840 —‘1,577,846 
Increase at the end of 
Seventeen years. 60,827 Px) 48,006 oe 
Annual average increase 3,578 +e 2,823 Pr 


It thus appeared that on an 
there had been in seventeen years 


35781. , 
oven ag, es ab been rapid in population, and still more so in 


Establishment. 
is styled the Postmaster-General, under whose authority are laced all 
post-offices in the United Kingdom and the colonies. office 
was ea any It is considered a political one, 
and the relinquishes it with a change of ministry. The Com- 
missioners of Post-Office Inquiry (4th Report) recommended that the 
should be exercised by three issi - 


then postmaster. 
general. pve Ut sng of Lasser Rep mae for Ireland was 
abolished, and changes were made, w were estimated to 
above 4700/. per annum. In London the saving 
was esti at 6448/. per annum: a secretary at Dublin and at 
Edinburgh is chief executive officer for the respective countries. 
The itan General Post-Office was removed in 1829 from 
Lombard Street to St. Martin’s-le-Grand. It is the head-quarters of 


ee oe All accounts of the collection of the revenue 
the expenditure are rendered there. 
No accounts of the number of documents passing 


Yearly Number Average rate Yearly 


Description of Letters. of Letters, per Letter. Revenue. 
a. £ 
Packet and ship letters. . . 3,523,572 23°1562 369,340 
General-post inland letters above 4d. 46,378,800 92224 =, 782,191 
Ditto, notexceeding 4d. . . . 5,153,200 3°5 75,151 
London local-post letters .  . 11,837,852 2°3266 114,753 
Country penny-post letters . . 8,030,412 1 33,483 
Total. = . . . —s 74,923,886 76074  —-2,374,923 
Parliamentary franks  . . . 4,813,448 os Fe 
Official franks, for public purposes , 2,109,010 ‘f oe 
Public statutes =. =. 1g S«77,842 *s «3 
Newspapers . . . + +» 44,500,000 oo oe 
= is bigs es 2; att 126,423,836 a 2,374,928 
Unappropriated . . . . . . ° e 4,641 
Total revenue from letters, 1837. . . . 4 , , 9,379,564 


See Notes to ‘ Postage Report,’ pages 4 and 6, 
The chargeable letters in the mails leaving London were found to 
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TRELAND. eu ovr 4 per cent. at the whole weight of those mails. . The total 

of Net Receipt ‘Rate t. | Weight of the chargeable letters and franks carried by the thirty-two 

PBs seo ‘ Snare (Returns deducted), x hina mails leaving London was only 2912 Ibs. Deducting one-half as the 

Weatbds £ £ £ Bos. 4. weight of the franks and franked documents, the weight of all the 

nee 84,040 59,216 24,824 70 92 | chargeable letters was only 1456 Ibs., being 224 Ibs. less than the 
1837 255,070 95,548 134,809 37 92 weight which a single mail is able to carry. 


The management of the conveyance of the mails by sea and land was 
subject, of course, to those constant changes which arise out of the 
improvements daily taking place in the various modes of transit, 
Certain packets were exclusively controlled by the Admiralty, to 
whose charge they were removed in 1837; others remained with the 
Post-Office ; but the whole are now placed under the Post-Office man- 
agement. The parliamentary returns and reports of various com- 
missioners on the subject of the packet-service are numerous. The 
most important are—‘ The Twenty-second Report of the Commissioners 
of Revenue Inquiry,’ part 5, printed 1830, and the ‘ Sixth Report of 
the Post-Office Commissioners on the Packet Establishments,’ printed 
in 1836. Contracts for the conveyance of the mail-bags to the Con- 
tinent are made between the Post-Office and the proprietors of certain 
steam-vessels, The Post-Office moreover has power of sending a bag of 
letters in any private ship. 

The inland correspondence is carried by railroads, by four-horse and 
two-horse coaches; by cars in Ireland, by single-horse carts, on horse- 
back, and foot. 

The number of miles travelled over in England and Scotland by the 
mail-coaches in the following years, was as follows :— 


18384. . . 5,911,006 1837 . + 6,643,217 
1885 . . . 5,981,218 1838 + 7,204,295 
1836. =... 6,283,478 1889. =. . 7,877,857 


And a parliamentary return, printed 1836 (No. 364), presented the 
following account of the speed and cost of the mail-coaches :— 


England. Ireland, Scotland. 


Miles, Miles, Miles 
Greatest speed travelled per hour. 108 10} 
Slowest a . . . - 6 7 
Average speed . « - 8 8 


The system of mail-coaches owes its origin to Mr. Palmer. In 1784) 
Mr. Palmer, who was manager of the Bath and Bristol theatres, laid a 
plan before Mr, Pitt, which was adopted by the government, after much 
opposition from the functionaries in the Post-Office. The greatest 
improvement in the transmission of the ere of the country 
was effected by this plan. Mr. Palmer found the post, instead of being 
the quickest, nearly the slowest conveyance in the country; very con- 
siderably slower than the common stage coaches. The average rate of 
speed did not exceed three miles and a half per hour. Whilst coaches 
left London in the afternoon and reached Bath on the following 
morning, the post did not arrive till the second afternoon. Slowness 
was not the only defect : it was also irregular, and very insecure. Tlie 
robbery of the mail was very common. ‘Mr. Palmer succeeded in 
perfecting the mail-coach system, and in greatly increasing the punc- 
woes fp By eg Boeed bare cl the post. At least 500 places 
obtained a ly delivery of letters, which before received them not 
oftener than three times in the week. 

The net revenue before these changes had averaged for twenty years 
about 150,000/. a year. In ten years after Mr. Palmer’s plan had been 
in work, the net revenue increased to 400,0002; in twenty years it 
became 700,000/.; and in thirty years it had reached a million and a 
half, from which sum it can hardly be said to have advanced to the 
time of the adoption of Sir Rowland Hill's The reader will 
find both the history and progress of Mr. P ’s plan, of the Post- 


Office ition, and the subsequent proceedings arising out of his 
claims, related in iamentary papers, printed by order of the 
House of rs lahore in 1807, 1808, and 1813. 


In 1838 a plan calculated not only to increase the utility of the 
pete ed = a promotion ee sehen of re: isation, but to 
ec the. whole management of the tution, was brought forward 
Ls (now Sir) Rowland Hill, a gentleman wholly unconnected with 

department. It was at first privately submitted to the govern- 
ment, and subsequently published in a pamphlet under the title of 
* Post-Office Reform—its Importance and Practicability.’ In a short 
period three editions were issued. The main features of Mr. Hill’s 
plan, which putting aside the merits of the suggestion of a uniform 
rate, is discussed with singular moderation, acuteness, caution, and 
sound reasoning, proposed to effect—1, a great diminution in the rates 
of postage ; 2, increased speed in the delivery of letters; and, 3, more 
frequent opportunities for their despatch. He proposed that the rate 
of should be uniform, to be according to weight, and 
that the payment should be made in advance. The means of doing so 
by stamps were not suggested in the first edition of the pamphlet, and 
Mir. Hill states that this idea did not originate with him. A uniform 
rate of a penny was to be charged for every letter not exceeding half 
an ouncé in Ly a bi: an additional penny for each additional 
ounce, Mr, Hill discovered the justness and propriety of a uniform 
rate in the fact that the cost attendant on the transmission of letters 
was not measured by the distance they were carried. He showed on 
indisputable data that the actual cost of conveying letters from 
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London to Edinburgh, when divided among the letters actually carried, 
did pot exceed one penny for thirty-six letters, Independently of its 
fairness, the obvious advantages of simplicity and economical manage- 
ment were strongly in favour of a uniform rate. 

The publication of this plan immediately excited a strong public 
sympathy in its favour, and pean with the commercial of 

© city of London. Mr. Wallace moved for a select committee to 
inquire into its merits on the 9th May, 1837; but the motion fell to 
the ground. On the 30th May, 1837, Lord Ashburton, upon presenting 
a petition from some of the most eminent merchants, bankers, men of 

and others in the metropolis, to the House of Lords, spoke 
strongly in favour of the plan. In the December of the same the 
government assented to the appointment of a select committee to 
inquire into and report upon the plan. A society of merchants was 
forthwith formed in the city of London to furnish evidence of the evils 
of the high rates of postage, and the insufficiency of the Post-Office 
management in answering the wants of the —— times. The subject 
began to excite much interest throughout the country, In the session 
of 1837 five petitions were presented to the House of Commons in 
favour of the plan. In 1838 upwards of 320 were presented, of which 
number seventy-three emanated from town councils, and nineteen from 
chambers of commerce. After sitting upwards of sixty-three days, and 
examining Mr. Rowland Hill and eighty-three witnesses, besides the 
officers of the departments of the Post-Otlice and the Excise and Stamp 
offices, the committee presented a most elaborate report in favour of 
the whole plan, confirming by authentic and official data the conclusions 
which Mr. Hill had formed from very scanty and imperfect materials. 

The appearance of the committee's report seemed to inspire the 
whole country with confidence in the plan. Petitions in its. favour 
amounting to 2000 were presented to both houses of parliament in the 
session of 1839. The Duke of Richmond, then postmaster-general, 
advised the government to adopt it ; and the chancellor of the exchequer 
brought forward a bill to enable the Treasury to carry the into 
effect, which was carried by a majority of one hundred in the House 
of Commons, and passed into law on the 17th August, 1839, In the 
following month an arrangement was made which secured Mr, Rowland 
Hill's superintendence of the working out his own measure. On the 
5th December, 1839, as a preparatory measure, to accustom the depart- 
ment to the mode of charging by weight, the inland rates were reduced 
to an uniform charge of 4d. per half ounce, The scale of weight for 
letters advanced at a single rate for each half ounce up to sixteen 
ounces. Other reductions were made in the packet-rates; and the 
London district post was reduced from 2d, and 3d, to 1d. This 
measure continued in force until the 10th January, 1840, when a 
uniform inland rate of postage of 1d. per half ounce, payable in advance, 
or 2d. payable on delivery, came into operation. On this day parlia- 
men franking entirely ceased. On the 6th May stamps were 
introduced. The warrants of the lords of the Treasury which autho- 
rised these changes were published in the London Gazette of the 22nd 
November, 28th December, 1839; 25th April, 1840. 

The first entire year of the penny postage was 1840, but then letters 
might be paid, or stamped, or were double. In that year 
191,931,365 letters passed through the post-offices of the United 
Kingdom. The revenue derived from the Post-Office had been 
1,649,088/. in 1839; in 1840 it only amounted to 495,514. In 1845 
the number of letters had reached $29,161,811, and the revenue 
760,5882, The number of letters and the amount of net revenue con- 
tinued to increase rapidly. In 1848 the additional advantage was 
given of a book-post, by which single books could be sent, open at the 
ends, at an uniform rate of 6d. per pound. This privilege was gradu- 
ally extended to the British colonies. In 1855 the rate of postage for 
printed sheets was reduced to 1d, for a quarter of a pound, 2d. for 
half a pound, and 2d. extra for each fraction above half a pound; but 
if 4d, or upwards were paid, the packet might contain any number of 
sheets written or printed, except that the writing must not be of the 
nature of a letter. The last regulation issued in 1857 is that the packet 
may contain, in every case, any number of sheets, written or printed, but 
the written matter must not be of the nature of a letter, and may 
consist of bound books, or maps or prints on rollers, or whatever is 
necessary to the safe transmission of literary or artistic matter, such 
packets, however, not to exceed two feet in length, depth, or width, 
and all must be open at the ends or sides. Such packets may also be 
sent to all the British colonies at the rate of 3d. for 4 oz., 6d, for 8 oz., 
and then proceeding at the rate of 6d. for every 8 oz., or portion 
thereof, except to Ascension Island, the East Indies, Hong Kong, 
Australia, New Zealand, and the Gold Coast, to all of which the rates 
are one-third more, and the weight is restricted to three pounds. By 
various conventions the foreign postage of letters has been materially 
reduced, in some cases 50 per cent., and in others ing from 17 to 
20 per cent. The rates to all the British colonies were in 1857 reduced 
to an uniform rate of 6d. per half-ounce, payable in advance, 

The sixth annual return of the Post-Office for 1859 states that the 
total number of letters delivered in the year was 545,000,000, of which 
446,000,000 were in England and Wales, 47,000,000 in Ireland, and 
52,000,000 in Scotland. These numbers give an average, in England, 
of 22 letters for each person of the population (in London it amounts 
to 43 for each), in Ireland of 7 for each, and in Scotland ,of 16 for 
each person, The number of newspapers passing through the Post- 


Office was 70,500,000, more than half of which bore the 
was about 11,000,000. Where 


The number of book- i 
op 470,000 newspapers, mad 1,000,000 letters that from various 
causes could not be delivered, sioding vag a fee pene 
directions, The gross revenue (includi produce of the i 

on newspapers, received by the Inland Revenue Office) was 
3,445,074. ; the cost of ent, 2,312,114/, (including 444,5197, 
for mail-packets, defrayed by Admiralty, but fairly le to 
the Post-Office), which, added to the net revenue, 1,135,960/., equals 
the revenue derived from the Post-Office in 1838; while the number 
of letters delivered has increased by 460,000,000, The cost of er 
ment includes the following items :—Salaries, pensions, &c., 1,037,5201. ; 
buildings, 32,081/.; conveyance of mails by railways, een 
coaches, , &c., and wages of mail-guards, 168,5071.; by | 
packets (when paid for by the 


for manufacture of ps, 25,9402; miscellaneous, 


conveyance of mails in the colonies, under the postal direction of the 


ral, the conveyance of the mails 


postmaster-gene’ through Egypt, 
clothing for letter-carriers and guards, rents, taxes, law expenses, &e., 


138,446/, 
In November, 1840, a most important improvement was introduced 

an increased facility in i small sums of money. The P. 

Office had been accustomed to give orders on local post-offices for sums 

under 51. 5s., for which the ns pp Pe 5 

on a separate sheet, it involved double 


given on a sheet of letter- , whi 
charge was reduced to a ped yt 


The order was next 
sum of 1s. 6d. for sums between 2/. and 


5l., and 6d. for sums less than 2/. These charges were reduced to 6d. 
and 3d. respectively : the effect was prodigious. In the three months — 
1, the amount paid on such orders was 59,4321, — 


ending Feb. 5,1 
against 8141/, in the corresponding months of 1840, For some time, 
however, the expenses of the Money-Order Office, for which a distinct 
staff had to be organised, exceeded the profits. But the increase of 


business has been continuous, and money-orders are now the source of — 


a large revenue, except in Ireland. In 1859 the total number of 
money-orders issued in the United Kingdom was 6,969,108, to the 
amount of 18,250,980/., an increase of 43 per cent. over 1858. Of the 


total number, 5,932,133 orders, to the amount of 11,358,0571., were 
issued in England ; 498,828, to the amount of 891,675/., in Ireland; — 
Scotland. The 


and 538,147, to the amount of 1,001,298/., in commis- 
sion gave a profit, afler deducting expenses, in En of 27,7801, 
and in Scotland of 2019/.; in Ireland there was a loss of 684. The 
number of orders gives an average of 1 for every 3 persons in England, 
for every 6 in Scotland, and for every 13 in Ireland. -order 


offices have also been established at Malta, Gibraltar, and in Canada. 

In 1855 some important improvements in matters of detail were 
introduced with great success. Country letters to London, or passing 
through London, were either sorted at the provincial offices or during 
their transmission, and this expedited the morning delivery in London 
by nearly an hour. Pillar letter-boxes were also erected in 


Kainburgh, and Dublin; they have been since extended to ‘most con. _ 


siderable places in the United Kingdom. In 1859 there were 825 
head offices, 10,587 sub-offices, and 1958 road letter-boxes; a total of 
13,370 public receptacles for letters, against 4518 before the establish- 
ment of the penny London was also divided into 10 districts, 
each having a district head-office, by which letters posted in a district 
for a neighbouring place are the loss of time incurred by trans- 
mission to the chief office, and thus a more speedy delivery is attained ; 
and this division also greatly facilitates the sorting of inland letters ; 
but to effect this, the initial letters of East Central, West Central, 
North, East, South, West, North East, North West, South East, and 
South West, must be distinctly placed at the end of the direction after 
“ London.” , price one penny, been published, distinguishing 
all the streets and places within the different H 
Nearly every town of any size throughout the three has 
at least two deliveries a. day from and to its metropolis and the 
rovincial towns. In 1859 there were 77 such towns added to 
ist. Inthe same year the mails within the United Kingdom were 
conveyed daily over 140,321 miles of way ; of this, 35,604 miles ye 
railway, at an average rate of 9}d.a mile; 32,936 by coaches, mail- 
carts, &c., at an av of 2}d.a mile; 68,964 by carriers on foot, at 
on nrecnge 2000 of 14 sain tha United Kinsman by packets and boats 
betw ifferent pl in the Uni ingdom, at rates varying from 
5s. 64d. a mile to 4d. 
The total number of persons engaged in the service of the Post-Office 
for the United Kingdom was 24,802, on December 31, 1859, including 
1 postmaster-general; 5 secretaries, assistant secretaries, and secretaries 


for Ireland and Scotland; 15 surveyors; 18 other superior officers, 


such as heads of departments, chief clerks in the metropolitan offices, 
&c.; 11,285 postmasters; 1632 clerks (exclusive of some emplo: 
temporarily); 197 guards; 11,076 letter-carriers, messengers, &c. ; 
7 marine officers; 125 postmasters, clerks, &c., in the colonies; and 
61 ts in foreign countries. Of this number about 2000 are 
ed to the London staff, and (including this number) about 3300 
are employed in the London district. 
The third annual report of the postmaster-general for 1856, in an 
appendix, states that “in no part of the United more 
been done for the welfare of the people by the use of railways for 


Post-Office) and private ships, 54540. ;— 


per cent. ; and as the order was” 
saved a postage; later, the — ; 
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fates re that has not two daily mails both with Lond d 
important town 0 daily ion an 
of the office in Ireland was 


fal _ collected at 5 eg Pag aw in Ya att 
including the postage-stamps sold by Post-O: ry 
pag of Inland Revenue) shows some curious results. London, 


spondence of the ki attains a predominance, the amount in 
1857 being 833,952/.; Liverpool, with 255,000 inhabitants, contributed 
104,8651.; while Manchester, with 316,000 inhabitants, only contri- 


buted 89,7651, ; and Birmi: , with 232,000 inhabitants, but 42,1077. 
£ Birmingham. ee L 


with about 100,000 inhabitants 


the contributions were more in accordance with the size of the towns : 
Dublin contributed 60,3914; Belfast, 15,5471.; Cork, 11,915/.; and 
i , 71151. In Scotland :—Edinburgh, with 160,000 inhabitants, 
contributed 59,1771.; and Glasgow, with 358,000 inhabitants, only 
68,8771. et em be pa however, that in many cases some 
towns are as a sort , from whence are dis- 
tributed over a wider estat bares Ghieee Sa at 
chp nay pales RR Pees te Bcnetdbat ade ic 
word “ posta” (Ducange, in verbo), is so called from horses being placed 
at certain stations or posts, where they may be hired by individuals at 
H “ ” and “ ” 
e persons to whom this 


ee re ener oe Peer nouaes are kept, and the battery. 
persons who own or have the care of them, is the cause of much con- 


fusion ; and it frequently cannot be understood in reference to which 
writers intend these terms to be appli The ambiguity 

is not confined to the English Post-horses were first esta- 
blished by the governments on the con’ of E in the 13th and 
14th centuries-for the conveyance of ; were occasion- 
ally employed for the con of connected with such 
gradually passengers in Posting con- 


The want of the power 
of posting is not so inconvenient as might be supposed, for the number 
of private carriages is not large, and in districts where there is much 
oo cone pee Sem is usually facilitated by steam-boats, railways, 

 pbetho A gergeeeyeerers apg: =. aelgg Syfleadl 
used in consequence of the introduction of railways. In frequented 
and districts, change of horses may commonly be procured at 
(lng nulla ne greale sacar hone agate 

apart. The trade ie Dy in the hana of private speculators “4 The 
Zicatedeag an ipem tere tories enootacg ys weight of the 
carriage and the number of horses employed ; from eight to nine miles 
an hour may be stated as the average rate of a of horses under 
ordinary circumstances. The number of horses depends solely 
Ta ee caRadehlae EEE name comicolled by 
no legal whatsoever, eee eettessted por ralle 
for each of horses, without reference to the number of persons 


required as well as post-horses, no additional charge is made on account 


of the carriage. Post-chaises are now almost things of the past; but 
flys with a single horse are to be had at most towns, and all large inns, 
at about 1s.a mile. The price of posting is nearly uniform throughout 
England, but there is considerable variation in the degree of goodness 
of the horses and chaises provided. On much-frequented roads, where 
there is generally competition in the posting trade, the accommodation 
is very superior to what is found at little-frequented inns, where an 
inferior description of post-horse is kept, which is often insufficiently 
fed because it is not frequently employed. A postmaster pays yearly for 
one horse and carriage, 7/. 10s.; for two, 12/. 10s.; increasing with the 
number, for a licence to let post-horses. 

POSTULATE (postulatwm, atrnua), a thing required to be granted, 
or the use of which in reasoning is demanded. 

The distinction between a postulate and an axiom lies in this—that 
the latter is admitted to be self-evident; while the former may be 
agreed w between. two reasoners and admitted by both, but not as 
a proposition which it would be impossible to deny. The distinction 
above made is really necessary; for example, writers on the evidences 
of Christiani 2 rare te existence and attributes of the se as 
postulates: they take them for granted. A person who is in the habit 
of not distinguishing the senses to which the words postulate and axiom 
have been affixed above, might say they assume the existence and 
attributes above mentioned as axioms, by which another person might 
understand things necessarily indisputable; while the writers them- 
selves only mean by the assumption, that what they take for granted 
has been previously proved by writers on natural theology ; or, at any 
rate, that until they are admitted, the question of the evidences cannot 
be entered upon. The confusion which prevails as to the use of the 
word axiom would be lessened by the introduction and proper use of 
the word , which is our reason for adding these few words to 
what has said under Axrom, 

POTASH. [Porasstum.] 

POTASH ALUM. [Atum.] 

POTASSA. [Porassrom. 

POTASSIUM (K). This metal was discovered in 1807 by Sir 
Humphry Davy. Most of its unds had been known for years 
prior to that date, and that the basis of them was a metal, that they 
were in fact compounds of a metallic oxide, had long been suspected. 
In that year, however, Davy succeeded in isolating the metal by sub- 
mitting fused hydrate of potash to the action of a powerful voltaic 

. Potassium has since been obtained by more facile methods, 
and the following is the one now generally adopted. 

Crude bitartrate of potash (argol) is heated in a covered iron pot till 
gases cease to be evolved. The product—a mixture of carbonate of 
potash and finely divided carbon—is triturated in a mortar, while still 

ot, with some coarsely powdered charcoal, and the porous mass 
promptly transferred to an iron mercury bottle, or other wrought-iron 
retort. A neck is formed to the bottle or retort by simply screwing 
into the mouth a piece of iron tube about six inches long, and the 
whole is then so ts ag ty tries a Phyptie ie end shall 
ject about a quarter of an through an opening in that side of 
ee aerame that is purposely formed of plate iron. The fire is now 
lighted and fed with a mixture of coke and charcoal; an intense white 
heat is thus produced, and vapours of potassium soon appear at the 
mouth of the apparatus, and with a brilliant purple flame. A 
receiver is now on, the construction of which needs some care; 
it may be so formed that the potassium shall drop into naphtha the 
moment it solidifies ; or it may merely be an iron box five inches wide, 
twelve long, and a quarter of an inch deep, formed by clamping 
together two very wrought-iron dishes made of plate-iron one- 
sixth of an inch in thickness. In either case an opening must be made 
exactly opposite the neck of the bottle, in order to allow of the latter 
being cleared by a stout steel wire in the event of its becoming stopped 
up by condensed potassium, &c.; such an opening also allows of, the 
escape of the carbonic oxide gas that is abundantly evolved during the 
process. The receiver must be kept cool by ice, or other convenient 
means, and, in the case of the flat box, must, at the close of the 
operation, be plunged under the surface of rectified Persian naphtha, 
as otherwise potassium would quickly become oxidised. The 
metal thus obtained is not pure, and must be redistilled in a similarly 
arranged apparatus. ep j 

The manufacture of potassium is a somewhat dangerous operation, 
owing to the frequent formation of pert compounds. The 
apparatus in which it has been performed should be immersed in water 
as soon as cold, for a black detonating compound soon forms by 
exposure of the residual potassium to the air, and explodes by the 
slightest friction. 

The decomposition that takes place during the manufacture of 
potassium is primarily a simple case of deoxidation, as expressed in 
the following equation :— 


KO,CO, + Qj. =- 8CO. + ck 


——- — — “— 
Carbonate of Carbon, Carbonic Potassium, 
potash. acid. 


Unfortunately, however, the liberated es has a great ten 
dency to unite with carbonic oxide, and form a very explosive com- 


ee? POTASSIUM. POTASSIUM. : oe 
pound of » grayis Jour ; it is termed croconaceous matter, and when | © Potassium’ and may be fused together under rock oil, 4 
Saae a etien vistas ‘oosceahe andi GoaMaaea i with production of a brown phosphide of potas, Wa j 
Potassium has so intense an affinity for other elements that it does | decom it into hypophosphite of potash and into gaseous and 

not occur in nature in the free state. In combination, however, it | solid ure wat, 

is frequently met with. N ium and form five different compounds, namely :— — 


of salts, and nitrate of potash 
of Ee pdlencins boaaaeen in warm climates, [Porassium, 
in Nat. Hist. Drv,} . 

Potassium is a bluish-white metal of sp. g. 0°865. At 32° Fabr. 
it is brittle, and has eh Ee fracture ; at ordinary temperatures 
it is quite soft, and at 130° Fahr, it is liquid. A freshly cut sur- 
face possesses high metallic lustre, but it almost instantly becomes 
covered with a coating of white rust. It may be preserved in the 
bright state by melting it in one end of a glass tube, from which the 
tenet anne ba epg ate 2 , or coal gas, and then 
allowing it to flow down to the other end of the mig) cow ens Be its 
course through a small piece of wire gauze; the is thus 
sorb 
On fusing off, by the aid of a blow-pipe, con- 
es the gauze, &c., then melting the i allowing it 
to very slowly, and when partly solidified rapidly pouring 
the liquid portion, the solid potassium is obtained crystallised in 
quadratic octohedra. 


out of 
it xapi 


1, Suboxide of potassium . ot 40 . K,0? 
2. Protoxide of potassium vl Pus + «KO 
3. Teroxide of potassium . . . . KO, 


1. Suboxide of potassium.—This is formed when potassium is ex- 
posed in a close vessel to a very small quantity of air. It is very 
unstable, and is probably only a mixture of metal and protoxide. 

2. Protowide i presen (KO). Potash ; potassa,—This anhydrous 
oxide is formed when the metal is exposed to perfectly dry air; or 
when equivalent weights of water and jum are brought together 
in a vessel from which air is excluded. It is very deliquescent, and 
when moistened with water becomes incandescent. 

Hydrated oxide of potassium (KO,HO). Potash ; caustic potash,— 
This is best prepared by dissolving carbonate of potash in ten times 
its weight of water and then gradually adding its weight of 
quick-lime, previously slaked and made into a cream with water; 
carbonate of lime deposits, and caustic potash remains in solution. 
The resulting liquid ently contains alumina, Solid hydrate of 
potash is obtained on evaporating the liquor, just mentioned, until the 
residue remains in a state of tranquil fusion; it was formerly called 
lapis infernalis, It ee in acute rhombohedra. The following 
is Dalton's table of the strength and boiling point of caustic potash 
solutions of different specific gravities ;— 


Anhydrous Potash (KO). 


Specific gravity, Per cent, — Boiling Point, 
1°68 512 329° Fahr, 
1-60 46-7 290° ,, 
1:52 42-9 276° ,, 
47 39°6 265° ,, 
ia 36°8 255° ,, 
1-42 344 216 ,, 
139 32-4 240° ,, 
1°36 29°4 ase? 
133 263 229° ,, 
1°28 23-4 224° ,, 
1-23 19°5 220° ,, 
ne 16°2 $18 
5 180 215° ,, 
Vil a5 214 ,, 
1°06 a7 213° 


 ealsapand of the London Pharmacoposia has a density of 

%. Teroxide of potassium (KO,) is formed when the metal is burned | 
in excess of , or When caustic potash is fused in contact with 
air, Itisa brown substance, having a crystalline texture, 


and “ewe : parts with its oxygen to combustibles, and even on 
dissolving in water. 


1, Protosulphide of potassium . . . . Ks 
2. Bisulphide of potassium = « = . » KS, a 
8. Tersulphide of jum Pa I . Ks, 
4. Tetrasulphide of potassium . é . . . KS, 
5. Pentasulphide of potassium =. . . KS, 


h Its colour is lowish-brown, it is very deliquescent, and 
salph a 2. Daag tticinrs tM ee 
uretted an alcoholic solution of potash, evapo- — 
i on tah oie alll Bs ashe ected, cod thane it in vacuo, 
It is fusible, and of an colour. 8. Tersulphide of potassium is — 
obtained on bisul; of carbon vapour over ignited carbonate 
of potash, 4. The tetrasulphide results when bisulphide of carbon 
vapour is passed over ignited sulphate of potash. 5. Pentasulphide of 


an of poi 
an oO fusing . 
potash with 40 of sulphur; it is mainly oo 
potash and tersulphide of potassium. With the exception of the i ‘ 
all the above sulphides of potassium yield sulphuretted hydrogen and 

free sulphur on being decomposed by a dilute acid, thus:— y 


Ks, + HCl =KCl + HS + 8). 


merry and selenium form compounds apparently resembling the 
8 es. aA 
otassium and iodine form only one compound, Ys 


namel: 
of potash, This salt 


Iodide of potassium (K1). Hj is muc 
used in medicine. It may be made by dissol iodine in caustic — 
potash, evaporating to , and gently igniti residue to drive 
off the oxygen from the iodate of potash that is produced at the same __ 
time :— 

6KO + I, = SKI + XKO,10, sy 

— — —_— —_ 

Potash, Iodine. Iodide of Todate of » 
potassium. potash. 


Or it may be formed by fusing iodine with excess of iron, decom- 


posing the iodide of iron solution by carbonate of potash, filtering, and 
evaporating to the crystallising point. 
‘Fel + KO,CO, = ¥Fe0,CO, + KI ; 
Todide of Carb of — Carb of Iodide of i 
iron, potash. iron, potassium, j 


Iodide of potassium crystallises in white cubes, ha a cooling — 
somewhat bitter taste. It is very soluble in water, and, if pure, com- 
pletely dissolves in six times its weight of alcohol. It readily dissolves 
iodine, forming a deep brown solution. 

Potassium and bromine form bromide of 


Potassium burns in chlorine with 


Chioride of potassium (KCl). 
illi i) uct is chloride of 


even greater brilliancy than 
potassium, This salt ma‘ 
ting 
uct in 
tions, and, the 


Potassium 


gela- 
fo sold ton ealt of potash is 
a salt of potash, 


Carbonate of potash (KO, CO,). . This salt is imported in ee: 
tive hen Becks ped iastaie’ die ered fiom plana aa 


this are burned in pits or four feet , the ashes 

dissolved in water, evaporated until the phosphates, sulp! chlo- 

rides, &c., crystallise out, and the mother liquor then to dry- 

ness, Such is the crude or pearlash of commerce ; it varies 

very er pied quality, but its value is alwa; ae by the 
ETRY. i 


Eves After pure, it is sent 
the market as salts of tartar, or purified pearlashes. ; 


Chemi carbonate of potash may be obtained by heating 
Ga maven gig below or by deflagrating a mixture 
of equal parts of nitrate and bitartrate : either product 


of potash 

digested in water, filtered, and eva; rated to the point. 
Carbonate of potash oryptalliees in a Pvc dpe = . 
octohedra, containing two equivalents of water of A 


ogress," 


POTASSIUM. 
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+2Aq.). It has an acrid, soapy taste, is strongly alkaline to test 
paper, is ble in rather more than its own weight of ¢old water, and 
in rather less than half its weight of hot water. The strength of its 
solution may be ascertained by its specific gravity according to Tunner- 
man’s table :— 


Specific gravity. Per cent. Specific gravity. Per cent, 
14812 40°504 1:2282 19°580 
14750 40°139 1*2150 18°601 
14626 39°160 12020 17°622 
1°4504 38*181 11892 16°643 
14384 37-202 1°1766 15°664 
1°4265 36°223 1°1642 14°685 
1°4147 35°244 111520 13°706 
1°4030 34°265 1°1400 12:727 
13915 33-286 1°1282 11-748 
1°3803 32307 1°1166 10°769 
13692 $1°328 11052 9-790 
13585 30°349 1°0940 8-811 
13480 29°360 10829 7-832 
13378 28°391 1:0719 6°853 
1°3277 27-412 1-0611 5°874 
13177 26°432 1°0505 4°895 
1°3078 25°454 10401 3-916 
12980 24-475 1:0299 2-934 
1°2836 23°496 1-0108 1-958 
12694 22°517 1/0098 0-979 
12554 21°538 1-0048 0-489 
12417 20°539 

Carbonate of is insoluble in alcohol. It fuses at a red heat, 

and slowly at a still higher temperature. 


Carbonate of potash is ly used in the manufacture of soap and 
of glass, and is a convenient salt for the preparation of other potash 


of potash (KO,HO,2CO,) is formed when moist car- 
is exposed to the influence of a current of carbonic 
acid. It forms permanent right-rhombic prisms. Its solution is 
neutral to test-paper, and by long exposure to air or a boiling tempe- 

rature is gradually reduced to the state of solution of sesquicarbonate. 
Borates of . There me ot ae sar [ones pee 
crystallises in six-sided prisms, resembles borax. RACIC ACID. 
Phosphates of potash. The different varieties of phosphoric aci 
ew phason form salts with potash, but the resulting compounds 
no interest. 


ee te (KO, SO,) and bisulphite of potash (KO, HO, 2S0. 
btained, but the corresponding soda-salts [Soprum 


Sulphate of potash (KO,SO,). Sal polychrest, 
neutralised with carbonate, and evaporated ; the resulting 


§ 
A 
E 
i 
3 
: 
i 
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the ground by capillary action, is rapidly dried by the wind and sun, and 
the salts remain behind as a frost-like efflorescence. The natives scrape 
up the deposit from time to time, mix it with carbonate of potash in 
the shape of solution of wood-ashes, and evaporate the solution to dry- 
ness. e use of the carbonate of potash is to decompose the nitrate 
of lime, carbonate of lime being precipitated and nitrate of potash 
remaining in solution along with that originally present. After a second 
solution and crystallisation, it is. sent into commerce, though still 
impure, 

The analysis of crude nitrate of potash, or the estimation of the 
amount of real salt contained in it, is technically termed the refraction 
of nitre. Many processes have been devised for the accomplishment of 
this object, but each requires modification according to the variety and 
apparent amount of the impurities. They are all more or less based 
upon the ordinary method adopted in general chemical analysis. 
Frequently, the only required information is the amount of nitric acid 
contained ina sample. To this end, about 10 grains are weighed into 
a porcelain crucible, then fused to drive off water, cooled, a weighed 
quantity of sulphate of lead added, the whole re-ignited till no more 
fumes are evolved, and again weighed. The loss sustained during the 
second heating is due to nitric acid; for nitrate of potash—and indeed 
other nitrates—are decomposed when heated with sulphate of lead, ~ 
sulphate of potash and oxide of lead remaining, while the whole of the 
nitric acid is given off as peroxide of nitrogen and oxygen. 

In many pas of the continent of Europe, the nitrogen in every de- 
scription of refuse animal and vegetable matter is converted into 
the form of nitric acid, and thence into nitrate of potash, by expos- 
ing heaps of offal, mixed with old mortar, slaked lime, chalk, 
and earth, to the free action of the air, but protected from the 
rain; the whole being occasionally watered with stale urine, stable 
runnings, &e. Great care and skill is often bestowed upon these 
saltpetre beds or nitre plantations, as they are called, and after two 
or three years’ exposure, the end first formed is lixiviated with 
water and treated as before described for obtaining nitrate of 
potash. In the above putrefactive process of nitrification, the nitrogen, 
as usual, first takes the form of ammonia, and this in the presence 
of the lime is ually oxidised by the air to nitric acid: a tempera- 
ture below 60° Fahr. prevents this aetion. 

The chief use of nitre is in the manufacture of GuNrowbeER. It is 
to some extent employed in medicine, and when fused and cast into 
cakes or bullets is frequently called Sal Prunella. 

Chromates of potash. e neutral salt (KO, CrO,) is formed on 
neutralising the bichromate with carbonate of potash. By evaporating 
the solution it may be obtained in transparent yellow prisms. The 
bichromate (KO, ave) is obtained acugpie from ground chrome iron 
ore, by fusion with carbonate of potash nitre. The resulting mass 
is ep in water, the liquid saturated with nitric acid and _evapo- 

to the crystallising point. Bichromate of potash crystallises in 
large ruby red four-sided tables. Its chief value depei upon the 
chromic acid it contains. See Coromrum, and Luan, Chromates of. A 
terchromate of potash (KO, 3CrO,) also exists. 


phate of alumina. [ALuMs. 

potash (KO, HO,2S0,). Sal enixum. A bye- uct 
of bh ic or nitric acids. It is much more 
soluble in water than the neutral sulphate, and crystallises in prisms or 


A seaquisulphate of potash (2(KO SO,) + HO, SO,) also exists, 
pack RO, C10 * ide 0 potash, or chiorinated solution of 
(KO, ClO + K, Cl for 2(KO, Cl) = KC1+KO, ClO). Obtained on 
ing chl sol It is a disinfectant ; but the 


of potash, 
Chlorate of potash is soluble in 16 parts of cold water, but in less 
than twice its weight of boiling water. It has a cooling saline taste. 


v onatdl GAME ae eae coe [Oxycen.] It is 
a and is used in certain ions connected 
* Rn valloo: dake Gakatnteeie ot bs matches. 

Perchlorate of (KO,C10,) is obtained, as already described 
Catorine, Pi Acid), in small ived from the octo- 

mn. 
Nitrite of KO, NO,). ITROGEN. 
Nitrate of potash (KO, Not Nee Iatipere, This important 


this country comes from the East Indies. The soil in the neighbour- 


hood of Tirhfit, one .of the most 
about 7 of nitrate of potash and rather more nitrate of 


parts 
_ lime in 1000 parts. The solution of these salts, brought to the surface of 


Acetates of potash. [AcETATE. 


Tartrates of potash. ‘ARTARIC ACID. ] 
Oxalates of . [Oxaxro Acrp.] © 
Cyanide of potassium (KCy). 


Formed by fusing together eight parts 
of anhydrous ferrocyanide of potassium, three of dried carbonate of 

, and one and a half of charcoal. The resulting mass is digested 
in water, filtered or decanted, and evaporated to dryness. From solu- 
tion in alcohol it crystallises in colourless cubes. It is used for form- 
ing and dissolving the cyanides of gold and silver in electro-gilding and 
plating, and in photography. It is a powerful reducing agent, and is 
exceedingly poisonous. It forms double salts with other cyanides. 
[Cyanocen.] 

Ferrocyanide of potassium (K,Fey + 2Aq.) Yellow prussiate of potash. 
This salt is prepared by heating together, in a covered iron pot, a 
mixture of about five parts of horn parings, hide clippings, horse’s 
hoofs or other similar refuse animal matter, with about two parts of 
pearlash, and a quantity of scrap iron. At the high temperature 
employed the nitrogen and carbon combine to form cyanogen, and 
this, with the iron and potassium of the pearlash, forms ferrocyanide of 


potassium. On digesting the cooled mass in water and ovppecmang 
the solution, the salt crystallises out in large yellow crystals derive 
from the octohedron. 


Ferrideyanide of potassium (K,Fdcy). Red prussiate of potash. This 
salt is formed on ing chlorine through a dilute solution of the 
ferrocyanide, till the latter ceases to give a blue precipitate with a 
persalt of iron. On evaporation and recrystallisation magnificent ruby 
red prisms are obtained. For the relative composition, probable con- 
stitution, and uses of ferrocyanide and ferridcyanide of potassium 
see CYANOGEN; Ferrmpoyanio Actp; Frerrocyanro Actp; MeEtats, 
Bie he se and ferridcyanogen ; Bux, prussian blue. 

Sulphocyanide of ree See CyaNnocEn. 


Potassium-amide (# s) is a primary inorganic monamide, formed 
H 
on gently heating potassium in a current of dry ammoniacal gas ; 


hydrogen is at the same time evolved. It is a fusible, semi-crystalline 
olive-green compound. Heated to redness it is decomposed, a greenish- 


o7} POTASSIUM, OXIDE OF. 


hiack infusible body remaining, be is the corresponding tertiary 
monamide, or nitride of potassium - x). 


Detection of potassium. The salts of potassium are eharacterised, 
first, by communicating a purple colour to the blowpipe flame; second, 
by affording a crystalline precipitate on being mixed with excess of a 
saturated solution of bitartrate of soda—this test may not succeed 
if the potassium be present only in small quantity; third, by 
giving a yellow granular precipitate on the addition of bichloride of 
platinum. 

. Estimation ef potassi' This is usually effected in the state of the 
double chloride of potassium and platinum just mentioned (KCl, 
PtCl,). The substance—from which all other metals have been 
ted by the ordinary system of analysis—is acidulated with 
hydrochloric acid, the bichloride of platinum added, and the whole 
ted to dryness. The residue is then washed with a mixture of 

1 and ether, and weighed on a tared filter ; 100 parts are equiva- 

lent to 15-98 of potassium, or 19°26 of potash (KO), ; 

POTASSIUM, OXIDE OF, POTASSA or POTASH, Medical Pro- 
perties of. The preparations of potash which are used in medicine are 
very numerous ; but they may be reduced and spoken of under a very 
few heads :—First, those which are employed from their causticity to 
produce counter-irritation, or to open a : these are hydrate of 
»otash (potassa fusa) and potash with lime (potassa cum ealce), which 
ta been already treated of. [Escuarorics.] Second, those which 
are employed to counteract acidity, namely, liquor potasse, carbonate 


and bicarbonate of potash, the inity of a. last two is dimi- 
nished in proportion to the increase of the mic acid combined 
with the 


kali. Thirdly, those which possess a purgative property, 

such as the sulphate and bisulphate of potash, the tartrate and bitar- 
trate. Fourthly, those possessed of a diuretic property, such as the 
acette, and, when in small doses, the tartrate, bitartrate, the nitrate 
and chlorate of potash. Besides these, there are the sulphide of 
potassium, the bromide of potassium, fand iodide of potassium, which 
possess special and characteristic qualities, which prevent their being 
classed with any of the preceding. Chlorate of potash is of great utility 
in the treatment of diphtheria. 

The various uses of which these numerous preparations are sus- 
ceptible can only be explained in medical treatises: all that is 
here is to caution individuals against the employment of those which 
counteract acidity. These are extensively had recourse to, either in a 
simple state or as ingredients in effervescing mixtures, for the cooling 
effect they — or designedly to remove superfluous acid in the 
stomach. much debility exists, and more particularly if the 
phosphatic diathesis, or disposition to the deposit of the phosphates 
from the urine, be present, a single dose of such articles may do much 
injury, and their frequent or prolonged use creates a worse condition 
than that which they were intended to remedy. But this does not 
preclude the employment of a solution of carbonate of to induce 
a coating of phosphates over the sharp angles of the mu or oxalate 
of lime calculus. [Oxatic Acrmp.] An intelligent medical attendant 
can alone decide on their propriety. “If I were required,” says Dr. 
Prout, “ to name the medicine calculated to do the most mischief, I 
should name the common saline draught formed of potash or soda and 
some vegetable acid.” (‘Treatise on Diseases of the napa | Organs, 
2nd edition, p. 145.) [Canponic Actp.] . This remark equally applies 

* to many of the popular summer bev such as imperial ; and many 
effervescing drinks prepared with lemon and kali. 

The y assigned to bromide of potassium, of removing enlarge- 
ments of the spleen, is by no means clearly proved. The powers of 
iodide of potassium have been noticed under Iopryx, and those of the 
sulphide of potassium are treated of under Sutrnur. In case of poison- 
ing by liquor potasse or the carbonates, vegetable acids or oils should 
be instantly administered. 

POTASSIUMAMIDE. [Porassrum.] 

POTASSIUMETHYL. [Oncano-metatiic Bopres.] 

POTATO (Solanum tuberosum, Lin.). The circumstances which led 
to the introduction of this valuable vegetable into the system of British 
husbandry may be thus succinctly stated :— 

Queen Elizabeth, in 1584, granted a patent “for discovering and 
planting new countries not possessed by Christians ;” and under this 
sanction some ships, principally equi by Sir Walter Raleigh, sailed 
with him to America. Thomas Harriott (afterwards known as a 
mathematician), who accompanied the adventurous squadron, trans- 
mitted to the description of a plant called by the 
natives of that part of North America which the courtierJike try 
of Raleigh had named Virginia. 

Harriott —o rd ot ape as aoe ed a= Seer a 
“hanging together as on ropes, an ‘or , either boi 
or roasted.” Gerarde, in his ‘ Herbal,’ a few years su ently, dis- 
tinguished the plant by a plate; and not only confirmed the assertion 
that it was an indigenous production of Virginia, whence he himself 
had obtained it, but supplied some curious details of its qualities, and 
of the various modes in which it may be dressed for the table. He 

recommended it as the basis of “ delicate conserves and resto- 
rative sweetmeata,” with the assurance that its flatulent effects may be 
infallibly corrected by having the roots “eaten sopped in wine;” 


POTATO. c 
“to give them the greater grace in eating, they should be 
with prunes.” zs 
The honour of first cultivating the in Ireland, where it has so 
long constituted the principal food of the try, has been attributed 


peasant! 

to the grandfather of Sir Robert Southwell, president of the Royal 
Society of London, towards the close of the 17th eéntury. Sir Robert's 
statement was to the effect that his ancestor had obtained some roots 


from Sir Walter Ralei 

But the potato had known in Spain and Portugal at an earlier 
period, it is from the latter country that we most di derive 
the name by which we know it: this is easily shown. Al the 
natives of North America called our plant openawk, those of the 5 


more particularly the inhabitants of the mountains of Quito, it 
papas, which the Spaniards corrupted into battata: this again their 
neighbours in Portugal softened into ba-ta-ta (da terra), to which 
po-ta-to is a very close ximation. J 

The potato was wated in Ireland long before its introduction — 
into Lancashire, which was owing to a shipwreck, it is said, at North 
Meols, at the mouth of the Ribble, where the mode of 7 
still maintains pre-eminence, and whence the culture of this important — 
plant has gradually spread t every portion of Great Britain. 

It was not, however, until after a considerable time that it became 
palatable, productive, and farinaceous, or admitted into the co 
field husbandry. It was limited to the garden for at least a 
and a half after it was first planted at Youghal, and it was not 
1732 cultivated as a field crop in Scotland. It appears ( 
*General Report of Scotland’) that in the year 1725-6 the 
Te bey mee in gardens about Edinburgh ive wee left in 
spot of groun: m year to year, as recomm . 
cubes were perhaps rosa = for use in the pores fetey 
were were well covered with litter, to save them from 

Though the + may be propagated both by its seed and tu! 
bint: eeD set sds coliagal the cultivation to the latter mode, 
except for the purpose of raising new varieties or renewing old 0: 

Those who are curious about varieties (which are now innumerable), _ 
can almost indefinitely pursue their object ; for the seed of a a. 
the red apple for example, will sport, and this too without sed 
(that is, without the admixture of its seed with that of any r 
species, the produce of which would be is Geaee into num! 

varieties of form and colour—round, flat, oblong, red, pink, 
white, mixed, and purple, of every shade and colour. , 
hybrids or not, are reproduced through successive seasons b: 
tubers alone, if they possess those qualities which render them 
for continued cultivation, on account of peculiar adaptation to early or 
late seasons, size, predominance of farina, &c.* ; 

This mode of propagation by tubers either improyes those qualities, 
or gradually develo He rerygie properties. Some varieties are 
therefore ently established, while the culture of others is either 
abandoned, or, if continued, it is known that those varieties revert in 
the course of a few generations to the nature of their parent kind, and 
therefore cease to constitute a variety. 

In the vegetable kingdom, hybrid plants have not the power of pro- 

tion by seed ; but they can be rendered reproductive by bu 
and grafting, or by means of aes 24 slips, and tubers, and an ori 
stock com ively worthless may be highly improved by such modes 
of multiplication, But when a farmer two or three kinds of 
decided excellence, he will act wisely by not encumbering his stores 
with too many varieties, which always occasion trouble and confusion 
in the field management. 
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In order to obtain seed, properly so called, the potato-apple, when 
| perfectly ripe, should be dried, and then disengaged from its seed by 


rubbing with the hand. The agp aeleen sankey Sorbent: y 
in paper or cloth bags, until the beginning of h or middle of 

when it may be sown in wooden boxes or earthen pans, with a covering 
of less than half an inch of well pulverised earth. The vessels it 
then to be placed in hotbeds of mild heat, such as is suited to 

ising of half-hardy annuals, The Speed when an inch high, should 
be pricked out into other vessels, and placed in a temperature some- 
what lower than before, to inure them to the exte air, to which 
they should be exposed after frosts have ceased. These plants should 
be put out in drills sixteen inches apart, and with the interval of six 
inches between the plants in the rows. They will produce tubers in 
the first year, and these may be planted in the following season in the 
ordinary way. 

For very early crops, such as those which the ash-leaved and walnut- 
leaved kinds in particular yield, the most successful treatment was that 
overt by the late Mr. nigh, president of the London Horticultural 

ety, from the course of whose practice we give the followi 
details of instruction :—Drills may be formed in a warm and shel 
situation (and in the direction of north and south) during any of the 
winter months, two feet apart, and seven or eight inches deep. Stable 
dung, half decomposed, should be laid in the drills and combined with 


* M. Sargeret, a distinguished and accurate French experimentalist, referred 
to in the ‘ Dictionnaire d’Agriculture,’ found that out of $00 varieties be had 
only one exactly like the original from which they were raised ; and out of this 


great number he only found three worth perpetuating. 
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the earth four inches downwards, and covered with some of the mould, 
which had been thrown out in forming the drills, by the rake, to within 
four inches of the surface. The sets uncut are then to be placed, with 
the crown eye uppermost, in the centre of the furrow, four inches from 
each other, and to be covered with only an inch of mould at first, and 
afterwards with an occasional quantity of sifted ashes, until the plants 
are so vigorous and advanced as to require the usual earthing, of 
which, however, very little is necessary. Mr. Knight used leaves as a 
lining at the sides of the drills in the early periods, to preserve as much 
warmth as possible, and better to against the effects of frost. 

This management alone will be found successful, except perhaps in 
very tenacious clay soil, in which the rains of winter may lodge so 
near the fibres of the plants as to destroy them altogether; but de- 
struction from this cause may easily be avoided by increasing the 
original depth of the furrows and loosening the bed of clay below with 
the spade to such a depth as will allow the water to descend from the 
surface, with a drain to carry it off altogether; or by laying below 
some absorbent matter, such as ashes, chalk, or calcareous gravel. 

The germination of the sets may be accelerated by a little manage- 
ment previously to their being planted, by laying them on a floor, 

them with water until they bud, then covering them 
with finely-sifted mould. If this be done in December or early in 
January, the sets, with strong shoots, may be taken up in February 
(with as much earth as possible adhering to them), and carefully placed 
in the drills as directed, and covered with well-rotted leaves 
or earth in Same way. 

To market-gardeners it is a great object to raise the earliest potatoes, 
considering the high price which they obtain for them, though in their 
waxy state they are neither wholesome nor palatable. Next in early 
maturity to the ash-leaved and walnut-leaved are the early Manly and 
early Champion and Fox’s seedling. 

best soil for potatoes generally is that which is altogether fresh 
from the state of lea, or which has not long been broken up: land 
which has been in grass for only two or three years is easily prepared 
for the principal crop, It should be as deeply Lire pi as possible 
before winter, and early in March harrowed, and thoroughly cross- 
ploughed, After lying in this state for two or three weeks, it should 
again be well harrowed and very deeply ploughed twice, without 
bringing up any bad substratum, and it will then be fit for the recep- 
tion of the crop. 
The most approved modes of setting are as follows :—Drills should 


~ be formed in the well-pulverised field with double boutings of the 


plough, in order to have the shoulders uniform, which is essential to 
the correctness of succeeding operations. The dung is then to be 
carted out, and divided by the carter with a drag-fork as his horse and 
cart move forwards (the walking in the centre of three drills 
while the wheels move in the other two), in such quantities as can be 
most conveniently shaken out into the drills by the labourers employed 
pat be bee In dry weather the carting no injury, and this 
is universal in Scotland. The other princi , more 
generally pursued in Ireland by some of the best cultivators of the 
potato, is to cart out the manure before the drills are formed, in rows 
seven or eight yards apart, and to supply the drills from the heaps as 
the plough advances in its work, reserving just as much as is supposed 
sufficient for the concluding drills, which are to be made in the sections 
Serie ene pecelenl by thie Xe of manate. By the latter 
treatment manure may be laid over the sets—which cannot be 
done in the former case—and this will preserve them from being 
displaced or crushed by the feet of the horses during the process of 
covering the seed. But against this advantage—which is not incon- 
siderable—there is the inconvenience of calculating with precision and 
ee een nn Bocas advances to draw the last drills—where the 
rows stood—the precise complement of manure, and the difficulty 
to the ploughman of preserving the exact breadth in those drills. 
Some avoid any perplexities in those respects by ploughing in the 
manure thoroughly before drilling, and were ab 67 the set in every 
third furrow, or rolling the whole manured and ploughed surface, and 
then making drills. Our own experience is greatly in favour of this 
latter mode, when the fertilising matter is abundant and of the short 
description which freely combines with the soil, and does not obstruct 
the in the subsequent drilling. The lazy-bed method is so 
condemned, that any explanation of it here would be super- 
uous, yet in undrained bog-land, or under any circumstances in which 
a of wetness is probable in the autumn, as on low marshy 
lands, or stiff clay soils which have no sufficient inclination to off 
the water, and are likely to be saturated with ficketare in Winter doen 


want of drainage, the -bed system is by far the safest. The deep 
wide furrows at each carry off the water, or at least remove it 
from the potato, Thousands of tons of in the year 1839 were 


utterly lost in Ireland, being drilled in and tenacious lands, which 
would have destruction from the continued rains of that 
season if drained by the furrow of the lazy-bed. Besides, where cir- 
cumstances preclude the practicability of deep ploughing, the lazy-bed 
practice repeated for three years will com spade-trench the 
entire land, and thus effect an important benefit not otherwise attain- 
able by the humble tiller of the soil who has no teams for ploughing 
it effectually. Thus local or national modes, apparently 
defective to the superficial observer, are sometimes upon sound 
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principles, and though we feel disposed to exclude the minute details 
of what is only defensible under peculiar circumstances from an essay 
on potato culture under our modern system, we protest against the 
unqualified condemnation of a method which is still pursued through- 
out a great part of Ireland, 

The sets (uncut, for reasons to be yet assigned) are next to be laid 
down, either under or over the manure, at the average distance of 
sixteen inches, by the setters, who move in a retrograde direction, and 
are provided with aprons to contain the sets. A sufficient number of 
men are in attendance to divide the manure evenly in the drills; the 
plough also is in the field in order that there may be the least possible 
exposure of the manure and sets to the sun or to parching wind, but 
the plough should cover the sets rather lightly in clay soil. 

The roller is next used to lay an even surface to the brairding * 
plants, and to facilitate the subsequent progress of the paring plough, 
which is to be set to work when the stems are six or seven inches 
high, and should move as close to the plants as is practicable without 
injuring their tender fibres. The weeders should then hoe the plants 
carefully, and immediately afterwards (for the influence of wind or 
hot air on the roots is pernicious) the scuffler or drill-harrow is to 
follow, in order to clean and level the intervals, before the earthing 
plough, with either double or single mould-board, is introduced to 
apply fresh earth to the stems. 

Such is the method of earthing universally pursued by the farmer 
in Ireland and Scotland, but in England the hand-hoe is principally 
used for destroying weeds, loosening the earth, and moulding the 
plants; for the two first of these operations the bean-hoe (which cuts 
about six inches ons used, and the turnip-hoe for drawing the 
earth to the stems. e man will hoe out the weeds and loosen the 
soil of half an acre per day, and the subsequent earthing of the same 
quantity is also executed by one man. This is far cheaper than horse- 
work, and it does no injury to any of the stems, and makes no waste 
land at the headriggs ; and where the earth has been perfectly well 
prepared at the commencement, this manual husbandry is the best. 

As to the distance between the drills, due regard must be had to the 
natural quality of the soil and the quantity and description of manure 
available, or in other words, to the probable luxuriance of foliage. 
Mr. Knight, aware of the necessity of allowing room in proportion to 
the vigour and height of the plants, has laid down an exact rule thus: 
—“The height of the stems being three feet, the rows ought to be 
four feet apart :” but for a general average, thirty inches is the best 
distance. As to excess of foliage, we are certain that it is not desi- 
rable, for the produce of tubers is not always in proportion to the 
degree of foliage ; under high and rank stems there is often a very 
scanty crop, and Mr. Knight is justified by experience in his obser- 
vation that “the produce will be obtained from varieties of 
rather early habits and rather low stature, there being in very tall 

lants much time lost in conveying the nutriment from the soil to the 
ves,” and consequently strong and upright stems, which do not 
fall down and shade the others, are those which are desirable. 

Two more earthings are usually given, but it is questionable whether 
even one be necessary in soil of average depth, unless there be a very 
wide interval between the drills, and it is certain that much earthi 
in dry and shallow soil is injurious; for by withdrawing the 
from contiguity to the fibres which ramify and penetrate far in loose 
soil, and laying it on the head of the drill, and in the high ridgelet 
form, it is applied where it is useless for the nourishment of the 
tubers, and in a position that favours the rapid escape of moisture, 
which in such soil it ought to be an object to retain. In deep land, 
more particularly if it be of tenacious quality, the furrows at each side 
of the drill will be in general seasons most serviceable as drains, as 
well as for furnishing earth to support the stems, while the moisture 
will be sufficiently retained for the roots. 

Experiments t+ have led to the inference that in soil of a loose 
porous quality there is probably a ter produce by not affording 
any (or a very slight) moulding, but digging instead between the 
rows; for deep and perfect pulverisation, next to an adequate allow- 
ance of rich manure, is the main cause of a large produce. In propor- 
tion to the deficiency of manure will be the necessity for opening the 
soil beneath, to allow the fibres, which may be distinctly traced to a 
depth incredible to those who have not followed their ramifications, to 
extract all the nourishment which the subsoil may afford. If there be 
an abundance of nutriment above, neither the necessity nor perhaps 
the inclination for penetrating deeply can exist, and in such cases the 
operation of earthing by the plough, as long as it can be introduced 
without injury to the stems, may be useful in many ways, but un- 
questionably by guarding them from the effects of storm in exposed, 
and from excessive wetness in low situations. Besides, in regulati 
this point, regard should always be had to the quality of the potato, 
for the tubers of some varieties have a tendency to push to the surface, 
while others tend into the earth, and therefore require a different 
treatment. 

But in all cases the earth should be rendered as loose and friable as 
possible, by spade, hoe,} or plough; and where labour is easily com- 


* A Scotch term signifying “ shooting out.” 
See Martin Doyle’s ‘ Cyclopedia of Practical Husbandry,’ p, 372. 
That kind called the bean-hoe, shaped like an adze, 
x x 


. stationed at exact distances with a 
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manied, the spade will be found to be the more efficacious implement Peete Commies the cause is yet unknown. — One thing however 
in the first course of treatment after the planta are well up, clear, that from i d, all 


Some plant one or two sets in the centre of every square yard, but 
in such cases great and continued earthing, until each square presents 
the form of a pyramid, is contemplated ; and, if our preceding remarks 
be correct, this treatment is only applicable to deep and retentive soils, 
Great returns have no doubt been thus obtained, but by this mode 
there is the least possible incorporation of the manure with the soil. 

In minute hus! , such as that exemplified in labourers’ allot- 
ments, which excludes the plough altogether, the ordinary and best 
practice is to lay the sets in rows, after a deep winter ng, 
marked with a -line. The workman digs precisely as in a 
garden-plot for cabbages : he clears a little drill, lays the sets straight, 
puts a sufficiency of manure over them, and then covers from the next 

which he digs with a spade or a three-pronged fork flattened at 

ends, levelling and pulverising as he advances to the distance at 

which he again puts down his line and forms a new drill. Thus the 

entire piece is aaa loosened, the manure perfectly covered, and 
Eeility given for the hand-hoeing in due course. 

e next stage of the potato is that in which it blossoms. It has 
been recommended to pluck off the flowers. Excessive blossoming is 
» no doubt injurious, but experience has generally proved that the extra 

cost is hardly defrayed by the additional produce obtained. If the 
flowers are plucked off, they should be nipped in the early bud. 

When the crop is fully ripe, which is indicated by the withering of 
the stalks, and when the land is free from stones, labourers, in the 
proportion of about twenty to one plough (half of these being usually 
men, and the remainder women or young persons), should be set to 
pull up the stalks, and carefully collect the tubers which may be 
attached to them, before the plough proceeds in its operation. 
it is prepared for work, the men, with prongs flattened at the extremity, 
are placed at such distances from other as will give them proper 
time to fork out the potatoes cleanly for the pickers, who are 


et between every pair, into 
which they gather the potatoes. 

The common swing-plough may be employed in three ways :—First, 
in taking off a slice from each side of every drill, and leaving it to the 
workmen to open out the centre with their prongs; or in its third 
movement it may turn up this centre, under which the main body of 
the tubers lie, which is more expeditiously and easily done if the earth 
be in fit condition. Second, a double mould-board plough with a long 
sack, and divested of its coulter, may be drawn by two strong horses 
through the centre of the drills, and completely under the level of the 
tubers, so as to avoid injuring them, by which means the work-people 
will be kept exceedingly busy ; and if the land bein good friable order, 
this is the most expeditious mode, and, providing there is a perfect 
harrowing afterwards, the crop will be taken out with sufficient clean- 
liness. Third, the crop may be taken up by prongs or long narrow 
spades without the plough, In wet weather this more tedious but far 
safer method is frequently adopted, and if the drills be short and the 

i under crop also, it is the most desirable, effectual, and 
economical mode. In removing the produce in this manner, it is 
obvious that the number of gatherers should be much less in propor- 
tion to the men than under the other circumstances. The h 
should evidently be the first of the field cleared, to make a free 
space for the ploughs in the boutings, and for the carts, 

One horse will answer for three carts if the distance of draught to 
the pits be short, by changing him alternately from an empty to a full 
one; but this only applies to the Scotch and Irish system of draught 
by single carts and horses. The general mode of securing the crops in 
pits in the field is the safest. In making the pits—improperly so 
termed, for the base is only sunk a few inches, and the potatoes are 
raised considerably in the heaps—the only caution to be observed is 
that furrows should be cut on all sides to ent water from lodging 
or penetrating inwards, and that the earth thrown up and over them, 
to the depth of four or five inches, should be well beaten with spade 
or shovel to exclude moisture and frost. The , however 
pl pays dry, should never be laid between the and the 
earth in these accumulations, for they soon ferment and rot, and injure 
all the potatoes in contact with them. Straw is at least useless. 
length of the pit depends on circumstances, but the breadth should 
not exceed four feet,as large accumulations are most liable to fer- 
mentations. 

Of late years the potato has been extremely subject to disease, 
which first became apparent generally in 1845-6, when the whole crop 
in Ireland, the mainstay of the people’s food, was lost, and a famine 
ensued. Since that, the same disease has annually reappeared, blackening 
the leaves before they become naturally ripe, and rotting the tubers 
either in the ground or in the heap: so that one-tenth to one-half the 
crop is lost. The only apparent means of remedying this attack, or 
diminishing its virulence, is by early planting early sorts in early 
places, so as to obtain a ripe crop before the time (July and August) 
when the disease generally shows itself. It is also said to be a palliative 
of this disease, if not a remedy for it, when, by earthing the 
nearly ripened crop, the tubers are covered with at least three tong 
deep of earth, before the period of attack. Besides this disease, there 
is “ the curl,” which is an imperfect formation, and was first generally 
observed in 1764, when it gave rise to various conjectures and un- 


‘others put into the ground at another have pushed forth 


eral removal commences. The 


recent 80 fearfully p' 
» is also. still unexplained .as to its 


has teemed with essays and plausible theories respecting 
The set, though Pert: seta eae planted, either failed to 


a crop of which any part is intended for seed, all 
the plants affected with curl should be carefully separated pings 


great 


sea-ware, W 
that the uce of the same variety—for instance the apple—has been 
sade b> a 
ye tee of vitality from 


suggested, for if so, it is 
the same heap planted at one part of the day have totally failed, while. 


shoots. As to decay in the land from the contiguity of fermenting 
manure, “ How is it to be proved that the evolved by fermenting 
manure can injure the sets? Fermen manures would rather 
stimulate by their warmth, and excite their growth by the aliment 
which their essential qualities, carbon and ammonia, supply to plants. 
Why do not the gaseous exhalations from rank and fermen’ 
beds of Preokinnl Hootendey? are raised in them?” 
1 opedia of Practi usbandry.’) _ ; 
Ta tsal reasatts fax Bor vote hah Wasa i 
tubers. When the cut sets have failed, the entire tul dt 
premature decay; whether it arises from atmospheric influence, or 
debility of constitution, or from any of the conjectured causes, the 
entire tubers resist these noxious influences, and germinate lng f 
and freely. All reports agree on this point: there is no risk in : 
case, if the tubers be sound when planted; and it may be wee 
in all ‘of their growth, the uncut tubers maintain a 
superiority, and yield a ding produce. 
e farina of the potato, propeny gremiaed and dried, is sold in 
our shops as arrowroot, or mixed 
bears the closest resemblance, both in appearan 4 
perties. For confectionary the flour is so delicately white, and it : 
digestible and nutritious, that it ought to be in more general use, 
among the children of the poor especially, in the winter season, W 
they so rarely enjoy the luxury of milk ; and the cost is not more than 
9 Wai oF Govier OF th price of tapioca or arrowroot, if it be ma 
at home. Few housewives are ignorant of the method of obtaining it~ 
by oo use of a common hand-grater and sieve ; but for yielding larger 
supplies some machinery is necessary. 
POTIN, a name given by numismatists to an alloy of brass and other 
metals, from a French word signifying pot- 


ott 


Latin, has been 7 to 
objects uced in baked or dried clay. The art of working 
of such high antiquity that it appears long prior to the historic period 
of the human race, was attributed by all nations to gods or 
mytiien pescneets, Ei | Ma yl esta the earliest arts and 
ences, art is attributed to god Chnum, and its early inyention is — 
proved by the bricks of sun-dried clay, of which some of the oldest 
ids were built [Prrammp]; the vases of red earthenware found 
in contem sepulchres of the 4th or 5th d. , and the repre- 
sentation of potters at their occupation on the wall ep 
of tombs of the 4th and 12th dynasties. The brick, the oldest of al 
pottery, called by the tians teb, or “box,” and at the earliest 
period made of sun-dried clay mixed with straw, fragments of red 
pottery, and other materials, was of the shape of those at present, but 
of larger proportions, about 5 inches thick, 8 inches wide, and 18 inches _ 
long, stamped out of a mould, and impressed, from the commencement 
of the 18 dynasty, with the names of monarchs, constructions, and 
other inscriptions, made by a wooden block on its upper surface. Such 
bricks were extensively used for pyramids, walls, tombs, and other 
constructions, The early invention of the wheel, and the manufacture 
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objects. Under the 
Homan empire figures of gods and lamas wero moulded in Egypt, and 
Lin ge oie pottery were used for receipts and inscriptions till the 6th 
ps century, eee ee ee Egyptian pottery was 

porcelain, or rai ence, body composed of a white or 
"éctlunh otieteed WAR. a siliceous ef 


pulehral figures [Mummy], 

cipally in a blue of different shades, but of remarkable ) nara nder 

the 19th and subsequent dynasties, the blue gave Pace to a green 

porcelain of inferior quality. At the earlier period 

steatite with this glaze was introduced. The ges hipetahsy's 
i and retained the secret, objects in 


Baan ere. uses found in Greece, the sae She Bee 
pelago, and Italy, apparently exported from the of Egypt. e 
man 7 was continued the Greeks Romans, but gradu- 


ally at the beginning of the Empire, a few vases and 
lamps of it having been found in Italy of Greek form, and with Greek 
bsanittc. ‘dno Wo have oe 


superseded by metallic and work, 
The ians like the jans made extensive use of sun and 
kiln-dried bricks, especially for the substructure of their edifices, walls, 


houses, and tombs; their bricks were of another size, about 14 inches 
uare by 4 inches thick. Like the i i 
with the names and ti 
The Assyrian potter was also extensively engaged in pro- 


i; About 10,000 
fragments of an ancient terra cotta library were found in the archive 
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activity till the fall of Nineveh, and to have been kept up till a late 
period in the of Assyria. 

The arts of the Babylonians, who were contemporary with or suc- 
ceeded the Assyrians, are so like that the difference is ly per- 
eeptible. Sun-dried bricks of nearly the same dimensions as the 
Assyrian, found in all the ruins of the plains of Shinar, were prepared 
by the same process, and generally had straw. The kiln-dried bricks, 

i the Flood, have also straw for the 


ing an ornamental brick-work. The 


seem to have made plain unglazed terra cotta and glazéd ware like 
the Egyptians, and to have traded in them with the Greek islanders 
and the Etruscans at about the 7th century, B.c. The Hebrews 
do not appear to have exercised the art till after the Exodus, and pro- 
bably brought it with them from Egypt, having before that period 
used other substances for drinking purposes, or acquired them from 
other people ; and the very few Jewish vases as yet found do not seem 
older than the Maccabees, although the art of glazing by litharge was 
known in the days of Solomon. At the time of the Captivity the 
ek rape often used metaphors derived from the potter's art, and some 

wis supposed to have been used by the captive Jews of Assyria are 
evidently of a comparatively recent epoch. Fragments found in Moab 
have revealed a ware like the earlier glazed Greek; but the greatest 
advance in the fictile art was made by the Greeks. 

Prometheus, according to their legends, had modelled Pandora out of 
Sinopic clay, and bricks, statues, and other objects of sun-dried clay were 
made by some of the earliest potters. Kilns were, however, in use at, the 
earliest age, and the palaces of Croesus, Mausolus, and Attalus show 
their extensive use in Asia Minor, while constructions of brick have been 
found at Athens and in Sicily. They were made as the Egyptian by 
wooden moulds, plaisia, and named after the dimensions : didora 1 foot 
long and 2 palms or half a foot broad; tetradora, 4 palms square, 
chiefly in use for private buildings ; and pentadora, or 5 palms square, 
used in public edifices ; and Lydia, or 1 foot 6 inches long 1 foot broad, 

bably those of the palace of Crwsus. Besides which a very light 
ind was made at Pitane in Mysia. Bricks of dimensions not described 
by ancient authors have been also found, and all are distinguished 
Ee Sets greater thinness than the Egyptian or Assyrian ,resembling 
iles, and made of a fine red or yellow clay. Till about B.c. 580 the 
temples of Greece were roofed with terra cotta tiles keramoi, which 
were said to have been invented in Cyprus, and are flanged at both 
sides like the Roman, the joint being covered with a semicircular 
tile, and the lower semicircle of the series having an upright semi- 
oval part called the antefix, on which ornaments were impressed in 
a bas-relief, the front of the antefix being faced with a finer clay 
for the impression; all these tiles have occasionally stamped upon 
them, in relief, the name of the city, the potter, and year of the 
magistrate in which they were made, The cornices of tombs and 
naot or shrines of the Doric order were ornamented with gargoile 
heads of lions, and the invention of antefixes was attributed to the 
Corinthian potter Dibutades, who flourished at a mythic period. 
Friezes and other architectural members, and cylindrical pipes of terra 
cotta for draining or conveying water were also used by the Greeks. 
One large branch of the manufacture consisted in small figures 
called pelina clays, or agalmata ostrakina earthenware, used for 
penates or votive offerings; they were made in a mould of two pieces 
of a harder and more compact terra cotta, into which a crust of clay 
about 1-8th inch thick was pressed so as to leave the centre and 
base of the little hollow, the heads and arms were solid, and 
sometimes produced from separate moulds and attached while the clay 
was moist. At the back there is usually a large hole to allow the clay 
to expand or to attach the figure to a wall. After coming from the 
furnace these figures were covered with a coating of whitewash leukoma, 
aud then painted and sometimes partially gild Some of these figu- 
rines are as old as the Dedalids, and they continue till the close of 
the Roman Empire. Larger figures of deities are of rarer occur- 
rence, and existed in Greece in the days of Pausanias, and others, are 
mentioned as extant in Constantinople. This art was first applied to 
ucing casts of statues in other materials by Lysistratus, the 
rother of Lysippus, and by other artists, such as the celebrated 
Zeuxis, who flourished B.c. 400, to model the subject of his pictures, 
and Pasiteles, a Greek artist, living at Rome, in the. 1st century, B.c., 
modelled his statues first in terra cotta, Terra cotta was also used for 
portions of statues in toreutic work and for the moulds of objects in 
bronze. Reliefs or friezes of different sizes, emblemata for applying to 
other works of art, were also made from moulds and painted in the 
same : cones used for the loom, or as weights for nets or drapery, 
dolls korea, nymphe, or neurospasta, but with moveable hi : 
and arms, and lamps, lychni, were made of terra cotta, with reliefs on 
the upper surface, and the maker's name on the base below. 

The invention of the potter's wheel at the earliest period of Greek 
—- described in Homer, claimed by Athens for Corcebus, by Corinth 
for Hyberbius, and for Dedalus or Talus by the Cretans, probably 
came from the East. The wheel was a low horizontal table turning on 
a pivot on a central foot; it was made to revolve by’a boy or assistant, 
and extensively used in the production of vases of various shapes 
and all dimensions, such as saucers, phialw ; plates, pinakes; jugs, 
enochoe ; pote, chytre ; boxes, pyxides ; and even jars, amphore, in 
great numbers; and all vases except huge casks, pithoi, which were 
moulded on a frame. The feet and handles of vases were stamped or 
moulded, and fixed while wet to the body of the vase. The amphors 
of several states, about the 2nd to Ist. century B.c., are stamped with the 
name and emblem of the i on the handle to indicate the 
state from which they came, and the date when they were made, but 
they are otherwise not ornamented. [Vases.] Some of the sepulehral 
vases were covered with a leukoma, painted in colours and gilded, but 
these belong generally to the class of ed vases. These vases were 
made of a finely levigated clay, such as has recently been found at, Mon 
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Reale in Sicily, in the vicinity of Naples, and elsewhere ; and the most | larger and more grandiose ; and finally, of more slender and | t | 
celebrated clays were those of Mount Colias near Athens, Corinth, | proportions, with elaborate dresses and minute and finished q 


Cnidus, Samos, and Coptos. The vases were made by the same pro- 
cess as those of terra cotta, but are of a redder or paler clay. After 
they had been sufficiently dried in the sun they were painted, and the 
upper surface, to about jrd the thickness of the vase, was faced with a 
finer clay to receive the colour. The figures intended to be painted 
were first traced on the wet clay with a tool in a slight outline, or in a 
dotted line, and the colours laid on with a reed formed like a brush. 
Some of the colours were glazed and others flat, The principal colours 
were fawn, maroon colour, and black, which varies from a deep jet to 
a deep green or leaden hue. This was made of manganese, oxide of 
iron, or carbonaceous substances. The other colours used, flat and 
not glazed, were white made of a fine pipe-clay or alumina, crimson 
produced by an oxide of iron, ge ochre, blue and green oxides of 
copper, a light brown ochre, light red made of ground terra cotta, and 
a bright scarlet produced from an iron oxide, Gilding was occasionally 
employed, especially on the later vases, The glazed colours were mixed 
or covered with a siliceous or thin alkaline glaze, and the vases were 
sent to the furnace and baked at a low temperature, apparently with- 
out saggers. Glazed vases of this kind were manufactured in Greece, 
from the 8th or 9th century till the Ist century B.c,, but very different 
in paste, style, shape, and colouring. The earliest vases contempo- 
raneous with the heroic age of Greece, and found at the oldest sites, 
are of a pale clay, clumsy shape, generally of large size, and painted in 
light red, brown, or dark coloured ornaments of large proportions. 
With these are occasionally very small figures of animals, which by 
degrees are drawn of larger size, but still of the same thin proportions, 
These vases, which have no inscription, and were succeeded by others 
of Corinthian fabric with a pale clay, the body covered with a siliceous 
coating of a cream or lemon colour, the and ornaments painted 
in a dark brown, maroon, or black colour, the subjects of which were 
at first friezes of animals, zoidia of larger size and fuller proportions, 
with backgrounds strown with flowers, After they returned from the 
kiln, the potter cut witha a tool incised lines in the dark figures 
and ornaments to mark out the details and relieve the monotony of the 
figures, and touched up parts with a flat crimson colour, The later 
vases of this style have human figures introduced with animals, and 
Doric inscriptions as old as the 6th century B.c., and subjects derived 
from Asiatic sources, or the oldest legends; some of these vases are 
supposed to be late imitations, and great difference is observable in the 
local fabrics of Corinth, the Isles, and Italy. By degrees the potter 
changed the tone of the clay, introducing a pale salmon-coloured earth, 
and ceased to use animal friezes except in a subordinate manner; the 
art also improved, although resembling the Aeginwan and Selinuntine 
remains. By degrees this style attained its full development by the 
employment of a rich orange red clay, and of a dark black for figures 
and backgrounds, a freer use of white and red flat colours, a more 
finished style of art, with figures of better proportions, and the abundant 
use of inscriptions, giving the names of the figures represented, of the 
artists, potters, the celebrated beauties of the day, speeches, and ex- 
clamations. The attitudes are still, rigid, the eyes seen in profile, the 
forms full and muscular; the accessories, parts of the form, and of the 
draperies, are coloured in crimson, and the flesh of females white. There 
are clearly traces of two or three fabrics in these vases—of earlier ones, 
the most remarkable is that at Florence, the work of the potter Hergo- 
timos and the artist Glaucythes, representing in several friezes the 

mts of an epic poem, reciting the adventures of Achilles. Several 
artists of this style, such as Amasis, Execias, and Hieron painted with 
great vigour; the principal shapes are Hydrie, or water vases with 
three handles, amphore with two; enochor, or wine jugs; and cylices, 
or cups; other shapes called cyathi and mastoi are of rarer occurrence. 
The subjects are chiefly taken from the adventures of Bacchus, the ex- 
ploits of Hercules, and the war of Troy, the contest of the gods and 
giants, and of the Greeks and Amazons, These vases seem to have con- 
tinued until the 5th century, 8.c., when a new class of painted vases were 
invented ; the figures were traced out as in the old style, but the back 
ground was filled in with black colour, and the figures left the rich 
warm red colour of the clay ; the inner details of the form were traced 
with fine black lines of the same glaze, to which finer lines in a brown 
glaze indicating those portions less distinctly seen were added; the 
accessories are at first coloured in crimson, but white was subsequently 
introduced. The art at first resembles that of the black figures, and 
some painters used both styles on the same vases; but by degrees, 
especially after the age of Phidias, 8.c. 460, the art rapidly i ved ; 
the eyes are no longer oblique but represented as in modern rs ing, 
and leshes are introduced; full faces appear, the drapery of the 
figures alter, the flesh of the female figures is the same colour as the 
male. ptions are rare, but the letters of the later and completed 
alphabet are found. The principal shapes are amphora, krateres, 
a@nochoa, and cylices, and some varieties of cups; prod psec disappear 
for the smaller kalpides, and the amphorze are of er proportions. 
These vases appear to have been made from 480 to about 860 B.0c. 
Their subjects are taken from the same sources, with the addition of 
others from the Nostoi, or return of the Greeks, the Odyssey, the 
Oresteid, Perseid, and the Gymnasium. Many of the paintings seem 
to be copies from memory of the pictures of Polygnotus, Parrhasius, 
and Zeuxis. Ax the style continued to improve the figures became 


resembling those of the coins of Magna Gracia and Sicily. Inthe days of 
Pyrrhus, an attempt is made at acrial perspective by groups in od 
at different hvights, and the introduction of undulating lines, stones, 
and other objects ; while interiors are represented, and the pictures, as 
in modern art, crowded with accessories or mingled with arabesques. 
iiiicon, ent lacgec venentcusscanda Ob of falaun ee; ibe sala 

, and larger vases js that ¢ last style; the subj 
are principally those of the later myths of the Tragedians. Near!, 
contemporary with these vases are those having their body co’ 
with a a, or coating of white, on which figures have been traced 
im red outline and then painted with polychrome flat colours. They 
are principally lecythi, and used for the dead. Other vases of this 
class, of ef size, are moulded in shape of gods or animals. The 
close of the vase art in Greece and yy 4 appears to be about the 2nd 
century B.c. The florid style had then degenerated into a coarse 
scrawl, with subjects taken from the comic stage; and at last the 
potters substituted moulded vases entirely coloured black with emble- 
mata stamped at the handles, or painted with opaque flat colours, 
masks, arabesques, doves, and heads on the black glaze of the vases; — 
some are accompanied with archaic Latin inscriptions, evidently after 
the conquest of Campania by the Romans, At all periods there were 
numerous vases entirely painted black, called libyes, of less value 
than the vases painted with figures, but distinguished by the lustre of 
their glaze, that of Nola being remarkably black and bright, and at the 
later period in 8, Italy of a leaden hue. In imitation of the metallic — 
vases, which superseded those of clay, the later ones have emblemata — 
or bas-reliefs stamped in separate pieces and affixed while the clay was — 
moist, or even stamped with figures in intaglio to imitate cups of 
precious stone which were engraved like gems, During the most 
flourishing period of the art the names of about fifty potters and thirty 
vase painters are known as exercising the art. The trade was lucrative, 
the prices on the whole being about the same as modern earthenware. 
These vases have been found in Italy as far north as the ancient Hadria, «© 
throughout Greece proper, and Asia Minor, to the Taurus, in the Isles 
of the Archipelago, and as far east as Panticapeum, a 

The pottery of the Greeks did not, however, enjoy the entire mono- 
poly of the Italian market, for various kinds of wares were made in the 
peninsula ; in the north, the Etruscans manufactured a red gritty 
ware distinguished by the presence of micaceous particles of a yo! 
sand, and terra cotta of a red colour, into tiles, busts, statues, reliefs, 
and architectural mouldings. Etruscan statues in clay, called signa 
Tuscanica, were supposed to be of the highest antiquity, and decorated 
the early temples at Rome. The most celebrated were the statue of 
Jupiter Capitolinus, made by Vulcanius or Turianus of Fregellw, or 
Veii, the quadriga on the acroterium of the temple, the Hercules of 
the Forum Boarium, and a Janus. Bas-relief friezes, made from 
moulds, have been found at Velletri and other Etruscan sites; and 
numerous sarcophagi of terra cotta, generally small, but sometimes of 
life size, destined to hold the ashes of the dead, and gaudily painted in __ 
tempera, and either modelled or moulded, have been discovered in the 
Etruscan territory. Vases of many shapes in imitation of the Greek, _ 
both of glazed and plain wares, were made by the Etruscan potters. __ 
The glazed vases, called by the Italian antiquaries national, are of a 
paler clay, and glazed with a black colour of an ashen or leaden hue, 
with subjects derived from the Etruscan mythology, accompanied with 
Etruscan inscriptions. 

Besides these vases, the Etruscan and Sabine of the earliest 
period resemble in paste and texture the Scandinavian and Celtic found 
distributed over the surface of the European continent, distinguished 
by rude forms, apparently borrowed from works in wood or metal, 
and ornamented with studs, knobs, engraved or punctured ornaments. — 
The most remarkable of these vases were those found near the Alban 
Lake, resembling the ancient tuguria with their pent roofs, and contain- 
ing the ashes of the dead; they were found in 1817, surrounded with — 
smaller vases, and placed inside large two-handled vases for protection, 
under beds of lava, and were referred to the most remote age, 
These vases were baked at a low temperature, and modelled as well as 
turned on the lathe, The black ware of the Etruscans was made of a clay 
mixed throughout with oxide of iron and manganese, and breaking 
with a black fracture ; polished externally. The walls of the vases are 
thick in some localities and thin in others ; they are ornamented with 
incised or punctured lines, or ornaments disposed in friezes or bas- 
reliefs round the body. Besides the ornaments on the’ of the 
vase, the handles, lips, and other parts are fantastically decorated 
with relief ornaments, representing men and animals, in a style more 
ornamental than convenient, and attempting in clay to imitate the 
metallic work of Asia and Greece; the subjects being chosen from 
the oldest myths of Greece or Asiatic deities, iy vases are 
ornamented with friezes of small figures about one inch high made 
from a cylindrical stamp revolving on the clay. This ware appears 
to have continued from B.c. 660 to 395, the fall of the Etruscan 
power, Some examples have Etruscan inscriptions incised upon them, 
but only the names of possessors, Works of terra cotta have been 
discovered in other Italian sites, as at Ardea, amidst the Samnites, 
and at Capua, but there is nothing to distinguish them in type or 
design from the Hellenic art of Magna Gracia, 
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founded a guild of potters, B.c. 700, but the oldest known Roman vases 
are saucers or phialz of red clay, coloured with a leaden black glaze, 
ornamented with white figures and inscribed in painted white letters 
Volcani pocolom, Lavernai pocolom, the cup of Vulcan, the cup of 
Laverna, &e. These were probably made in Campania, about B.c. 200, 
after the conquest of Southern Italy by their arms. The old potteries 
of Rome are by no means distinguishable from their neighbours, and 
they probably imported Greek, Etruscan, Campanian, and other wares 
for all but the commonest and roughest usages of life. Old Rome, 
before the rebuilding of the city by Augustus, who boasted that he 
had found it of brick and left it of stone, was built of brick houses. 
The Roman brick was made of the same shape and dimensions, and in 
the same manner as the Greek, and Vitruvius calls them Lydia, penta- 
dora, and tetradora, The usual dimensions are 15 x 4 inches superficial, 
and 2 inches thick, and they rather resemble tiles than bricks; but 
some, in dimensions like the modern bricks, are seen in the Meta Sudans 
at Rome. The paste of the Roman bricks is of a close, compact, and 
fine texture, remarkably hard and sonorous when struck, and is of 
a dark red or straw colour. often bear traces of the feet of 
eked hob-nailed sandals, goats, dogs, and other animals which have 
over them while drying in the kiln, and have inscriptions 

incised upon sometimes alphabets traced by boys, poetic 
effusions, the dates when prepared, and the p' for which made. 
Tiles, tegule, are distinguished from the bricks by their flanged edges, 
hamate,and were made by the same ; theyjwere covered at the 
joint by a semicircular tile, imbrex, the end imbrex of the series ter- 
inating over a semi-oval upright, called the enteficum, on which was 
impressed in bas-relief an architectural ornament or figure of a deity ; 
the cornices also of terra cotta had gargoiles in shape of the head or 


14 foot tiles; some are slightly convex, and sometimes more convex, 
and at the Byzantine period, some of the roofs seem to have been 
gilded. Besides for roofing they were used for the floors of the 
hypocausts, suspensoria, or low storied h , altegia, tegulicia, and 
graves ; flue tiles or pipes, tubi, scored at the sides with a hackle or 
comb, fixed with a small nail of lead, clavis muscaria, were used for 


heating winter its or conveying the smoke from the furnaces 
of the hb ; wall tiles, bipedales, with various ornaments; 


eg 


indrical drain tiles, tubuli, sometimes hemispherical and open, above 
inches diameter. Fragments of bricks and tiles were used for the 
ruderatio, or understrata of roads, and for the red tesserae of mosaic 
pavements. The brick and tile makers, teguli ab imbricibus, tegularii, 
stamped on the tiles inscriptions in bas-relief letters, Those on the 
tiles often are circular medallions with a device, the name of 
the fabric, opus doliare, or “ pot work,” the consuls when made, the 
farms, potteries, oficine, figline, doliares oficine. These inscriptions 
about A.D. 100, and end a.p. 222. When the tiles were 
made by the military, the decurio of the workmen stamped on them 
the name and titles of the legion, cohort, or other military division by 
whom they were made, in an abridged form. Other portions of architec- 


leaden plugs or nails to the impluvium, and painted 
co in tempera, were also made of a terra cotta like the 

Much care was bestowed on this branch of the fictile art, and 
the times specified for their fabric in spring and autumn, and 
Hostilius Saserna the elder and younger, two writers 6n agriculture, 
had, according to Varro, written on the subject of the potteries. 
Although the Romans imported under the republic statues from 
Etruria, at a later period they were made in the Roman territories ; the 
principal statues of this material at Rome were a Felicitas, made by 
order of Lucullus, and a Venus Genetrix for Julius Cesar; in later 
times terra cotta statues were gilded. Few figures of large size have been 
found at Pompeii, Pozzuoli, near the Porta Latina at Rome, and at 
other places. 


Throughout, however, the Roman empire, small figures of terra cotta 
called sigilla or sigillaria, used for votive or religious Dol aappe for 
presents on the festival of Saturnalia, some representing deities, 

of common life, or grotesque figures like modern toys, 
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crucibles and moulds of false coiner, and great quantities of lamps, 
lucerne, were made of this material. These were stamped out of 
moulds, te Orme, 


potters called lucernarii ; the body is peels A * 
cireular shape, def ncoap more proj ene e handles in 
shape of lunes, busts of Serapis, an ornaments or plain rings. 
They are generally only a few inches long, and sli 
surface,on which are stamped, in bas- f . 
subjects taken from the poets, the games of the circus, and 
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_ The pottery of Rome was probably imported from Etruria, and the | amusements of the streets. At a later period in the empire, the Jews 
earliest ware was the black Etruscan, Numa, indeed, is said to have | or Christians used as a device the golden candlestick, the monogram of 


Christ, and other religious devices. These lamps have generally on 
their base letters stamped in, either the name of the potter, and 
potteries, or the place and date. The principal lamp-makers lived at 
the Porta Trigemina, situated at the foot of the Aventine, and towards 
the Tiber, where Cacus the robber giant had dwelt, close to the Salt 
Springs or Salt Pans, and on the Vatican. The trade was active, and 
the lamps appear to have been imported throughout the empire. 
Besides the normal type, some fancy shapes occur, such as a pair of feet 
and a gladiator’s helmet. Lamps were in great use for household 
purposes, illuminations, funerals, and votive offerings. Notwithstanding 
the introduction of metallic vases in the latter days of the Republic, 
the Romans, especially the poorer classes, made various kinds of 
earthenware vases for all household and some religious purposes 
even during the Empire. Large casks, dolia, made of a coarse red, 
white, or yellow clay, and 7 or 8 feet high, hooped with lead, were made 
by particular makers called doliarii, and used as vats for holding wine ; 
they were made in the same manner as the pithoi, and they gave the 
name of opus doliare to earthenware. The Roman. potters used the 
wheel and moulds for the production of other vases, and kilns of 
potters have been discovered in Germany, France, and Britain with 
vases, remains of materials, and tools. The principal vases are the 
unglazed yellow used for amphora, lagen, bottles, a flat vase with a 
spout called the mortarium,and many small pater; cups and bowls, 
bottles, cadi, gutti, olla or jars, cups, calices, mortars, and sometimes 
amphore were often made of a pale red ware, the paste mixed with 
asmall quartz pebble; a kind of gray ware made of a sandy loam, 
resembling stone ware, was used for mortaria and amphore; small 
plates, patelle, cups, pocula, or ciboria, stands for vases, or candlesticks, 
cerule, were often made of unglazed black, ornamented with engine- 
turned, or thorny, or scaly ornaments ; this ware is of late period, and 
probably succeeded the other ware about the 3rd century a.D.; a few 
vases of small size for the table have been found of a brown ware, and 
a class of small vases with egg-shaped bodies and tall necks—the 
ancient phials. 

At the close of the Greek vase art, the paintings had entirely 
disappeared; the vases entirely coloured black, being ornamented 
with subjects on relief in imitation of relief ornaments, cruste or 
emblemata, of metallic vases, and vases of this class appear to have 
been made in black and red glazed ware at Cuma, Capua, and 
Aretium, This ware, the finest produced by the Roman potteries, 
and apparently commencing about the 1st century B.c., was called 
Samian by Plautus, and the writers of the close of the Republic, but 
Campanian by Horace and writers of the Empire. Vases of this class 
have indeed been found in the Greek islands, and may have thence 
been imported originally to Rome, but the chief site of the fabric was 
in Aretium, whence it is frequently called Aretine ware. It is dis- 

ingui by its close compact paste of a bright red coralline colour, 
breaking with a fracture like sealing wax, and glazed externally with a 
mere polish or very thin siliceous glaze. . The vases are of small size 
chietly bowls, trulle, cups, calices, bottles, gutti, flat, circular, or oval 
dishes, tureens, either plain and turned on the wheel, or else ornamented 
externally with subjects in bas-relief, and made from moulds. These 
moulds,were made of a hard compact and pale red clay, and the subjects 
were produced from moveable types’of hard clay set up into composi- 
tions and stamped on the moulds, The subjects are taken from Roman 
works of art and mythology, the principal buildings and statues of 
Rome, gladiators, amusements of the circus, and erotic scenes, or 
arabesque and floral ornaments. The subjects are arranged in one or 
more friezes round the vase, and fill up the external surface. These vases 
are impressed with the names of above 500 potters, some of Gaulish 
origin, showing that the red ware was manufactured in France and 
Germany. In the plain vases the names are stamped on the inside of 
the bottom, while on the vases with bas-reliefs on tesserae with letters 
in relief; the names of the potters are preceded or followed by the 
expressions M (anu) by the hand, oF (ficina) the establishment, r (ecit) 
he made. The majority are slaves distinguished by their single 
names, but the single names of freedmen or free proprietors appear on 
some specimens. ‘The potters were called figuli or figulinarii, as makers 
of vases jictiliarii, and larit and ampullarii or pot makers. The 
merchants who dealt in the ware were called negotiatores artis cretarie : 
traces of their manufactories and shops have been found at Nancy, 
Paris, Nismes, Lyons; Clermont, near Bourdeaux, Rheinzabern, 
Heiligenberg, and Mayence ; while the ware has been found as far east as 
the Crimea, and west, as the W. coast of England, and distributed 
throughout Italy, Greece, Asia Minor, the Islands of the A.gean and 
Archipelago, and the confines of the Roman empire. There is a great 
difference in the ware; that of the lst century B.c. from the potteries 
of Campania being of finer earth and glaze, ornamented with relief 
sometimes delicately executed. In Northern Europe, that made 
under the first Cvesars is of the finest colour, brightest glaze, 
hardest paste, and best executed ornaments. Under Vespasian and 
his sons the is good, but no longer fine, and the vases resemble 
imitations of the earlier ware, At the time of the Antonines, a.p. 120, 
true Samian is no longer found, the shapes are still good, but the 
fracture and glaze are coarse, and coloured with red lead, or sulphate 
of iron, and an inferior glaze, After the age of the Antonines, the 
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decadence is stil] greater, the colour and glaze of the false Samian much 
worse, From some of the figures the art appears to have been con- 
tinued to the 4th century a.p. Some of the later vases are decorated 
with relief ornaments a barbotine, prodyced by squi the cla 
when moist out of a pipe or spoon, and modelling it into req 
shape with a tool. Vases of this ware have also s cut with a 
sharp tool out of the body of the vase, in imitation of the diatretum or 
engraving on glass, The principal sites in Italy for celebrated vases 
under the Empire were Arctium, Allifie in Samnium, celebrated for 
its cups, Pollentia, Surrentum, Modena and Rhegium, besides those 
already mentioned. A few vases of lustrous black ware were made by 
the Romans, but the red Samian or Roman ware seems to have been 
succeeded by a glazed black ware, probably as early as the 3rd century 
in Gaul and Britain, made by the native potters. These vases are of 
various pastes, made by the wheel, but often decorated with subjects 
@ barbotine, consisting of gladiators or hunting scenes and ornaments 
punctured in or incised. The oe sites of the fabric were at 
Castor and the Upchurch marshes near Sheerness, and at Crockhill 
in the New Forest ; the paste of this last is made of a dark gray clay, 
and the surface covered withan alkaline maroon glaze ; the Castor ware 
was made of a gray clay, and the external colour is supposed to have been 
produced by condensing the smoke of the kiln on the vases while baking; 
the Upchurch ware is made of the London clay with an external black 
glaze or polish, that found at Crockhill was made of a local blue clay 
covered with an alkaline maroon glaze. Small vases, principally 
drinking cups, with corrugated sides, were made of this ware. Similar 
wares, but occasionally impressed with the names of potters in relief, 
have been found in France and Germany ; and a black glazed ware with 
a red paste, having in slip of pipe clay such expressions a8 AVE 
hail, stse drink, pa vixve give wine, in the shape of jugs and bottles, 
and perhaps as late as the 4th and 5th centuries a.p. Besides these 
imperfectly glazed vases of a tender lustrous pottery, the fabric of 
an enamelled or glazed terra cotta, covered with a thick siliceous glaze, 
im some instances produced by hand, seems to have been handed down 
in Egypt, and the products in the shape of lamps and jugs imported 
from Alexandria throughout the Roman world, a fact important to be 
remembered in the history of the revival of glazed ware in modern 
Euro 

The aboriginal natives of northern Europe, the Celtic, and Teutonic, 
and Scandinavian races, had from the earliest period a rude pottery, 
consisting of coarse vessels of clay, of rude construction, with o) 
mouths, thick walls, made of a paste of clay mingled with small pebbles, 
and imperfectly baked in rude furnaces by means of wood, straw, 
or weeds. This ware, more or less brown or gray, is found in the 
lowest stratas of human remains, the tumuli of the races which used 
stone and bronze weapons, and in the oldest cromlechs, It was not 
made on the wheel, but fashioned by the hand; and the ornaments 
imitate the rude tattooing of the natives, and the decorations of their 
jewels, consisting of hatched bands, chevrons, zones, and other designs, 
either iearevaset by twigs or rushes. These vases, known to the 
Re as b de, or baskets, and imported to Rome, hold the ashes 
of the dead; some few are of small size, and all appear to have been 
employed for household purposes. They exhibit great local differences, 
and some of the most remarkable are those in shape of ancient houses 
found at Chemnitz in Thiiringen, at Roenne, in the isle of Bernholm, 
and at Parchim, These native wares appear to have never been 
entirely superseded by the Roman wares amongst the Northern races ; 
and the Germans and Anglo-Saxons, Scandinavians and Gauls, under 
the first dynasty, manufactured a kind of ware of a dark paste, imper- 
fectly baked, or even sun-dried, and in the shape of jars, ornamented 
with impressions from bone or wooden stamps, representing fleurettes, 
crosses, triangles, and other ornaments, dis in bands or rows 
round the neck of the vases. The use of glass, horns, wooden cups, 
and jugs of perishable materials, caused, however, the disuse of er 
vessels of earthenware. After the fall of the Roman empire, the 
working of terra cotta disappeared with the decline of the arts, and 
only reappeared with their revival. Large and remarkable pi as 
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stated to be the fine red ware of Anatolia, that of Broussa, the 
white of Mecca, the red coffee-pots of Has in Yemen, the red 
bowls of Sana, the water bottles of white ware of Cora in 
In India the character of the ware resembles in its type that 


pagodas; at Calcutta the ware is reddish 
of Cochin China is fine, hard, light, 
ite and turned, with another. fabric i 
Ceylon produces spheroidal yases, of a red paste ; 
turned pottery ; Sumatra, at Palembang, water coolers of a 
e reddish-brown ware, Manfaloot, in Egypt, makes great jars of 
yellow clay for holding indigo, and eelah mograbby, or white water 
coolers of Khenneb in U; 
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pottery of America resembles in i pee ee 
the rudeness of its type, ornamentation, and baking, that found in 
of the wor That found in the northern states, in the 
tumuli at St. Louis, near the river Merrimac, in Ohio, in mE 
Virginia, and Tennessee, has its paste often mixed with the shells of 
Myas anodonta, and is ornamented with lines and hatched marks, 
These potteries are of the rudest kind; those of the Toltec and Aztec 
nations, which are found in Mexico, show ter artistic merit, and 
are principally of red ware, ornamented with native patterns in white 
pipe-clay, sometimes modelled in various shapes, decorated with 
modelled ornaments of figures of deities and other objects, occasion- 
ally covered with a siliceous glaze. In terra-cotta figures of deities the 
natives particularly excelled, and have retained the art, modified by 
Spanish influences, to the present day. In Mitla, Palenque, and bey oc 
, have 


many objects of various kinds, in terra cotta and soft 

discovered. The pottery of Mexico at the present day is deseribed as 
uliar, of a dirty white, pearl gray, reddish yellow, or black colour, 

fight, and sometimes reddened with ochre, never made by the wheel, 

but decorated with ornaments of a black colour, and similar to that 


in shape of human heads, men, and animals, and decorated with orna- 
ments resembling the Greek. meanders, or with animals on the body, 
and handles, Some resemble the Chinese, especially certain vases 
with a gourd-shaped body and bifurcated necks ; and many with 
mouths, when blown into by the mouth, give forth a whistling 
The potter's art was exercised by all tribes of the continent except the 
natives of the Pampas, In Brazil the ware is of a red or black colour, 
modelled in sh of fruit or animals, and coated with an unctuous 


that of S. Antony, were executed, however, by Nicolo of Arezzo, in the 
14th century, for his native town; and in the 15th, Simon made a 
aes of heroic size for Florence. Celebrated works of Mazzoni 
Guido Paganino of Modena, and Belsa of Florence, are still seen in that 
town, Venice, Ferrara, and N. ; and in Spain. in the 16th century, 
Miguel made colossal statues of St. Paul and St. Peter, for the cathedral 
of Seville; and Germain Pillon, in France, at the close of the same 
century, executed colossal religious works. ing the 18th century, 
however, only coarse figures for gardens seem to have been made of 
this material. At the close, however, of the last century, the art had 
considerably revived, both for sculpture and architecture; and in 
France, both Clodion and Méne executed works of merit in this material. 
The application of terra cotta to buildings and sepulehres has had, 
however, a r extension, and the buildings of Toulouse, Dresden, 
Berlin, and Munich, the churches and other edifices, are often enriched 
with terra cotta reliefs and other ornaments, The use of bricks, which 
it is scarcely possible to conceive can have been entirely lost, is said to 
have been re-introduced into land by Alfred in the 9th century, 
Lelia 3 to the best authorities does not date earlier than the 
century. 
The manufacture of a soft fine pottery, and of a coarse pottery un- 


varnish. The modern ware of Peru differs from the ancient, but still 
retains a local character. At Lima and Callao a red pottery, covered 
with an ochreous coating, and a blackish ware, all hand-made and fee 
baked, is manufactured, along with a coarse red pottery at Itaty. N 

of Corrientes coarse black tinajas, in imitation of the Spanish, are made, 


The ware of Chili resembles that of Peru; that of Paraguay is black. 
The Moors are sup 


on the conquest of Spain, a.p. 711, to 
have introduced into Europe the use of glazed tiles from Asia, similar 
tiles having been found in the mosque at Medina, a.p. 707, and in the 
early churches of Pisa, Pavia, and Sicily; but none of these tiles 
azulejos, found in the Alhambra, appear to be earlier than a.p, 1300, 


enamelled vessels, of a date even earlier, have been found 
either the works of English or foreign potters. The 
Spanish pottery were Talavera, Valencia, and Trata in 
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, bacini, by the 

e Pisans in 4.p. 1115, 
to have 
Lo age A.D. 1415-1420, who made 
i subjects in high relief; and tiles of glazed ware, prin- 
eae aie altho other colours, as yellow, blue, green, and 
by him and his family till ap. 1560. The 
Majolica, from the island whence it had first come, and 
of artist who supplied some of the designs, 
has been given to this ware. The early kind from .D. 1540 to 1560, 
called mezza majolica, ornamented with ues, coats of arms, 
busts, and its, is distinguished for the brilliancy of its colour 
i glaze, the ruby tint being peculiar 
Gubbio, and supposed to have been 
ma or finer ware subse- 


the art haying been up to that period fostered 
the Gukee of Ustine This ware was introduced into Faenza, 
and Rimini. The principal shapes are the piatti di pompa or 
but flasks and bottles for the ducal spezieria, and pilgrims’ 
were also made. The subjects are often accompanied by 
explanatory inscriptions, the objects, date of vase, and initial of the 
ere Sreeahy Disord on Sho beck. The principal artists were 
Cencio and Orazio Fontana. The ware continued to be 
duced in Italy at Naples, Castelli in the 16-17th century, and at 
Siena, Savona, and Urbania, till the 18th century. 

The manufacture of Majolica was introduced into France by 
de Medici, a.p. 1590, and flourished at Avignon, Nevers, 
St. Cloud, and Rouen till the close of the 17th century ; but the ware 
was that of Palissy, invented by the celebrated 
potter of that name at Saintes, a.p. 1555, who from beholding an 
enamelled cup of Majolica or Nuremberg, after many years of laborious 
and unsuccessful experiments, made vases of a gray covered 

hard enamel and painted with bright and varied colours, chiefly 
i ornamented with fish, reptiles, flowers, and other 
, moulded from nature, found in the vicinity of Paris. His 

i i rustiques, thus ornamented for 
, tiles, dishes, and jugs ornamented with 
in relief. The art was continued by his 
less taste and excellence. Besides the Palissy ware a 
Henry IL., consisting of a glazed hard 

clay covered with a transparen 
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t glaze, appears to have 
It is peculiar for sten- 
ixed colours, with a predominance of yellow 
moulded figures, while encaustic tiles similar to those 
in France in the 13th century, 
to have been made at Beauvais in the 


in France. 
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the European market till the beginning of 
py ani Chil ot Aan as Sp 18 Borie, bows mpernaded 

the Chinese porcelain was also imported into H and 
ngland, Like the French and Italian wares the Delft has the 


finest products potteri , 
beginning of the 17th century, and are known as the Flemish stone 
ware, 


The earlier Anglo-Roman and Saxon vases of England appear to 
have ceased prior to the Norman invasion, the Saxons having exten- 
sively used horns, leather bottles, glass vases, and other materials ; 
but the manufacture perhaps revived under the Plantagenets. The 
earlier English pottery consists of encaustic tiles of red brick, with 
relief, sunk or inlaid or laid on patterns, used only-for religious edifices, 
in the latter part or the 12th or beginning of the 13th century ; the 
oldest ornamented with heraldic bearings or badges, those of 13th-15th, 
with elegant foliage, and arranged in sets of single tiles of 4, 9, or 16 
to the set, with heraldic bearings, mounted knights, grotesques, and 
inscriptions, till they were superseded in the 16th century by Flanders 
or gally tiles of foreign manufacture. Tiles of all these classes have 
been found in the principal old religious edifices of England, and 
appear to have been made in potteries attached to the monasteries, 
kilns having been discovered at Bawsey near Lynn, Droitwich, Malvern, 
and Saredon, some built of semicircular arches separated from each 
other by a massive pier. 

In manuscripts of the Norman period earthen vessels are represented, 
and the cruskyn or cruske is mentioned as early as A.D. 1324, and 
in works of the 14th century, the godet or godette about the same 
ape the costrel or flask, hung by a strap to the side, and ¢ygs or cups. 

he accounts of the executors of Eleanor, wife of Edward I., mention 
a payment for pitchers to Juliana the potter; but her name appears to 
be foreign, and it is uncertain whether they were not Flemish; in 
A.D. 1446, the accounts of Sir T. Howard contain orders for payment 
to the potters of Horpesley for earthenware jugs, and so do those of 
Edward IV., and in 1512 they were in use in the household of the 
Earl of Northumberland, and continue to be mentioned till the 
close of the 16th century. 

The existence of early English potteries has been proved by the 
discoveries of moulds as old as Edward IIL. and of jugs, pitchers, 
costrils, and other vessels at a depth, and under circumstances showing 
that some must have existed as early as the 11th century. They 
are made of a coarse brittle brown paste, covered with a black or green 
plumbiferous, or leaden glaze; some of the most remarkable are wine 
or water pitchers, moulded in the form of Norman knights of the time 
of Henry IL, or with heads of that of Edward Il. This ware was 
continued till the commencement of the 18th century, and often has 
dates in the 17th century ; a late pottery of it was at Wrotham. As 
early as the beginning of the 17th century Dutch potters are said to 
have established potteries of Delft ware at Fulham and Lambeth, and 
wine pots dated 1642 and the following years, and other vessels of this 
ware, are known till the close of the 17th century. Delft was made at 
Liverpool about the same period, and at Lambeth till a late period, 
but during these centuries, stone pots or Bellarmines, from Flanders, 
were extensively imported, although this ware appears to have been 
made in England at the time, while porcelain, mentioned as early in 
France as 1370, in the reign of Charles le Bel, began to be imported 
into England in the reign of Henry VIII. and Elizabeth, in 1587, and 
was later called China, and came from Venice; a heavy duty was 
laid upon it by Cromwell. But the chief seat of the English potteries 
was in Staffordshire, at Burslem, where coarse culinary vessels of red, 
brown, and mottled pottery were made. It is here that in 1670 were 
made the butter-pots of cylindrical shape, and of sufficient capacity to 
hold 14 Ibs. of butter, the size and quality of which was phen ee 4 by 
an act'of parliament. The vicinity supplied various clays suited for the 
different wares, and a lead glaze was obtained by the use of galena, or 
sulphate of lead. In 1680, salt glazing was accidentally discovered. In 
1685, white and brown stone ware was made from local clays, and 
Crouch ware in 1690, glazed by salt and red lead. In the same year 
the Elers, brothers, of Nuremberg, established themselves at Bradwell, 
and attempted to produce an imitation of the red Japanese ware; but 
their secret having been discovered by Astbury, they removed to 
Lambeth or Chelsea in 1710, Astbury, who at first produced red 
ware, afterwards made a white dipped, or white stone ware of Bide- 
ford pipeclay and Shelton marl, and in 1720, the use of flint was 
discovered, and slip kilns for boiling the clays; and plaster of Paris 
moulds were subsequently introduced. Improvements in the working 
of the clay were made by Booth about 1750, but the great stride in the 

ies was made by Wedgwood, who produced an improved cream ware 
in 1759, which was named Queens ware, after Queen Charlotte. From 
1760-62, he invented six different kinds of ware; he was the first to 
introduce a classical style and fine wemepa by the aid of Flaxman, 
into the art, and showed as much taste in the moulding of his pieces 
as excellence in the ware, which, made of the fine grey marl from 
under the coal strata, produced a material uninjured by the vicissitudes 
of temperature, of a cane colour, and at first ornamented by a rude 
border, was subsequently covered with a pattern; he also made terra 
cottas, basalt, jasper, granite, and onyx wares, especially plaques, 
medallions, and works of taste and vertu of a blue jasper ware, with 
white figures in relief, which obtained a great: Muropean reputation. 
As early as 1767 the discovery was made of applying printed designs 
from copper-plates to pottery, which was thus decorated at Liverpool 
by Carver and returned to Burslem. Sarah Elkin, a servant of Wedg- 
w first discovered a successful method of gilding earthenware, 
and J, Hancock, about 1800, used a process resembling water-gilding 
for the same purpose. ‘ 

Although Cornish clay was introduced into the Staffordshire pot- 
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teries, the manufacture of bard in is said to have been restricted 
to Plymouth and Bristol, and only flourished there for a short period. 
Towards the cloee of the last ia” Gey og was first introduced into 
the Staffordshire ware by Spode. nes or phosphate of lime were 
first used about 1800, and made an important change in the manufac- 
ture of soft porcelain. 

At Lambeth, the site of early pottery, delftware continued to be 
made till recently, and stoneware is still made at Lambeth and Vaux- 
hall; potteries also existed at Fulham, Bristol, and Leeds, in the 18th 
century, and at Liverpovl from 1674 chiefly of delftware, where, in 
1753, Sadler and Green first employed printing upon pottery; and 
Chaffers here established a manufactory of white earthenware; and 
another potter, Pennington, in 1760, produced a very successful blue 
colour, and imitations of oriental vases. The principal pottery here in 
later times was the Herculaneum, established in 1794, and continued 
until 1841, which produced China of a peculiar character, and stamped 
with the name of the manufactory. At Lowestoff a pottery was com- 
menced in 1757, but abandoned forty years afterwards; and another 
existed at Nottingham in 1641; and at Sackfield a pottery was esta- 
blished for stoneware in 1713, but ceased about 1800; and an obscure 
pottery was set up by one Place, at York. 

Similar to pottery, but technically distinguished from it by its un- 
changeability under gr aeattane gH Fa its translucency, and its 
superior hardness, is the ial called Porcelain. The term is of 
uncertain derivation, The material, invented by the Chinese, consists 
of kaolin or alumina, and pih-tun-tze or silex, which according to 
the proportion in which they are mixed form a hard or soft poi i 
It was invented at Sinping in China, in the time of the Han dynasty, 
between B.c. 185-88, made considerable progress in the 3rd century, 
A.D. under the Wei, and a blue kind was made at Tunggaon in the 
province of Chekeang, under the Tsin, who commenced a.p. 265, and 
continued till s.p. 419; subsequently under the Chin, a.p. 583, the 
celebrated potteries of Kingtechin made porcelain for the imperial 
court, The colour varied according to the dynasties, blue, green, and 
white in turns prevailing. Porcelain was also manufactured in a.p. 
954 in Honan, in a.p. 960-1279 in Soochow, and in the city of Tingchow 
in Pihchele. Crackle porcelain was first made at Soochow, and the 
other localities produced different colours and patterns; but the prin- 
cipal site was Kingtechin, which, commencing in A.p. 581, has continued 
till the present day. In a.p. 1506, foreign cobalt was introduced, and 
about 1573, the delicate eggshell-ware was invented. 

Marks are found upon Chinese pottery, sometimes animals or objects, 
at others inscriptions, principally imitations of seals stamped upon 
books in vermilion or blue with seal characters. The oldest date 
known is that of Hungwoo, a.p. 1368, and the practice has continued 
till the present time. The principal varieties of Chinese porcelain 
known to Europe are the pure white, the blue and white, or Nankin, 
the Soumali blue, the Celadon green, the marbled or shot, the 
citron or imperial ware, the ruby blue or brown. Besides porcelain, 
the Chinese extensively manufacture and use a terra-cotta, and 
unglazed and enamelled earthenware. The manufacture of porcelain 
was introduced into Japan, B.c, 27, and the potteries are situated 
at Imari in Fizen, and at Firose. The porcelain is whiter, of better 
quality and style than the Chinese: but in other oriental countries it 

_ appears doubtful whether hard porcelain was known. As early as the 
8th century, the Chinese carried their wares to the coast of Arabia, 
and in a.p, 1154, porcelain is mentioned by Edrisi. In the 18th century, 
Marco Polo describes the manufacture, and in the subsequent centuries 
it was exported to Barbary and Florence, but the first regular importa- 
tion was by the Portuguese in 1518, and an extensive trade was carried 
on by the Venetians, Dutch, and English. Its first a pearance in this 
country was a.p. 1504, The passion for collecting China appeared in 
Europe at an early period of the 16th and 18th centuries: Charles V. 
in 1541, presenting a set to Maurice of Saxony; Louis XIV. ordering 
services of porcelain from China; Mary the wife of William III. of 
England collecting China; and Frederick A of Saxony in 1717 
founding the collection of the Griine Gewilbe at Dresden, In England 
the passion still continues, immense prices being given for fine speci- 
mens of ancient Chinese porcelain, Two hundred years after the 

. importation of porcelain, Béttcher of Berlin, in 1715, produced a per- 

fect white porcelain at Meissen, near Dresden, in the reign of Augustus 

IL; his first attempts produced a red stoneware like jasper, or with a 

glazing of brilliant colours, and Chinese ; but under sub- 
sequent ent, Héroldt in 1720, and Kandler, a sculptor, in 

1731-56, improved the paintings and shapes; grotesque modelled 

figures and ornaments in the floral and rococo style were extensively 
manufactured. The art, although guarded with jealous care, was soon 
carried over Germany ; Stibzel, a foreman of the Meissen establishment, 
fled with his secret to Vienna in 1720, and established a fabric which 
differs in glaze and thickness from Dresden. Other manufactures were 
set up in Bohemia, and in Hungary; Ringler, a workman of the 

Vienna factory, carried the secret in 1740 to Héchst, near Mayence; 

and the establishment rose to repute under Melchior, a modeller. 

Busch, a Saxon, established it at Keltersbach; in 1750 Bengraf, a 

Héchst workman, worked for the Duke of Brunswick at Fiirsten- 

burg; Ringler also sct up a manufactory in 1755, at Frankenthal, 

w continued until 1800; and lesser establishments arose at 

Nymphenburg, and Baden, and Ludwigsburg. At Berlin a private 


establishment, sct up in 1751, was subsequently purchased 
Frederick the Great, od attained an excellence and eminence whic 
= retains, Other Paes rere pri os a in Hesse 
uringia ; and were also introduced into Russia e Empress 
Elizabeth, in 1751, at Twerand Korsec, In Holland, at Arosterdean eal 
the Hague, and at Arnheim, unsuccessful attempts to manufacture 
oe omg profitably were made; and at Copenhagen, at Zurich, and at 
—o Log! Lake of p paras icgport oo oe pea ea 
introduction of porcelain into England created the soft porcelain. 
The history of the earliest manufacture is involved in much obscurity, A 
man established at Stratford-le-Bow was abandoned in the early 
part of the 18th cent 


M - 
then called, was made earlier than 1695. At first it imitated, in its 
blue and white rns, the Chinese or French models; but George IL, 
the Duke of Cumberland, and others, procured superior means 
manufacture from Germany, and under the management of Spremont 
it attained great excellence; but the potteries were abandoned in 1765, 
The vases were modelled by foreign artists in forms resemb) , 
Dresden, and painted by first-rate painters, while a fine claret colour is” 
said to be iar to this fabric. Many of the drawings are very 
beautiful, and the vases realise immense prices. On the abandonment 
of the Chelsea works a factory was subsequently set up at Derby, 
where the moulds, workmen, &c., had been transferred, but has since 
been discontinued. Those of Worcester, founded by Dr. Wall in 
1751, who is said to have invented the art of printing upon porcelain, 
not only attained, but maintain great excellence. At first they 


imitated the Chinese, then the Sdvres and Dresden ware and 


ornaments. , established in 1757, is best known for 
brown or chocolate ware. At Colebrooke Dale in 1756, at Nan v 
in 1813, and at Leek in Staffordshire, minor establishments of porcelain 
have flourished. The manufacture of hard porcelain in , com- 
menced by Cooksworthy at Plymouth in 1705, y 


and subsequi y 
transf to Bristol in 1776, was abandoned since Lint pera, a 


revived by the late Mr. Minton in 1850. "S 

The soft porcelain of France was manufactured at St. Cloud as 
as 1695, and was at by freee ad een rye in Pha _ 
attained great perfection m uquets of great ou 
1754; but two years it was removed to Sovres awhile 
patronage of e de Pompadour. In 1768 the accidental dis- 
covery of kaolin and pihtunse led Macquer, the superintendent of the 
sotabiishioant: to the production of hard in; but the manu- 
facture of soft in was not entirely oned till 1804. This 
manufactory has produced the most beautiful examples of European 
porcelain, ‘Gistinguished by the beauty and brilliancy of its colours, 
the dark and light blue, yellow, green, and Dubarry, or rose-pink, and 
the elegance of its paintings, after Watteau and other artists, although 
the forms till 1785, when classical shapes were introduced, 
equalled its rivals of Dresden. The high prices and demand for this 
elegant article of vertu have led to various counterfeits, the doctoring 
of old specimens, and the fabrication of modern imitations, so that it is 
as difficult to detect spurious Sevres porcelain as false coin. Other 
places, as Chantilly in 1735, Orleans in 1753, Arras in 1782, 
in 1750, and Paris in 1773, manufactured soft or hard ; and 
in 1785, at La Doccia, near Florence, a Piast aantn ylang pokcoe 
was manufactured in imitation of oriental, Sévres, and Capo di Monte, 
distinguished by its modelled forms. At Venice the manufacture 
ceased in 1812. At La Nove, near Bassano, in Lombardy, at Turin in 
the end of the 18th century, and at Capo di Monte, near Naples, a porce- 
lain, finely painted and moulded in high relief with shells and 8, 
is said to have flourished from 1736 to 1821, an offshoot of which 
was established at El Buen Retiro, near Madrid, about 1759, but was 
completely destroyed in 1812; but another fabric was subsequently 
established near id in 1827. A fabric of hard porcelain flourishes 
at Vista Alegre, near Oporto. »" 

Although the use of vessels with plumbiferous glazes has been in 

t part ee by other wares, yet it is still extensively manu- 
ured in England, ce, Germany, Portugal, and in Switzerland, 

different localities using different processes, as the actual metallic lead 
in Finisterre, and the galena in other places, as in Sardinia. The 
manufacture of majolica has in fact never quite disappeared in Europe ; 
into Naples it was introduced at the close of the 18th century, and 
pieces of a iliar kind were made ; the recent majolica of Venice is 
thin, with bluish-white enamel and ornaments in repoussé work, In 
Holland, a manufactory, the survivor of the delftware, still remains, 
Glazed wares of a green colour are made at Smyrna; in India, and at 
Pegu. The use of stanniferous glazes in the East has been continued 
till the t day, since an early period ; they are still used in Turkey, 
Asia Minor, and Marocco, with red ornaments on a white ground, and 
oriental At Shershel, in Algeria, lamps are made. In 
Persia, as early as 1146, fayences of na Bisa with white ornamenta, 
and of a golden colour at a later period, have been made. In A 
the use of enamelled wares, ially for tiles and other archi 
ornaments, dates from the 10th or 11th centuries. 

The modern potters, like the ancients, often placed on their ware 
inscriptions giving the name of the of manufacture or of the 
maker. Those on the early French and Italian majolica are initial 
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onograms, dates, and coats of arms. Thus, Savona has the Drab body.--Cane marl . . 382 or — or 56 or 26 
"arms of the town; Nevers, N.; Rouen, a fleur-delis; B. stands for Dorset clay. . 22 43 20 46 
‘ Bernard Palissy; Héchst has a wheel; Cologne, an anchor; Delft, Cornish granite . 45 50 24 25 
: ionally a sword; Wi and his successors stamped their Oxide of nickel . 1 7 oo - 
taieh ple emeden tes the nonogrern A. Rj King Auguavos, K: ¥. Mt, Manganese . meek = 2S 3 
| Mel  veaakec an: eas ave Lory ree, The granite in the above bodies gives great density and a very close 
, LJ "3 2 > ~ 


‘ymphenburg, the arms of Bavaria ; Ludwigsburg, a ducal crown and 
C.; Berlin, a globe and cross ; Fulda, F. crowned; St. Petersburg, a 

crowned ; the Hague, a stork; Copenhagen, waves; Nyon, trouts ; 
Chelsea, anchors; Derby, a crowned D; Plymouth, the astrological 
iter ; Worcester, W. and other marks ; Swansea, a trident. 
marks,—a sun under Louis XIV., a crowned eagle 
Napoleon, a comet; the other French potteries have monograms 
The Chinese marks have the name of the maker, or date 
in red or blue, in a square label in the seal or 

the impression of the seals or stamps they 


arts to the embellishment of porcelain, 
* and the refinements of luxury, have vastly increased the value of modern 
Fora long time hard porcelain was the monopoly of princes, 

of producing specimens with charming colours and 
ery great; but the desire of possessing beautiful 
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by kelins, or 
not least, two jars have 
a suit in Chancery. Under such 
instructive collections transcends the power of princes or the prudence 


bof aera er Traité des Arts Cérami 8vo, Paris, 1844; Birch 
2 0, ’ ; 
i Lond., 1858; Marryst, History of 


of the present article is to add a few further observations to the manu- 
details given under EartHenware; and to apply those 
to the two kinds of ware which form the extremes of the 
fine or in, &nd coarse or pottery: earthenware 


, it was ascertained by experi- 


bined with aluminous earth, and subjected to a strong fire, it unites 
Dp glen ng Ee erpesesdicr omar deragen wears 
a third earth, alkaline properties, as lime, magnesia, or barytes, 
retell a sass comeloee charies ie ediectad, each vitcihed botly Tro- 
natural gems. When 


ufactures. In England the enterprising a of Wedgwood 


experiments, 
chemistry, he laid the sure 
ion for all those improvements which have raised the fictile 
manufactures of this co to so high a level. 
The materials are reduced to the consistence of cream, in which state 
th to ensure the 


posed felspar from Cornwall, is added, 
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Drab-colowred Ware is made of the fine gray marl found between the 
coal strata, which burns to a cane-colour in oven; or a white body, 
as above, is stained with oxide of nickel, which gives it a greenish drab 
tint; or with oxide of manganese, 
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flinty fracture, 

Brown or Chocolate bodies are made with a basis of the red ochreous 
clay, obtained from the red-marl formation above the coal strata. A 
great variety of tints may be obtained by judicious combinations of 
oxides of iron, as umber, calcined copperas, bole, &c. 


Brown,—Red clay. ° 83 or 60 
Dorset clay -.  . > 18" 80 
MENG Ee tn Vere te LO 
Manganese . . Pe Be 


Egyptian Black, for tea-pots, ink-stands, &e., is made in the same 
way, but with a larger portion of the oxides of iron and manganese. 


Black.—Red clay Por + 45 or 34 

Dorset clay 36 42 

Manganese. > . 13 12 

Protoxide of iron . Pe 12 
Blue bodies are uced by the mixture of a small quantity of oxide 
of cobalt with a fine white body; when made of vitrescent materials, 


so as to give a gem-like surface without glazing, it is termed jasper. 
This beautiful article is well known by the splendid productions of 
Mr. Wedgwood. 


I bodies.— 
*Bulphate of barytes . 48 or 
China # 16 


Carbonate of . 84 

. China clay . foot Age fess | 

Dorset clay . +. 24 Dorsetclay,. . . 15 
Flint - «+ 10 Cornish granite. , 33 
Gypsum . ° + 2 Whiteleadd. . 3 "8 


These mixtures give a fine white body for ornaments, which may be 
stained blue ty the oon of one per cent. or less of oxide of cobalt, 
according to the strength of tint required; or a nm j r may be 
produced by staining with proton 0 chrome, star gay 

ise bodies.—A body called turquoise has been manufactured 
to a great extent. It is nothing more than a good white body, stained 
= a ea of oxide of cobalt, combined with a large proportion of 
oxi zine ; when glazed, it the peculiar milky tint of the gem 
after which it has been aroko pe | of e 

In this manner, by a proper combination of metallic oxides, either 
as existing in earthy materials, or prepared from their metals, an 
infinite variety of coloured bodies may be produced. They are usually 
prepared on slip-kilns of small dimensions,.the bottoms of which are 
covered with a layer of plaster of paris, if used for the finer colours. 

Referring to EantHENnware for an account of the manner of fashion- 
ing circular vessels on the potter's or throwing wheel; turning them 
to the proper thickness, and working mouldings, &c. ; fixing on handles 
and spouts; and making the peculiar variety called dipped ware: we 
shall add a little to the details there given concerning ornamented ware 
and jlat ware. 

Thrown and turned goods are sometimes ornamented with figures in 
relief, which are made out of flat moulds by children, and fixed upon 
the ware by workmen, who, having carefully adjusted each figure to 
its place, run a little water under it with a camel-hair pencil, which 
unites it to the surface. Goods of an oval or angular shape, which 
cannot be turned, are made by pressing clay into plaster moulds, which 
give the outside form to the vessels. For this purpose the mould is 
made in two parts, and each is separately filled by laying in a cake of 
clay that has been beaten out to the proper thickness on a wet 
ape ara it is pressed into the sould by repeated blows from a 

of wet sponge, then squeezed into all the angular parts with the 
fingers, and smoothed with sponge, wet leather, and horn. When both- 
sides of the moulds are thus lined with clay, they are joined together ; 
and the workman lays a roll of clay along the inside of the joining, 
which he works down until the whole is smooth and solid. The mould 
i carried into a stove-rroom; and when it has absorbed the 
moisture, so as to release the clay, the work is carefully taken out, 
and the empty mould returned to the stove previous to being filled 
again. ey seam Kerrt see on the outside of the vessel is 
remov scraping urnishing 
other appendages 
called hollow-ware 


which excites the surprise of 

oe aa ‘more than any other ch. The workman stands at a 

provided with a whirling-table similar to the thrower’s, but 

which has its motion given by a horizontal pulley or jigger, turned 

his young assistant. Close to his left hand is a ing-block 

of wet plaster, and the mass of well-beaten clay from which he is 
: pe 


eu POTTERY AND PORCELAIN, MANUFACTURE OF. 


_ POTTERY AND PORCELAIN, MANUFACTURE OF. 692 


working ; immediately behind him is the stove-room, in which the 
moulds are ranged on shelves, All being ready, the plate-maker cuts 
his clay into lengths with a wire, and tears off a piece which he bats 
out Gan upon his block by a stroke or two of his batfer, or plaster- 
mallet, te polishes the surface by pressing the side of a long smooth 
knife across it. During this process, which occupies but a few seconds, 
the boy has brought a mould, placed it upon the whirler, and taken 
his place at the handle of the jigger. The man places the clay upon 
the mould, and as it whirls, it down close with his hand; a 
profile, or earthenware , oo ahi has wet to the — of the 

late, is pressed u it as it revolves, the superfluous clay being cut 
+ boy instantly catches hold of the mould thus covered 


supplied at a cheaper rate; one man and a boy 
on the articles which by the old mode requires the work of three 
men and three females, 

Casting is resorted to when a mould is so intricate as to be difficult 
for the workmen to fill. by pressing. Slip clay is poured into the 
mould, which rapidly absorbs the water, and a costing of clay is de- 
posited u the inside; the remaining fluid is then poured out or 
drawn with a syringe, and a thicker mixture is put in, and left rather 
longer than the first before it is withdrawn. e mould is then put 
into a stove todry. Goodsthus made are very light. 

When completed wy the workman, the goods are placed on boards to 
dry, before going to the biscuit-oven,in which they receive the first 
fire. The details of the are described in the article already 
cited ; and the ware, now in the state of biscuit, is ready for the blue- 
printer or for the artist, according to its quality and intended 
a ce. i 

Tn the old days, before the expeditious and cheapening process of 
el ing was known, a set of engraved plates for a table-service 
commonly cost 130/. or 1501, ; and would, with proper care, print 2000 
dozen services before it wanted recutting. The ink used in printing is 
made of linseed-oil, boiled with litharge, rosin, balsam of sulphur, or 
Barbadoes tar; almost every printer has his favourite recipe for making 
this tenacious oil, which is the vehicle of the colour to be used. Blue 
colour is made of oxide of cobalt, mingled with flint or carbonate of 
lime so as to dilute it to the proper tint. Lilac, of smalts 2 parts, man- 
® ese 1. Brown, zaftre 2, litharge 2, antimony 1, manganese 1. Red- 

a manganese 12, litharge 2, flint 2, glass 1, borax 1. Orange, 
litharge 6, antizaony 4, oxide of tin 1, oxide of iron 2. Pink, sub- 
chromate of tin and carbonate of lime, equal parts. Green, oxide of 
chromium, the tints varied with cobalt or tin. Black, red-lead 60, 
antimony 25, manganese 15, fritted together; then add oxide of cobalt 
40, oxide of tin 5. 

Some patterns are executed on biscuit by painters, who lay on the 
colours in gum-water, in which case the firing in the muffle is not 
required; but the choice of colours in this kind of painting is rather 
limited, as the heat of the glazing-oven and the chemical action 
of the materials of the glaze would be destructive to many colours 
which are used by the enameller upon the glaze. For a descrip- 
tion of the modes of printing and ing, see EARTHENWARE. 
The * following are excellent, and have been su 
used in the Staffordshire potteries; they must be peor very fine at 
the mill. Cream-colour glaze—White-lead 66, Cornish granite 22, 
flint 12. Printed-ware glaze.-—White-lead 45, Cornish granite 28, flint 
15, flint-glass 14. In these forms, the ingredients are simply ground 

, and are therefore called raw glazes, in distinction from 
such as have a portion of the materials first united by calcination into 
a frit, or incipient glass; by this practice, a more complete combination 
is effected, a thinner coating of glaze will suffice, and the ware in con- 
sequence is leas liable to craze with c! of temperature. Fritted 
glaze-—Cornish granite 30, flint 16, red-lead 25, soda 12, borax 17; 
mix and calcine in the easiest part of the gloss-oven, in saggers lined 
with flint; then take of the frit 26, Cornish granite 15, flint-glass 10, 
flint 9, white-lead 40; grind the whole with a little oxide of cobalt, to 
increase the whiteness. Drab-ware glaze.—Li 56, Cornish granite 
20, flint 24. Blue glaze-—Flint 40, borax 24, red-lead 16, Cornish 

7, sofla 5, oxide of tin 5, oxide of cobalt 5; calcine, then grind 


with the addition of a little pearl-ash. Green Dissolve six 

of of copper, and precipitate it with a solution of 

; to which add 10 quarts of white g) Yellow glaze.—Colour 

ager eis ‘6 yellow, to the of tint desired; or chro- 

mate of lead. Black —Red-lead 74, flint 14, manganese 10, pro- 
toxide of iron 2. 


We proceed to point out the chief differences between earthenware 
and porcelain. 

Porcelain is a finer species of ware, in which the ingredients are so 
selected that they act chemically upon each other, and are brought to 
a state of vitrification. The fracture has a dense or greasy surface, 
like that of a flint stone, and is not liable to be acted upon by 
acids. When the porcelain is coloured by metallic matter, it is called 


stone-ware ; jasper and some drab-ware are of this description ; but 
hen it is perfectly free from colouring matter, and is ent, 


china-clay, and felspar ; sometimes the felspar is omitted, and a small” 
quantity of selenite, or carbonate of barytes, or strontian, is used in its 
edger body is made of kaolin 70, felspar 14, sand 12, selenite 


4. mixture is sometimes made in lime-water, and must be 
Pee res eee ot 2 ail When the paste is moulded into the 
esired forms, it is fired in the biscuit-oven at a moderate heat; 
when taken out, it is bibulous, and opaque. In this state it is’ 
dipped in the glaze, which is felspar, ground fine, with the addition of © 
a little alkali. prefer a mixture of felspar and broken china 
ground together. It is then submitted to a second fire of great: 
intensity, which not only melts the glaze on the surface, but vitrifies 


the entire mass, which thus unites with the softer matter on the 
face so completely, that the glaze does not form a coating of 
upon the body, but appears like the surface of a = 
lapidary, This homogeneity Page eg any crazing; but process 
one of much hazard, for if fire is prolonged beyond the critical 
nee the fore ey ected, an the gery rg become 

ight, the goods will melt, and sink in the saggers. ental, French, 
and German china are made on peony a ery but the English have 
followed the safer practice which we next describe, and which 
French manufacturers, aware of its advantages, now adopt. Soft 
Tender China is made by firing the biscuit to its full vitrescence in 
first oven, the shape of the articles being preserved, during 
cence, by being imbedded in flint-powder, &c.; and then 
the second oven at a lower degree of heat, so as not to 
melting of the goods. The union between the body and 
however more complete than in earthenware, the glazing 
much more intense. Bones calcined and ground are 
the munufacture of English china, combined with aluminous and 
silicious earths in such proportions that they will vitrify 
This effect is promoted by the phosphoric acid of the bones, which 
a high heat diffuses itself through all the materials, and unites 
them into a translucent enamel, less apt to si 
than the hard porcelain; it therefore may be i 
and with less risk of loss to the potter. English China body consists of 
bone 46, china clay 31, Cornish grani i as 
dishes, &c., a li 
working and more stability in the fire; but when purity 
whiteness and transparency are wanted, a higher degree of 
is obtained by fritting silex and bone together as the basis of the body. 
Fritted China body comprises bone 55, Lynn sand a 2, cal- 
cined together ; then ground fine, with China clay 18. Sor China 
is harder than for earthenware. The following is e 
Cornish granite 25, soda 6, borax 3, nitre 1; mix, and frit in 
oven; then take frit 26, Cornish granite 26, white-lead 31, flint 7, 
carbonate of lime 7, oxide of tin 3. The whiteness is increased by 
the addition pf a little oxide of cobalt, Another China glaze consists 
of felspar 38, Lynn sand 24, carbonate of lime 11, borax 27: to be 
fritted ; then take frit 60, Cornish granite 20, white-lead 20. 

bey eerie es the glaze and mode of firing are the same as 


ae decoration of china oy a Ese! colours me geld — 
employment to a great number of persons, some of whom n 
; apadhanes in their art. The colours used are all 
metallic oxides, which are ground with fluxes, or fusible 
of yarious d of softness, suited to the peculiar colo: 
which they are used. The flux of most general application is 
red-lead 6, borax 4, flint 2. When painted, the goods are 
the enamel-kiln, where the fluxed colours melt, and 
glazed surface. The judicious management of these m 
requires much study, and is still susceptible of improvement 
the aid of chemical science. Blues are made from cobalt, 
by the addition of the oxides of zinc or tin. Phosphoric acid 
gives it a rich purple tint; alumina also varies its hue. Green is 
from oxide of copper, melted with a soft flux, and ground ; its tints 
are varied by adding blue or yellow or white enamel. Fine 
which bear a fire that destroys a copper-green, are made 
toxide of chrome, varied with the addition of cobalt, lead, tin, 
alumina. ed consists of nitrate of iron, dichroma‘ 
muriate of Pink, of subchromate of tin. Rose-colour, 
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Few potters prepare their own colours; they are supplied by persons 
who devote themselves to that art. , 
Gold is applied to china in the state of amalgam ground fine in tur- 


— 


mercially of much importance. 
"manufacture. 
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pentine with a metallic flux. Thus, gold oxidised by being thrown in 
a melted state into aquafortis, 1 ounce ; quicksilver 14 pennyweights, 
oxide of bismuth 1 pennyweight, chloride of silver 2 pennyweights. 
In the enamel-kiln, the bismuth and silver melt, and fix the gold to 
the china, without dissolving it so as to prevent its being burnished. 
There has been some dispute (into which it is unnecessary to enter) 
as to the invention of parian, the beautiful biscuit-ware adopted for 
statuettes. The substance itself came into use about the year 
1842, and is difficult to east tara beet articles > Svea in 
i and shrink much during several successive firi 
ee Patiery.—‘This name is aihends piven to the coarser kinds of red, 
ag Laos eg balnoge feng neko ying which large vessels are made ; 
+ the word, like porcelain, is used in a very indeterminate way. Be 
the substance itself has become com- 
Lambeth is the head-quarters of this 
What is called Lambeth stoneware is a vitrified body, 


the name what it may, however, 


turning in the lathe are processes now much more adopted than 
formerly in the luction of this kind of ware ; as a consequence, the 
of the articles are greatly hone 0p The Lambeth 
ters used to content themselves with any ki 


domestic use now constitute a large and important department of 
Lambeth manufactures. Drain and other pipes, condensers and worms 
for distilling, pumps, jugs, ladles, funnels, pans, baths, jars, ists’ 
pots, tobacco jars, ph-insulators—these are among the 

of of Lambeth stoneware. There are now in 
this district seventy kilns, with an average capacity of 50/. worth of 
ware per kiln. One firm alone, that of Messrs. Doulton, consume about 
8000 tons of coal and 8000 tons of clay annually; for it appears 
that, taking one kind with another, the stoneware requires about as 
4 yop hcleverds bel apbadberatgpaet Seieaton 

the commonest ki of pottery, such as flower-pots, &c., 

be said; the cheapest clay and the quickest work suffice for 
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depend 
ject of the careful gardener to obviate as much as possible these 
a ny er time to secure the advantages derived from the 
itself. These advantages consist mainly in the facility with 
which it enables the gardener to change the arrangement and position 


Sera regres Sates 0) 8 Spares of bones hanes For the 
raising nourishment of young seedlings it is also an advantageous 
process. Exhaustion of the soil is one of the inconveniences which 
result from this system. In order to remedy it liquid manure should 
be ied ; or the plants placed in pan-feeders, shallow earthen vessels 

ing manure, to which the roots have access through holes in 
the bottom of the It is however to shifting more particularly 
that recourse ple Rap iar eae pln temcoan aed 
skilfully performed without injuring the ‘t, is most successful. It 
fa sto sles S08 thie purpden of improving the soil that ahifting is 
desirable ; the roots if allowed to remain long in a confined space form 
a hard knotted which is very unfavourable to the retention of 


of a highly absorbent substance, is subject to grea’ 

tempeney The practice of peeneiees Remeber: plants into the 

during Se Bee ae atl. a << 

they are agai u roots are found to have D 
oe eae ee 


a é fastened themselves 
drainage i of potted prot , and in all 
es 


about the roots. To be managed perfectly a young plant should be 
placed in as small a pot as it will growin, and gradually and successively 
transferred to large pots as it advances. Dr. Lindley (‘Theory of 
Horticulture’) says, “It is by paying constant attention to the shifting 
of the growing plant, by the employment of a very rich stimulating 
soil, and by a thorough knowledge of the kind of atmosphere which 
suits them best, that have been obtained those magnificent pelar- 
goniums, cockscombs, and balsams, &c., that have so often and so justly 
excited the admiration of even the most experienced gardeners.” 

POULTRY, from the French poulet. The term includes all the 
domesticated birds reared for the table; fowls, turkeys, geese, ducks, 
and Guinea fowls. 

Fowls.— The strong and ambulatorial feet of the gallinaceous birds 
adapted to the region where they chiefly resort for their food and the 
purposes of incubation; their toes and nails peculiarly formed for 
scratching up the grains and seeds which constitute the main part of 
their subsistence ; their short wings and the weakness of their pectoral 
muscles, which cause the heaviness of their flight, a deficiency which is 
counterbalanced by the strength of those muscles of the thighs and 
legs that contribute to their powers of running; their gregarious, and, 
generally speaking, polygamous habits: the ease with which they are 
domesticated; their wholesome flesh ; together with many striking 
peculiarities in their anatomy, serve equally to distinguish them.” 
(Vigors, ‘ Linnean Transactions,’ p. 402. . 

Some foreign varieties have not even the rudiment of a tail, while 
others are distinguished by it. The game cock, which is probably a 
native of India, though for many centuries established in England, has 
an unusual length of spur, his natural weapon of combat. The flesh of 
this variety is delicately white and of the finest flavour, the plumage 
brilliant, and the form symmetrical ; but from their pugnacious temper 
there is great difficulty in rearing even those of the same brood; and 
for companionship with the general inmates of the fowl-yard they are 
very exceptionable for the same cause. So pugnacious however are 
the males of almost every variety, that they will spur even before their 
spurs are grown, For the natural history and peculiarities of the 
various varieties, we refer to PHASIANIDA, Gallus, in Nat. Hist. Dry. : 
we shall merely notice in this place the kinds suited to the purposes 
of the farmer. 

The best breed of the gallinaceous fowls is the produce of the 
Dorking (Surrey) cock and the common dunghill fowl. This cross is 
larger and plumper, and more hardy than the pure Dorking, without 
losing delicacy of flavour or whiteness of flesh. ; 

The characteristics of the pure Dorking are, that it is white-feathered, 
short-legged, large-bodied, and a fair layer. The peculiarity of this 
established variety, which has frequently five claws perfectly articulated 
(with sometimes a sixth springing laterally from the fifth, but always 
imperfect), is well known. The crossing with the Sussex fowl has 
however greatly diminished the monstrosity in the Surrey pentadactylus 
variety. But though the true Dorking, which is white, is much 
esteemed, that colour is rare, and prized for the ornament of the 

try-yard: speckled colours are most generally seen with the 
ler. 


are not general favourites. One of our acq 
mends the 1 male produce of the Poland and Chittagong as a good cross 
with the common dunghill hen, as their progeny will sit. 

The Cochin China fowl, brown or butt coloured, is a large shorter- 
legged bird, a constant layer, and brought largely into use of late years : 
its eggs are small. The Spanish or black fowl is also a constant layer 
of large The following on the characteristics of poultry is from 
the pen of a writer in a journal which has now ceased to exist, the 
* Poultry Chronicle :’— . 

1. Game Fowls,—Elegant and compact in appearance, hardy in con- 
stitution, excellent caterers for themselves, good layers of delicious 
eggs, excellent mothers and rearers of progeny, chickens unsurpassed 
in flavour when dressed. The sole drawback to this prince of breeds is 
their disposition to Sent: but I cannot say that this amounts to much, 
as during the time I kept them, I lost but four or five chickens from 
a mowed Noble birds, abundant layers of 

2. nish.—Noble birds, ers of ve @ eggs, ma} 
be kept in confined spaces more readily has other Aetilen no inviigs, 
but the chickens hardy, only wanting extra attention at about a month 
to six weeks old when feathering, table-bird—should be well kept. 

8. Dorking—Genuine old English fowl, somewhat delicate in con- 
stitution, and seems to thrive most on warm and dry soils; eggs large 
and well-flavoured, but not abundant, fair mothers, chickens not so 
easy to rear as other breeds, — table-fowl where a large plump 
bird is preferred, wants liberal keep and warm housing. 

4. Gold and Silver Pencilled Hamburgs.—Extremely elegant in ap- 
pearance, forage well for their living, but require more feeding than 
the game fowl lay abundantly, but small eggs; never incubate, or 
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but very rarely; chickens somewhat difficult to rear, unless in very 
favoured apota; nice birds for eating, but small; must have a good 
se to keep them in health, 

. Spangled Hamburgs.—Very handsome, abundant layers, chickens 
tolerably hardy, and a very good bird for the table; their incubating 
qualities are seldom manifested ; require a good run. 

6. Polish.—Good layers, very elegant in form, rare incubators, chickens 
very delicate at first, warm housing indispensable. 

7. Cochin,—Varied plumage, hardy, excellent eggs and more abun- 
dant than any other breed, good mothers, chickens strong, and grow 
feeding ; good for table at four months old, but 


pation of the bowels and inflammatory diseases ; and — and 
ducks, bathing is an indispensable luxury, A contiguous field is also 
necessary for free exercise, as well as for the supply of grubs and grass 
to the geese. The fowl-house should be ma -roofed, and fronting 
the east or south, and, if practicable, at the of a stove or stables ; 
warmth being conducive to health and laying, though extreme heat has 
the contrary effect. It should be furnished with two small lattice 
windows, that can be opened or shut at pleasure, at opposite ends, for 
ventilation, which is frequently necessary ; and the perches should be 
so arranged, that one row of roosting fowls should not be directly above 
another. 

M. Parmentier has shown (‘ Dictionnaire d’Agriculture’) by what 
arrangement a house twenty feet long and twelve feet wide may be 
made to accommodate 150 hens at roost. The plan is this :—the first 
roosting-perch (rounded a little at the upper angles only, for gallinaceous 
fowls cannot keep a firm hold on perfectly cylindrical supporters) should 
be placed lengthways, and rest on tressels in each end wall, six feet from 
the front wall, and at a convenient height, which must depend on the 
elevation of the house from the floor, which should be formed of some 
well consolidated material that can be easily swept. Another perch 
should be fixed ladder-ways (en échelon) above this, but ten inches nearer 
to the back wall, and so on, until there are four of these perches, like the 
steps of a ladder when properly inclined, but with a sufficient distance 
between the wall and the upper one to allow the poultry-maid to stand 
conveniently upon when she has occasion to examine the nests, which 
it is her duty to do every day at least once, and in the forenoon. The 
highest of these she can reach by standing on a stool or step-ladder. 
By this contrivance the hens, when desirous of reaching the nests, have 
no occasion to fly, but merely to pass from one stick to another. If 
the size and form of the house permit, a similar construction may be 
made on the opposite side, care being taken to leave an open space in 
the middle of the room, and a sufficiently wide passage for the atten- 

,dant to pass along the walls. It is not at all required to have as many 
nests as hens, because they have not all occasion to occupy them at 
the same time; and besides, they are so far from having a repugnatice 
to lay in a common receptacle, that the sight of an egg stimulates them 
to lay. It is however true that the most secluded and darkest nests 
are those which the hens prefer. 

The nesta, if built into the wall, are in tiers from the bottom to the 
top, the lowest being about three feet from the ground, and a foot 
square, If the laying-chambers consist of wooden boxes, they are 
usually fucnished with a ledge, which is very convenient for the hens 
when rising. 

But the best receptacles for the eggs are those of basket-work, as 
they are cool in summer, and can easily be removedand washed. They 
ought to be fastened not directly to the wall, as is generally the case, 
but to boards fixed in it by hooks, well clinched, and with a little roof 

. to cover the rows of baskets, They will thus be isolated, to the great 
satiafaction of the hen, which delights in the absence of all disturbin: 
influences when laying. All the ranges of nests should be slasid 
cheque-wise, in order that the inmates, when coming out, may not 
startle those immediately under: those designed for hatching should 
be near the ground (where instinct teaches the hen to choose her seat), 
ay so arranged that the hens can easily enter them without disturbing 

eggs. 

Wheaten or rye straw is the most approved material for the bedding, 
being cooler than hay : the hens are sometimes so tortured by lice as 
to forsake their nests altogether, in an agony of restlessness. A 
Dorking housewife has assured us that she once lost an entire clutch, 
from having, as she believes, given a bed of hay-seéeds to her sitting 
hen. The chicks were all glued to the shells, and thus 
owing, as she thinks, to the high temperature occasioned by the fer- 
menting seeds, 

For all purposes two cocks in a good run are considered in the 
oy counties contiguous to London as sufficient for twelve or 

ourteen hens, but in France they allow twenty mistresses to each 
cock, which no doubt is on t of the higher temperature there. 
In « confined yard, five hens are sufficient for one cock in our cold 
country, and a double set will not answer in very limited space, 


? 
much notice of the hens, As a general rale it would be well to have 
one a yearling, and the other a year older. In the third ore Be 
cock, who then becomes lazy and excessively jealous, should be killed. 
In order to have the earliest chickens, hens should be induced to sit 


y. 
Frntin Tic ay, ole chickens can be brought to the market at 
Christmas, But the object should be in general to set —— as 
soon as possible after Christmas, in order to have chickens wi t--£ 
forced 

to 10s, a couple. z 

In selecting eggs for hatching, care should be taken that they are 
not at the utmost more than a month old, but their condition for 
hatching will greatly depend upon the tem: of the weather: 
vitality ye ceapedony oo when the air is coo! 

It has been that the future sex of the bird is indicated by 
the shape of the egg; the round producing the female, and the obl 
the male. But this is contradicted, and, we believe, with suffi J 
reason; and it is impossible not only to foretell the sex, but even to 
ascertain whether the egg be fecundated. This however is rs 
that if the air-bag (at the obtuse end), which has been mistaken for 
the germ, and the purpose of which is to oxygenate the blood of the a 
chick, be perforated even in the least conceivable as sa owe eoot 
rating power is lost altogether. Those eggs only which have os 


fecundated by the male are of the vital pri 
number of eggs for a hen should not exceed sixteen, as cannot — 
impart the necessary warmth to more. It is by no means uncommon 
with experienced breeders to place two hens on the same day on their 
respective , and then on the twenty-first day, when the broods are 
out, to give the maternal charge of both to one of the hens, removing __ 
the other to another set of eggs, which, if she be a steady sitter,she 
will hatch as in the first instance. This however must be deemed a — 
cruelty, though some hens would instinctively continue to sit until 
death. They would however become so attenuated by constant 
sitting, as to lose the power of communicating to the eggs the neces- 
sary degree of warmth. The practice of the Surrey breeders is to 
feed the hen on oats while sitting, as less stimulating than barley, 
which they give to the laying hens on account of this very quality. 
Some fanciers use artificial mothers, which effect the purpose of 
imparting the necessary heat to the young chicks after birth, when 
there is no natural mother nor a trained capon to brood them. These 
artificial mothers—as used by Mr. Moubray, and described by him— 
are boxes lined throughout with wool. He recommends that a curtain 
of flannel should be suspended over the opening of the box for the 
exclusion of cold air. aera 
Mr. Young states that “ five broods may at once be cherished under 
an artificial mother. This mother may be framed of'a board ten 
inches broad and fifteen inches long, resting on two legs in front, two 
inches in height, and on two props behind, two inches also in height. 
The board must be perforated with many small gimlet-holes, for the 
escape of the heated air, and lined with lamb’s skin dressed with the 
wool on, and the woolly side is to come in contact with the chickens. 
Over three of these mothers a wicker basket is to be placed for the 
protection of the chickens, four feet long, two feet broad, and fourteen 
inches cn eae a lid open, a be yt ogres to draw out for 
cleaning, a long narrow trough along the t, resting on two 
very low stools, for holding their food, Perches are to be fixed in the 
basket for the more advanced to roost on. A flannel curtain is to be 
placed in front, and at both ends of the mothers, for the chickens to 
run under, from which they soon learn to push outwards and inwards, 
These mothers, with the wicker baskets over them, are to be placed 
against a hot wall, at the back of the kitchen fire, orin any other warm 
situation where the heat shall not exceed 80 degrees of Fahrenheit. _ 
“When the chickens are a week old, they are to be carried with the 
mother to a grass-plat for feeding, and kept warm by a tin tube filled 
with hot water, which will continue sufficiently warm for about three 
hours, when the hot water is to be renewed. Towards the evening 
the mothers are to be again placed against the hot wall.” 
Pies rie toc however, : nly a oe te eatee ok for chicks 
; but the process of bringing the em of organised 
life in. the egg through all the stages of the Se ee 
becomes matured, by means of heated ovens, has been long and success- 
fully practised in t. : 
Theve ovens, which are constructed with bricks, are about nine feet 
high, with galleries extending through the whole length, and containing 
chambers into which a man can creep o 


a con’ 
orifice for the pu of depositing the which are to the 
amount of covers] <hcdiulah i mats or bots OF Site Oat ne brick 


floors. The heat is conveyed through fire-places, and the material of 
the slow fires, which are most effective, is the dung of cows or camels 
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combined with straw. The fires are kept up for as many days 
(according to the temperature of the weather) as are sufficient to 
impart such a degree of heat as will continue to the expiration of the 
twenty-one days required for the hatching of chickens, care being 
taken to confine the warmth by closing up all the orifices communi- 
cating with the external air. One hundred millions of chickens are 
be thus annually produced in For the details and 
on this interesting subject, see the Domestic Habits of Birds, 
£ Brey & Sotertsining Knowledge,’ p. 138. 
M. ts i 


before the full time they lost vitality. He succeeded at length, “after 
trials enough to wear out the most enduring patience,” with an oven 
free from the influence of the vapour exhaled from the dung, which in 
the previous experiments had been destructive of the embryo. He 
afterwards succeeded to a great by using a box or shelves over 
uniformity of temperature. Several of 
were hatched on the twentieth day, by 
nature was anticipated by one day. But 
has been ised with success in 
the expense and trouble in France, 
of temperature there compared with that in the 
autumnal season, be go the mamals (hatching- 
it is remarkably steady extremely warm. — 

rood Oriental system has failed in France, 
ity of its succeeding in the climate of Great 
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degree within the above range, and such heat maintained unaltered, 
without trouble or difficulty, for any length of time: and 
poo hy pam and complete command over the temperature 


by this single eccaleobion machine; nor was an 
the subsequent rearing of those chickens when per 
suitable temperature were provided, more than in the 
natural way ; indeed in some less so, as the losses sustained in 


respects 
by the sudden changes of the weather, and the influence of 
in particular, and accidents from various causes, are very 
But avery free Tl sae sufficiently economical 


of the shells, of the species under immediate 
and placed on a plate or a saucer on Mr. Bucknell’s table, present the 
followi 


es, according to the respective periods :— 
ier Slinshiek dng, the enadiityo ofppnrioalicns of the call, beaks, heart, 
and blood is perceptible by the aid of a magnifying glass. 
Ta sess The pulsation of the heart is distinguishable by the 
Sixth day, The chief vessels and organs rudimentally formed ; the 
pulsation and circulation of blood te 


apparen’ 
inth day. Intestines and veins formed, andthe deposition of flesh 
substance commenced ; the beak for the first time 
T day. The feathers have protruded, the skull has become 


ets Maree ee Se duabnsaialgopmeeding in 
in tthe nara A y Y ap 
Eighteenth day. Vital mechanism nearly developed, and the first 
sign of life from the chick. 

Twenty-first day. The the shell, and in two or three 
hours is quite active and lively. 

The exit of the chick from the shell is assuredly one of the most 
interesting of animated nature ever i naturalists 


b ¥ 
ong since processes, we wil 
the tiem of the chick tn he by 


* “Treatise on Artificial Incubation, by W. Bucknell, Esq., p, $6. 


efforts. The French naturalist to whom we have just now referred 
thus explains’ some interesting facts :—“I have seen chicks continue 
at work for two days together. Some again work incessantly; others 
take rest at intervals, according to their physical strength. I have 
observed some, in consequence of their impatience to see the light, 
begin to break the shell a great deal too soon; for they ought, before 
they make their exit, to have within them provision enough to serve 
for twenty-four hours without taking food, and for this purpose the un- 
cons portion of the er enters through the navel. The chick, 
indeed, which comes out of the shell before taking up all the yolk is 
certain to droop and die a few days after it is hatched. The help 


mg | which I have occasionally tried to give to several of them towards their 


deliverance has afforded me an opportunity of observing those which 
had begun to break their shells before this was accomplished; and I 
have opened many eggs much fractured, in each of which the chick 
had as yet much of the yolk not absorbed, Besides, some chicks have 
greater obstacles to overcome than others, since all shells are not of an 
equal thickness nor of an equal consistence; and I think it probable 
that, the same inequality takes place in the lining membrane. The 
shells of the eggs of birds of various species are of a thickness 
proportional to the strength of the chick that is obli to break 
through them.’ (Domestic Habits of Birds, ‘ Library of Entertaining 
Knowledge.’) 

There is a caution to be observed in all cases regarding the eggs 
when the chicks are on the verge of maturity: they should not be 
stirred when within two days of the evolvement of the chicks. If any 
circumstances render it absolutely necessary to do so, care should 
be taken to place them with the broad end inclining upwards, as the 
beak of the chick is then in its proper position ; and if this be reversed, 
the chick becomes unable to chip the shell, and must therefore die. 

Chickens should be fed the day after their birth with crumbs of 
bread soaked in milk, or with the yolk of an egg boiled hard; and they 
will quickly learn to eat curds, grits, and barley-meal and milk. If 
not designed for immediate use, they should soon get raw corn, and 
occasionally alteratives of green food, such as bruised leeks, nettles, 

, &e. For the first week they should be confined to the house 
altogether: after that time they may be let out for a short time in the 
sun, and gradually habituated to the weather. To render the hen, 
which has already discharged her duty, still more productive to her 
owner, she is frequently confined to a coop, called in Surrey a rip, for 
some weeks after the chicks have seen the light. Her offspring during 
this time pass freely through the prison bars, returning at her call, or 


ity | on occasions of alarm, to the maternal wings, and then hopping out 


again, to the inexpressible misery of their imprisoned mother, who is 
kept in this state of confinement until she becomes indifferent to the 
chickens and disposed to lay again, 

The courage of the hen in defence of her offspring has been a common 
theme of admiration; the force of her maternal solicitude effects the 
most surprising change in her disposition and temper. Before she 
attained her matronly character, she was greedy, and always searching 
for food, fond of ing about, and timid in the extreme. Now she 
becomes generous, self-denying, and intrepid; she assumes the fiery 
temper of the cock, and becomes a virago in defence of her helpless 
brood. An anecdote is told by White, in his ‘ Natural History of 
Selborne,’ of the punishment inflicted by some hens upon a hawk 
which had at different times killed their chickens. By some means 
this hawk was caught, and the owner gaye him up to the tender 
mercies of the bereaved mothers. In his own words, ‘‘ Resentment 
su, the laws of retaliation. He cli the hawk’s wings, cut 
off his talons, and fixing a cork on his bill, threw him down among the 
brood hens. Imagination cannot paint the scene that ensued; the 
expressions that fear, rage, and revenge inspired were new, or at least 
such as had been unnoticed before. The exasperated matrons up- 
braided, oo Mls ras they insulted, they triumphed. In a word, 
they never desi from buffeting their adversary till they had torn 
him in a hundred pieces.” 

Poultry are the for high feeding from the very shell, and on 
this account the heaviest corn is often far cheaper for them in the end 
than tailings, as regards the flesh, or the size and substantial goodness 
of the eggs. Lresgck: or ctny 2m acres for feeding as soon as the 
hen has ceased to regard them, and before they lose their first good 
condition. When chickens are wanted for domestic purposes, they are 
often left at liberty in the ane pe and if have plenty of good 
food, they will be in the most ithful state for the table, and rich 
and juicy in flavour. Mr. Moubray ascertained that pullets hatched in 
March, if constantly high fed, lai abundantly in the autumn ; 
and if killed in the February or March following, were so excessively 
fat from the run of the yard as ty cueli snows: tiko Michaelmas geese 
than chickens. Experienced poulterers will fatten fowls in two or 
three weeks with the aid of grease, which gives a luscious, but, in our 


judgment, a very disagreeable flavour to the flesh, which, though not 
actually di , is very inferior to that of the fowl fed at large in the 


common way at the barn door. M4 - 
The practice of cramming poultry e hand is quite common. 
machine for this purpose is used bce, by which one man can 
cram fifty birds in half an hour. It is somewhat on the principle of a 
fi pump, The throats of the birds are held open by the operator 
until ave gorged through a pipe, which conveys the food from a 
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reservoir below placed on a stool. In fifteen days, fowls are said to 
attain the highest state of fatness and flavour by this feeding. In 
addition to the ordinary paste of barley-meal, or meal made into little 
balls with milk, the dried seeds and leaves of nettles have been recom- 
mended by the continental poulterers, some of whom give a little 
henbane-seed to induce sleep, while others put out the eyes of the 
prisoners as the most effectual way of keeping them in a state of dark- 
ness, Which is considered essential to their becoming rapidly fat; and 
under the pretext of relieving them from the irritation of vermin, th 
pluck the feathers from their heads, bellies, and wings. While fo 
are thus preparing for the knife, though their bodies are closely con- 
fined, their hinder parts are free for evacuation and cleanliness, and 
their heads are at liberty to take in fresh supplies of nutriment. 

The practice of making capons (emasculating the males) is practised 
a little in some of the English counties, and very much in France, 
where the females are also rendered incapable of breeding, and termed 
in their unsexed condition poulardes, in order to give them the tendency 
to fatten. An incision is made near the parts, and through this the 
finger is introduced to take hold of and bring away the genitals, but so 
carefully as not to injure the intestines: the wound is then stitched 
up and rubbed with oil or grease ; and the comb (which appears to be 
an unn y and gratuitous pain and insult to the sufferer) is often 
cut off. The females are treated much in the same way, when they 
do not promise well for laying, or when they have ceased to be fertile ; 
they are deprived of the ovarium. The subsequent treatment is 
similar to that in the former case. Care is taken to give them good 
food for three or four days, and during that time to keep them in a 
place of moderate temperature, to avoid the danger of gangrene, which, 
considering the time of the year—midsummer, when the operation is 
usually performed—is a very probable consequence. Pullets of the 

breed are selected for the purpose, as they yield the greatest 
weight to the poulterer; and if employed in hatching, cover the 
greatest number of eggs. 

Cuvier states that the capon may be taught to hatch eggs and to act 
the part of a good nurse, with a little bell round his neck to supply the 
want of a voice, He asserts that the natural courage and = 
of this bird are not abated by the alteration of his condition, in whic! 
his audacity enables him to im on the cocks and hens, so that they 
allow him to strut about with his former gait of consequential import- 
ance, and to fulfil his duties without interference or molestation. 
This seems incredible, as a bold and haughty spirit under such cir- 
cumst is unnatural in the extreme. The pallidness of his head 
and the diminutiveness of his comb and gills indicate the contrary dis- 
position, and he is so despised by the other fowls that they will hardly 
condescend to roost with him. 

Mr. Young, in his ‘ Report of the County of Sussex,’ says that much 
art and attention are requisite to make capons, and that the Sussex 
breed are too long in the body for success in the operation, by which 
many are lost. A perfectly fat capon will weigh from seven to ten 

nds, 

ee soon as the fowls are rendered sufficiently fat, they should be 
killed, or they will lose flesh and become unhealthy. The most 
humane and expeditious mode of putting them to death is by a smart 
blow with a blunt-edged stick, such as a child's bat, at the back of the 
neck. Higglers break the vertebre of the neck by a sudden twist, and 
never bleed fowls, as this mode of dispatching them dries up the juices 
of the flesh. They bleed turkeys and geese however, after a stunning 
blow in the neck, not by cutting the throat, but by an incision in the 
upper part of the mouth. 

Store fowls will feed well upon the tailings of corn, potatoes, and 
insects, and require little attention except when laying, during which 
time the food for the hens should be abundant, and their roosting- 

dry and warm. r 

The diseases of all poultry principally arise from cold and moisture. 
Rheumatism decidedly arises from this cause. .During or after moulting 
in a wet season, fowls frequently become diseased, as is evident from 
their drooping appearance, swelled and watery eyes, and the dropsical 
affections of + Severe laying also sometimes causes emaciation 
and illness, which give way to a more healthy condition after the 
moulting season, if they have good food and weather, 

Chickens are very subject, in wet or variable weather, to a disease 
called the chip, which appears in about a fortnight after their birth, 
when they are changing their feathers. Warmth and sunshine are the 

restoratives within our knowledge. 

roup is properly an imposthume upon the rump, which is cured 
or relieved by opening, squeezing, and bathing with warm water. Mr. 
Moubray, however, who is a good practical authority, states that the 
roup isa term for all diseases, though it is generally applied to 
catarrh, which is indicated by watery eyes and running at the nostrils. 
This last disease resembles glanders in horses, and is infectious, and 
generally fatal. As all these diseases originate in moisture, 
and warmth are the best counteracting influences, The nostrils should 
be washed with soap and water, and the eyes with milk and water. 
Mr. Moubray recommends a pepper-corn in dough at first to impart 
price ar ees afterwards calomel three times a week as a finish to 

cure, 

We have had the trachea of a chicken dying of the gapes (which is 

the incipient stage of roup) cut and opened, and have taken out 


narrow worms, about half an inch in length, which Jay imbedded in a 
rj et We have on to be asp ee same disease 

putting the uy part of a feather, stripped for the purpose, down 
the trachea, turaing it round, and thus bringing up the worm. 

The pip, which is probably a modification of roup, has been cured 
by an application of powdered borax dissolved in tincture of myrrh 
and water, and rubbed on the tongue with a camel-hair brush two or 
three times a day. This at the same time assists the bowels. The 
flux is not uncommon. Solid corn is the most certain remedy for this _ 
disease, Taken at the commencement, it is rarely serious, but if once 
established in the constitution it becomes incurable, and, according 
to some, contagious. For constipation, bran or pollard, with milk, beet 
leaves, and lettuces, afford a certain cure. 


Much of the foregoing matter applies to the Pap bn management 
of all try. The succeeding observations will be brief. sf 
Turkeys.—The greatest weight to which our domesticated poultry 


can be made to attain is 30lbs., and a turkey of even half this weight — 
is “a dainty dish.” +g 
“The varied plumage of the bird in the domesticated state is well — 
known to every one; and in no species is that sure mark of subjection _ 
to man more strongly seen. Every gradation of colour, from its — 
original bronze, Passing into buff,and in many instances into pure — 
white, may be o in these strutting denizens of our farmyards,” 
(Broderip, ‘ R tions in Natural History.’) The bronze or copper- 
coloured is not considered hardy, nor is it often reared, and the 
—— may be stated to be only twofold, the dark-coloured and — 
the light. an 
The dark-coloured birds are most prized for size and pen | 
Notwithstanding the great price which may be obtained for tur! in 
London when fat, the finest young birds may be purchased in 4 
fit for Tee o in September and October, from 4s, to 5s. a couple, 
and the light-coloured and smaller ones frequently from 2s. 6d. to 3s, 


a couple. 
Turkeys, though row f delicate in their infancy, become 
ill roost on the highest trees, in the vol - 


hardy, and, if permitted, w ‘ 
dry nights of winter, without suffering injury. The hen, which lays 
many eggs early in spring, sits thirty days, and covers from twelve to _ 
fifteen It is unnecessary for the turkey cock, as is the case with 
gallinaceous fowl, to be in constant intercourse with the hen g 4 
her period of laying. ‘Two visits from him in that season are sufficient ~ 

to impregnate all the eggs. She is a very sitter, and must be 
removed to her food and supplied with water, for she would never 
leave her nest. She wants the alertness and courage and sagacity of 
the common hen, and might be called a fool with much more ty 
than the goose, which is an intelligent bird. The turkey hen is in- 

capable of teaching her young ones how to pick up their food, on 
which account a poultry-maid should always attend them until they 


are reared. 
hatching — 


- Onaccount of the constitutional delicacy of this bird, the f 
should not be commenced too early in the spring, and when the chicks 
are hatched they should be ed from the extremes of heatand — 
cold for some weeks, Rain is almost always fatal to them in 
early stage. Curd, boiled eggs, and barley or oatmeal, kneaded 
milk (or water, in case milk should produce looseness), potatoes, nettles, 
noe 3 Swedish turnips, with chopped beet-leaves, after a little time, 
is their proper food? As they retain so much of their original wild 
nature as to stray a considerable distance, if permitted, the hen should 
be tied or cooped for at least six weeks, when the chicks will be hardy 
enough to follow her about, under the vigilant eye however of the 
poultry-maid, who should beware of their being caught by a shower. 
They are soon 


economy of having all those kinds to which the soil 
suitable, is considerable. The only caution with to by td ' 
where gallinaceous birds are numerous, is to have separate houses 
them at night. These should be very lofty and well ventilated, 
ee to the air in front, the doors being of trellis- 
work, Fowls (w are equally unsocial with the paponn af thay own 
kind) have a strong disinclination to roost with them. ‘ 
When well-grown, turkeys supply themselves in their ramblings so _ 
far as to require food ar eee leaving their house in the morning 
and returning at night. e chances of rearing a second brood are not 
80 great as to render it expedient to make the trial. 
After six months turkeys may be crammed like fowls, but 7 
require a much longer period to render them oe fat. Those great — 


barn-door fowl, is of beautiful form and pl , and though 
source of profit to the peasant who rears poultry for immediate sale, is 
usually kept where there is proper Accomm: cc 

of the excellence and abundance of the a ar (which, though small, are 
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number of hens allowed to the male is about eee pape, the 
gallinaceous family. The cock, little distinguished in appearance from 
the female, is an attentive and affectionate mate, and even obtrusively 
so to his favourites, whom he will attend to the nest, and remain with 

Retaining seme of their original wildness, Guinea fowl dislike the 
confinement of a house. For the purpose of laying, they prefer 
shrubberies, clover-meadows, or corn-fields, in which they will deposit 
their unless closely watched. The Guinea hen is fruitful during 
the entire summer, but not earlier than May. On this account, and 
the difficulty of rearing a late brood, it is more beneficial to keep her 
entirely for laying, and to put the earlier eggs under a common hen or 
capon, which will cover from twenty to twenty-five, than to encourage 
the incubation of the natural parent, which is moreover indisposed to 
it, especially if under cover. If left to her instinct, this bird would at 
a late season, in the open air, sit for the natural period, which is 
twenty-eight or twenty-nine da: 

The cock, having pagent dislike to incubation which characterises 
the male of pea-fowl, will d the eggs if he can discover them. 
Though the shell is remarkably , the chicks break through it at 
the proper moment, and are soon after as vigorous and ready to eat as 
the young of any other tribe of poultry. 
tia Teed erg ak Goose, biinla {a not agreeable, but, like the scream of 
the pea-fowl, it announces with certainty an approaching change of 
weather. The hen utters a cry when she desires to roost, to call in her 
companions, to summon assistance, or to give’ notice of any of those 
alarms which her sensibilities cause her to express with such energy of 
voice, and in all which cases she is sure of receiving a ready sympathy. 

The same food which is suited to the young of gallinaceous fowls 
and turkeys is good for the chicks of this kind; but as they are not 
often destined to the coops for fattening, a good deal of garden or field 

food may be combined with their grits, &c., after the first month. 
They have a great relish for insects of every kind, and thrive upon 


deemed so delicate in flavour as the. dark-coloured, such as that bred 
from intermixture with the Rhone duck, which is also large. 


view the mother is frequently confined (where there is any pond 


within her reach) to the rip, already described, which should be p! 
on a field of short grass, with’ a flat dish of water near it. The duck- 
lings waddle about in search of insects, and at the maternal call return 


to the coop, This restraint upon the liberty of the poor mother 
should be avoided if circumstances permit, for to protract her close 
confinement after more than four weeks’ sitting is a cruel restraint. 
It is very common to place duck-eggs under a hen, on account of her 
excellent qualities as a nurse. 


be with 


is at work, their and activity in picking up worms are 
extreme ; and for gobbling up snails and slugs and other such delicacies 
in the field or they are most useful, while they are at the same 


time putting themselves into high condition. Having no fastidiousness 
of appetite, never require cramming, indeed they act as though 

i cere cueg 0c Dae fear Speen Se! Dombi aad 
therefore required no artificial aid. 

-yard the ducks and geese are frequently lodged on the 
of the fowl-houses, but it is better, if the locality will 
distinct chambers, particularly where a good 
eels) is available; on the margin of this their huts 
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domestic economy.” (Moubray.) 
Geesxe—The proportion of females to the males is the same as in the 


duck tribe, and the period of incubation and the number of eggs that 
may be set correspond exactly. The goose lays in a mild spring very 
aaty: and on this account (but only with high corn-feeding in the 
previous winter, and stimulating food during the entire breedi 
season) two broods may be had in the same year. Unlike the peacock 
and the Guinea cock, the gander is not only indisposed to do any 
mischief to the nests, but is very attentive to the hatching birds, whom 
he vigilantly protects as he sits patiently by ; nor is his protection, as 
he accompanies the goslings in due course, less creditable to his parental 
character. The goose is a very steady sitter, but usually-rises often 
enough to drink and take sustenance, without its being necessary to 
remove her from the nest for the purpose. 

The early treatment of the goslings is similar to that of ducklings. 
The mother should be penned up for some days upon dry grass, but 
neither too early nor very late in the day; beet leaves or other green 
food may be mixed even with the early diet, if immediate fattening be 
not the object. 

Green are brought very early to the London market, and are 
worth at first from 8s, to 12s. each ; they can be made quite fat with 
oatmeal and peas, and skimmed milk or butter-milk, when from four 
to six months old: many prefer oats alone. 

The management of them in the vicinity of London is thus detailed 
ina communication to Mr. Moubray :— 

“Cleanliness, punctuality, and regularity prevail; the business fs 
conducted as it were by machinery, rivalling the vibrations of the pen- 
dulum in uniformity of movement. The grand object of preparing, 
not geese only, but poultry in general, for market, in as short a time’ 
as possible, is effected solely by paying unremitting attention to their 
wants; in keeping them thoroughly clean; in supplying them with 
proper food (dry, soft, and green), water, exercise ground, &c. On 
arriving at the feeder’s, tf are classed according to condition, &e. : 
they soon become reconciled to their new abode, and to each other. 
They are fed three times a day ; and it is truly astonishing how soon 
they acquire the knowledge of the precise time; marching from the 
exercise ground to the ae like soldiers in close column. Goslings, or 
young geese, come to d generally about the month of March, after 
which a regular and constant supply arrives weekly throughout the 
season. At first they are fed on soft meat, consisting of prime 
barley or oat meal, afterwards on dry corn. An idea prevails with 
many that any sort of corn will do for poultry : this is a grand mistake. 
Those who feed largely know better, and invariably make it a rule to 
buy the best. The Messrs. Boyce, of Stratford, whose pens are capable 
of holding the extraordinary number of four thousand geese, inde- 
pendent of ducks, turkeys, &c., consume twenty coombs of oats daily, 
exclusive of other food. 

But though green geese bring an enormous price in the spring, if 
thoroughly fat, farmers  vaerge find it more profitable to feed 
ane pew on the stubbles, where they supply themselves with the best 

without cost, and become sufficiently fat at Michaelmas, when 
ancient custom renders them a favourite dish. In the neighbourhood 
of the extensive commons in England great numbers of geese are 


ke 

Mhough young geese are subject to a disease called the cramp, the 
greater number of those which die in summer are destroyed by star- 
vation, and the change from corn, and other nutritive food, to the 
miserable herbage which the fields and commons yield; and this con- 
stitutes their chief diet until the harvest season. Cold and wet weather 
are often fatal to them in the earlier months, if they be neglected. 
Much mortality also prevails amongst grown geese, wherever the 
horrible system of plucking them alive prevails, as in Lincolnshire and 
in Ireland. It is generally urged in excuse for this barbarity, that 
feathers are most elastic and valuable before the period of moulting, 
and that geese have been thus treated ever since feather-beds came 
into fashion. The offence carries some punishment with it; for it 
renders the flesh very tough, and in many respects deteriorates the 
value of a bird, if it does not destroy it altogether; but the immediate 
gain from the feathers counterbalances this and every humane con- 
sideration. 

The cramming system is practised in France, when the object is to 
render the liver unnaturally by disease, with circumstances of 
great cruelty. We do not intend to give any information upon practices 
which we cannot recommend, and which we strongly condemn. 

Eygs.—The most certain way of preserving eggs fresh is by greasing 
them with some unctuous matter, or immersing them in a strong 
solution of lime. In Packing, they should be laid on end; for other- 
wise the yolks, preserving their centre of gravity, fall to the lowest 
side, and by adhesion to it become tainted sooner than if they were 

nded in the centre, [Ecc Teel 

The only management, besides and high feeding, by which 
a succession of eggs can be obtained in winter, is by having 
pullets and hens of different which, moulting at different periods, 
are not all incapacitated from laying contemporaneously, 

POUND. [Sranparp or Wercur.] 

POUNDAGE, [Svussrpy.] 

POWER. In Facrortats, the manner in which the term power was 
introduced into arithmetic is seen. By definition, the fourth power of 
w# means the product of four ves, or ax «xxx; and the same of 
other powers. But it is far more symmetrical to begin from unity ; 


4 


POWER. 


to say that the fourth power of x is the result of four multi- 
nes x, unity being understood as the commencement, Thus 
the successive powers of 2, first, second, third, &c., are 1x #, 1x 2x2, 
Ixax2x-x, &c.: denoted by z', 2, 27, &e. And the term root is the 
inverse of power, as follows: If a be the mth wer of B, B is the mth 
root of a, ne The peculiar algebraical character of the 
roots is explained , 

It is thus easily proved that when m and n are any two integers, 


a" xa®=2"**; 


that when m is greater than n, 


aa, 


Also that. 2" x y"=(zy)", 


(x")* io 2”, 


and that 9/2"=2", 
whenever m is divisible by » without remainder. These rules, if 
applied in defiance of the restrictions first mentioned, lead to such 
results 


as 2, a, a, ai &e., 
which are unintelligible so far as the definitions have yet been stated- 
Their proper interpretations [INTERPRETATION] are as follows: First, 
x must be allowed to stand for unity, whatever « may be; secondly, 
= 


a-* must be understood to be 1+*; thirdly,z", m and n being 
positive integers, must stand for 4/2". When these new definitions 
are added, all the rules remain true, whether m and n be positive or 
negative, integral or fractional : and the system of algebraic powers is 
complete. 

An uate ens pee ee in powers of a letter, 
say ai the powers of that letter which enter are made to enter 
in ing or descending order of algebraic itude. Thus 
ax? + bx — xt—x— is not at present arranged at all. To arrange it in 
ascending or descending powers of «x, we must write it thus— 


ba — a + az? — a4, ascending ; 
—x* + az? —ax— + bx-%, descending. 


But even yet it is incomplete for many algebraical purposes, having no 
written indication of the fact that the ascent or descent is interrupted. 
Completely written in ascending powers, it should be 
bar3 + Oa? — a + 02 + Ox! + aa? +023 — art, 
Written in this form, which may remind us of the use of a cipher in 
writing ordinary numbers, it is clear that we hardly read the expression 
less easily, and write it much more briefly, if we omit « and its powers 
altogether, and make some distinctive mark, analogous to the deci 
point, between the parts which belong to the positive and negative 
powers. Thus the above might be written— 
b4+0—1+ | 0+0+a+0-—1, 

or —1+0+a+0+40| —140+3; 
the mark | being on that side of the adjacent + or — which belongs to 
See powers, This mark however is not necessary in what 

ows. 


The late Mr. Horner [Invouvrion, &c.] was the first who suggested 
the systematic rejection of the ascending or descen powers, An 
example of multiplication and division will sufficiently explain its use, 
Suppose it required to multiply 7° —22°—8 and 2a4 4.42—4r—5 :— 
24+0+1—4-5 
7—2+0—38 


144+0+7—28 —35 
—44+0— 24+ 8410 
— 64+ 0— 34+124+15 


14—44+7—36—27+ 7412+15 


Accordingly the answer is 14? —4a* + 729 —362A— 2723 +722 4120415; 
and ay mscke of the pen which the usual method contains, more 
than is in the preceding, is mere waste, and risk of error into the 
bargain. Now let it be proposed to divide 4a°—8az5 + 2a ~llatx— as 
by 24 +2ax2—a? ;— 

4— 3+ 24+ 04+ 0—11—1(14+2+0-1 F 

4+ 8+ 0-4 4—11424—44 


—11+ 2+ 4+ 0 
—11—22+ 0411 


24+ 4-11-11 
244+48+ 0-24 


—44—11413-— 1 
—44—88 + 0444 


77 +18=45 


the quotient is 4°—1lax*+ 24a%r —A4a%, and the re- 


mainder is 772° + 13ax—45a?. 
which, 
ee him. The 


simple as it is, seems never to have been made 
possessor of his papers, Mr. T, 8. Davies, of Woolwich, published some 
os clabatpenad a igplbete gh srped. she t of the on 
Er gly 
1838 ; i ly i ito 
11th edition of” utton’s Course. Since that time a on 


Mr. Davies’ ‘ Solutions of Questions con- 
1840, and in the 12th edition of that 


t in the operation of division, and one 

ple of a class of improvements, is one which — 
synthetic method, which amounts to deferring the 
actual steps of subtraction until are wanted. If we were to’ 
ee athe tinned to tar ee ~—44 in the © 
quotient would be followed by +77. This +77, if we look at all its 
components from the beginning, arises from +0—11—0+88. In like 
manner — 44 arises from +0+4—0—48. Now arrange the process as 


are given in 
utton’s Course,’ 


follows :— 
j _i4— 8+ 24+ 0 4+ 0-11-11 j 
b —2| — 8+ 0+ 4 —114+24—44 ~ 7 
+0 +224 0 + 0+ 0 a 
+1 —48 +88 bis 
[4$—11 + 24—44 147741845 wa 


Write the coefficients of the dividend horizontally a, b, ¢, &,, and of 


+9) +uq+ur + us +ut + vt + wt +at+yt 


the divisor vertically p, q, , &c., taking care to change the every 
term of the divisor except the jirst. te r 
pa+bic+dtet+figth Cree 


+r +eg + vr + 03 + w8+ 28 +8 

+8 + 00g + wr ar tyr rs 

+t +aq +yq ht 
uboeutaotyltuge tw ta 3 


1414+0+0+4+0+ 1 


—1) —14+3+0+ 0 + 0+ 0+0 
+ +1—8412 —214+60 - 
+0 —4+ 7 —20 


1—1+4+4—7+20|—41+60+0 ‘ 
Hence the quotient is «—1+42—— 7a + 202-, and the remainder - 


is —41az— + 602, 

anything but unity, fractions are intro- 
uotient. To avoid this, proceed as follows; Letabe 
of the first term of the divisor. Multiply the successive 
coefficients of the dividend by 1, a, a*, a>, &c.: turn the first coefficient: 
of the divisor into 1, and multip] 
i, a, a*, &e. Proceed as shoves 


suppose 


being s0 much better than others, and possessing so much of novelty, as to 


fit for the 
riority was very decided, Now, Anas thlgnaiae 
and very unworthy of a scientific body; secondly, Mr. 
do possess a very decided superiority, as all who have 


unsound principle, 
Horner’s methods 


them know, 
. 


a 


- eo 
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and for the true remainder coefficients write 


x! vo! 
po sae + &e, 


where a” is the last power used in the quotient terms, repeated, 
not the next one to it. Suppose, for example, we are to divide 
+ ma? + mix + 5m by 21+ m2x2—3m4. Here, since x descends and 
m ascends regularly, we throw out « and m, and the abridged dividend 
and divisor become 

1+14+1+5 and 2+0+1+0—3 

1248 12 4 8 


underneath which we have written the multipliers. Hence we begin 
with 142+4+40 and 1+0—2+0—24: 


Ap +2+ 4440 
+0) +0—-2+ 0 +244+48+48+864 


—2 +0— 4+ 0+ 0+ 0 
+0 + 0 — 4-72 
+2 +0 
14+24+2+36 |+20—24+48+4864 
Hence the quotient is 
11, 2m, 2m, 36 m3 
2°72 t*iat iex 
and the remainder is 
20 mt _ 2d mt, 48 mt , 864 ml 
16 z 32 2? 64 23 128. 2 


One of the easiest modifications of this rule is the division of 
ax" +bz™-'+... by z—p or «+p, as explained in Fractions, 
DECOMPOSITION OF. 

POWER (Mechanics). The present article is not intended to enter 
deeply into the subject, but only to remove various fallacies connected 
with the use of the word power, which frequently perplex and confuse 
those who attempt to study mechanics without the aid of mathe- 
matics. 

The word 


i ed plane, 
the wheel and axle, the pulley, and the screw have been selected, and 


To which of them the very powerful machine (in its way) which men 
call a cannon is to be referred we do not know, not seeing any t 
likeness in it either to a lever, an inclined plane, a wheel and axle, a 
pulley, or a screw. Again, the notions of the theories of these powers 
are as various as those of their arrangement : some say that all are 
creators of power, some that all are powers except the simple pulley, 
(tee lad argteidhe erie fuchfwmerchedl ai Those 
who deny that any of the adaptations ve mentioned give power, 
look for their meaning of the word in the action of what are thence 
called agents,as in the muscular of men and animals, the force 
of wind, the fall of water, the expansion of steam or explosive gases, 
&c. Admitting that all these agents are well entitled to the name of 
nance Ay is nevertheless difficult to refuse that name to a machine. 

atch the effect of a large crane in unloading a vessel, compare it with 
what the same men could do by their unaided (or rather, unadapted) 
strength in the same time, and it will be impossible to deny that the 
machine gives power. 

The cause of all this confusion and diversity of opinion as to the 
knows, arises from the word 


the means employed. In the second sense, 
a new adaptation is introduced, by which an 


power in the second 
mechanical advantage: these last 
by writers in the same sense as the 


A without mechan- 
ical characte 


used 
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missed down an inclined plane and made to draw up the empty ones, 
there is no gain in a mechanical point of view, for the momentum which 
is gained by the empty carriages is lost by the loaded ones; but the 
momentum lost by the loaded carriages is no loss, since there is no use 
in their delivering their contents with a great velocity, while the 
momentum abstracted is applied to a beneficial purpose. Thirdly, a 
simple pulley gives no mechanical advantage whatever, since the weight 
on one side, when the pulley is at rest, must be equal to that on the 
other. If however we compare the effect of this machine in raising 
weights with the carriage of them up a ladder, we see at once a bene- 
ficial effect, amounting to a saving of the greater part of the labour; 
for by using a pulley, the labourer has not to carry himself up to the 
height required and down again. Fourthly, when the traces by which 
horses draw are inclined at a proper angle, a part of the drawing 
power is taken off, and applied in lifting the carriage off the road and 
lessening the friction, so that the diminished draught is better able to 
do the remaining work than if the whole draught were applied to the 
whole friction. Here is no gain of power in the mechanical sense, 
though the alteration is certainly a double gain (no matter how slight 
a one) of beneficial effect, for the carriage is more easily drawn and the 
road is less worn. Numberless instances might be cited in which real 
benefit is a consequence of mere adaptation, even without the pro- 
duction of what is called power in treatises on mechanics. 

Tn treating of the second meaning of the word power, or its synonyme, 
mechanical advantage, we must separately consider a machine just 
balanced, and one in which an additional force applied gives motion. 
Suppose a lever, one arm of which o 4 is ten times aslong as the other 
0B, and sw that the arms balance each other. A pull of one pound 
at a will then support (so it seems) ten pounds at 8, for the first will 
certainly equilibrate the second, or prevent motion. Nevertheless, it 
is not true that one pound supports ten pounds; nor can one pound, 
by any contrivance whatsoever, be made to support more than one 
pound. In the case before us, a acts againsb one pound, but not one 
pound of 8; it is a and B together, eleven pounds in all, which oppose 
a resistance of eleven pounds offered by the support or pivot 0, The 


ie = a 


A 0 


K 


> 


weight B is equivalent to two pressures, one downwards, at o, of 
eleven pounds, one upwards at a, of one pound. ‘he frame on which 
the pivot rests neutralises the first, the pull at a neutralises the second. 
To say that a supports B, would be an assertion like that of a person 
who should say that he had paid 11/. with 1/., and shouid forget that 
he had borrowed 10/. elsewhere ; and in the above system there is 
neither gain nor loss of force in any manner. When the weight B is 
lifted from the ground, and attached to the end of the lever, and when 
at the same moment the hand was applied at a, there is a pressure of 
eleven pounds applied to the earth at o. But all this pressure was 
first taken from the earth, ten pounds of it by the removal of the 
weight B, and the remaining pound a Se of the weight of the 
person pulling; for a person who pulls downwards at a rope in such a 
manner as to supply the place of a pound weight at the end of the 
rope, lessens his weight by one pound. 

In the preceding manner it may be shown that every machine in 
which a, the less, balances B, the greater, is a case of the following 
kind :—s is equivalent to certain forces, P, Q, R, &c., applied at various 
points of the system, and to c, equal and opposite to a. Imagine 
P, Q, 8, &c. and © substituted for b, then p, Q, R, &c. are counter- 
balanced by the resistance of the parts of the machine, and o, and o 
only, is counterbalanced by a. It may also be shown that the whole 
pressure upon the earth is just what it would be if the machine were 
heap and its parts, together with the weights, laid upon the 
gro 

Let us now consider the machine in motion. The paradox about 
power here is, that the smaller weight is made to lift the greater; for 
example, that a pressure, say of one pound, applied to the handle of a 
crane, lifts a weight say of twenty D ctgee As long as no more precise 
mode of expression is employed, paradox continues :—the smaller 
weight does lift the greater. To take the simplest case, suppose 
that the descent of a smaller weight causes the ascent of a greater, 
as in an inclined plane with a pulley. It is now obvious that 
before the larger weight B can rise c 
through Ac, the smaller weight a must 
fall through a length equal tonc. In 
any machine in whichth hand, exerting 
a pressure of one pound, a 
weight of twenty pounds, the hand 
when put in motion to raise the weight, will moye twenty times as fast 
as the weight. It is then one pound moved through twenty feet, 
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hich is mechanically equivalent to twenty pounds moved through one 
foot, and the paredox disappears. It is usual to 


pound through one 
the applied power it is the same pound which moves over four 
while in the produced there are four different pounds 
over the same foot. The machine is nothing but an adapta- 
w enables the agent to effect the e: just mentioned. 
And though the common notion that a machine gives power usually 
has reference to the substitution’of a greater weight with less velocity 
for a smaller weight with greater velocity, yet it eleentartl we 
that the apparent power is ed by the contrary , a8 in the 
common grinding-wheel and in the lathe. muck is er also the benefi- 
cial effect arises from a reservoir of power which is given out in small 
quantities, as in a clock or watch, in which the exertion of raising a 
weight or coiling a spring is expended in minute quantities over one 


or more days. 

Without en further into the preceding principle (for which, in 
its mathematical see Virtuat VELOcITIES), we now 
touch upon some additional circumstances connected with the use of a 
machine, still confining ourselves to simple exposition of these circum- 
stances, and avoiding mathematical explanation. Suppose a crane b; 
which a man, with aan of amount of ee Paper oi hundred . 
weight a h t of ten feet, worki e while as e 
were naive fall a hundredweight, by a simple pulley, from the deck 
- this five hundredweight were divided into 
ten portions of half a hundredweight each, and if each of these portions 
had a rope fastened to it, it would matter nothing, the manner of 
working being equally convenient in both cases, whether he raised the 
whole at once by the crane, or the ten portions in succession by their 
several ropes. This sup that there is no friction in the parts of 
the crane, and that its wheels can be moved without any exertion when 
unloaded. Neither of these is true, for the friction of the loaded 
machine is considerable, and even the unloaded machine costs some 
exertion to set it and keep it in motion. So far then the balance is in 
favour of raising the ten subdivisions of the five hundredweight in 
succession ; and we now see what those persons mean who say that a 
machine is a loss of power. But if we introduce the beneficial effect 
produced by the ine, we see that the subdivision of the weight is 
avoided, that the labour thereby saved may be thousands or even 
millions of times that caused by the friction of the machine and 
the necessity of moving its wheels, &. A little attention to such 
reasoning as the preceding will prevent the reader, however unprac- 
tised in mechanical considerations, from being led away by accounts of 
perpetual motion [Morton] and of machines which are to work 
without power applied. 

The muscular power of men and animals, the force of wind, the 
fall of water, the expansive power of steam, &c, are powers, the 
explanations of which lie in the secrets of the laws of life, gravitation, 
and chemistry. A machine is an adaptation of material elements to 
one or more pu: the life of which is one or other of the powers 
just mentioned. But nothing is more common than, in describing the 
se effects power and adaptation ay to lay the wonder on 

wrong part. us we can imagine a person descri! the progress 

of mechanics in the last ceritury, by saying that “ace is made by 
steam, and mines which would be covered with water but for the 
ication of science, are cleared for the miners by machinery.” In 
first instance the steam-power is but subordinate; horses or a 
water-mill might supply ite place without any diminution of the extra- 
, Which is the adaptation of machinery to the perform- 


foot 
is 


ance of that which required so many and varied motions of the fingers. 
In the second instance, common , or successions of them, would 
do as well as the machinery employed, if hands enough could be found 


to work them: the wonder is the introduction of labour to any 
amount by the {help of steam. The vulgar notion is that steam, as 
steam, can adapt itself to anything, and that machinery, as machinery, 


can work. 
POWER OF ATTORNEY. [Lerten or Artorney,] 
POWER (Law). [Uses.] 
Aewrd 0. A —— tok by the ancient Roman, and even 
modern, hydraulic engineers for the purpose of preparing an artificial 
saens for sock bediaediened tx the Pg This material was ori 
obtained from the volcanic formations of the Bay of Puteoli, near 
Naples (from which circumstance the name i is derived); but 
similar substances have been discovered in different parts of Italy and 
in other countries, and have been applied in the arts with equal 
In fact the pozzuolano is a dehydrized silicate of alumina, in 
silica exists in a state easily attackable by caustic alkalies, 
therefore ee at once of entering into a combination with 
the lime presented to it in the preparation of mortars, forming with it 


3 | 


4 double silicate “of lime and alumina of an insoloble character 
are very commonly met 

basaltic character have 
out Thus in the environs 
bro ari sand; in the island of Sardinia rm.” 
France; in the north of , near Andernach ; 


; 


gee 
ali 
hei 


E 


results when mixed with the purest and richest hydrates of lime ; 
the success of their the 
nature of the mixture of the various pas Be gooBny 


most perfect manipulation; and that again by the low price of manual 
Pac WR MUSCnAS thes the uxt Gt She Sotnall ite, 


confirm this opinion. It may be added that in Holland, Northern 
Germany, and in Italy, the pozzuolano class of materials is still used 


but that in they have so entirely been laid aside of late years — 
as not easily to be obtained in the market, ao 

Berthier gives the following analysis of the trass of Andernach and — 
of the pozzuolano of Civita Vecchia : _— 


Substances, Trass, Pozzuolano, 
Silica 7. ee Wie? c8 e + 0°570 0445 
Alumina . . . * |. 8) ey Cae 0-150 
Lime 4 : 3 pa 0-026 0-088 
Magnesia > . . - «+ 0010 0°047 
Oxide of iron . . ‘ é « 0°050 0-120 
Potash ee ae ‘ « + 0070 O-014 
Soda . . . . « 07010 0040 
Water and loss . . . es O44 0-096 


vo ee er ee 


PRACTICE, a rule of arithmetic, i rT) 
barly contin any new principe ut dapends for fs appation 
the memory and ty the operator acquires 
Thus, in the following simple question, “‘ How much do 40 
at 18d. a yard,” some arithmeticians (unpractised) might 
fA decnaps 9 Bagh Ale die auc 100 geot'c 
of shillings in the answer; but a practised arithmetician 
diately see that 18d, is a shilling and a 
tla wed fae She Sate ak, a Cy Sex Wie ale alias 

. More complicated examples juire su 
Lon aes Lig may ing has been comp po 
ceding. Sy , for instance, it is uired 
yards at 20. 13s. 74 pli 


as follows :— 


At 1l, per yard 253} yards cost . 


i. . . . . 
lu. . . . . 
108, . . ares 
a 63 . . : 
ls. . . o 6 
rw gd « a -é 
1}d. . . eT Fs 


679 5& 


The a, Spe na se ngs tion than is 

the only. difficulty the division of the eg tant casio 
preceding, and this diffi. 

by practice. It is also to be noticed that 


this rule can be easily applied by turning the money factor 
into pounds and decimals of a “ , a8 in Interest. Thus, suppose 
it is required to find the of 22 tons 17 cwt. 1 qr. 19 lbs., 
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1 ton . . costs »  »«£13°81667 
22 
22 ton 4, er . + « 303°96674 
10 ewt. is } of 1 ton : . + 6°90833 
5 ewt. is $ of 10 cwt. : - + 8°45417 
2 ewt.is + of lOcwt. . ’ + 138167 
1 qr. is } of 2 cwt. Hyimeetamds id 
14 Ib, is } of 1 qr. : - 08636 
4 Ib. is} oflaqr. . . oe “02467 
1 Wb. is } of 4b. . . 00617 
22 ton 17 cwt. 1 qr. 19 lb. cost . £316°00082 


So that the proper answer is less than a farthing aboye 316/. The 
ieerding, Proce Je opal partes Say he epyionsian of the rule ot 
three, and also than a kind of double rule of tice once in use, which 
is not given in modern works, and is not worth revival. 

This method of practice is alsoa convenient way of reducing fractions 

eights or measures to decimals. Thus, if 17 ewt. 1 qr. 19 lb. is to 
a decimal fraction of a ton, we have 


rs 
i 
s 


. 1 ewt, is *05 of a ton. 
- 17 ewt. is 85 % 
pe ewt. or *0125 » 

14 lb. is § of 1 qr. or 700625 Ms 

4 Ib. is } of 1 qr. or 0017857, 

1 Ib. is 4 of 4 Ib, or 0004464 ,, 

17 ewt. 1 qr. 19 Ib. is °8709821 of a ton. 


PRASFECTUS URBI (prefect or warden of the city), the title of a 
i , said to have been instituted by Romulus (Tacit., 


_ € Annai.,’ vi. 11) to the place of the kings in their absence from 
. ne paths tapenade eter tists... Bb). Mis 
_ kingly power, where imperium in . (Livy, i. 59.) He 
was appointed from among the senators, (Dionys., ii. 12.) During 
pels Ae neice mama aegger—iy a day Ligsremcot a dle 
consuls, or by the senate (Dionys., viii. 64) when were 
obliged to be absent from the city. During the time of his office he 
exercised in the city the power of the consuls: he had the right to 
convoke the senate (Varro., ‘Ap. Gell.” xiv. 7, comp. with xv. 8) and 
to hold the comitia (Liv., i. 60). But in the course of time the prefect 
of the city was superseded by the urbanus, on which the former 
magistrate became a of what he had been, and was 
were 


youths under age as the city. (Tacit., 1. ¢., iv. 36; Dion 
Cass., xlix., p. 476.) phew ble kde sp oessgbra ap he ve con- 
tinued to be appointed during the Feria Latine, even after Augustus 
had made a permanent prefectus urbi. (Suet., ‘Nero,’ 7.) Augustus 
invested this new prefect with power, gave him the super- 


of public works, roads, aqueducts, the navigation of the 
i i among the people. (Suet.,‘Octav.,’ 
37; Tacit.,L c.; Dion Cass., lii., p. 547.) H i 
citizens. 
is powers became gradually 
all the powers formerly 
the end were transferred 
Off. Pref. Urbi, comp. 


E 
5 
: 
: 
g 
z 
F 


i one 
earl —_ of the empire the 
ee ee ee office for a number of 


every year. Respecting the titles by which he was » Bee 
Brisson, ‘De Form.,’ p. 296. At the time when Constantinople was 
the rank of second capital, it received a of the city, 


in the city. The whole 
corporations and institutions, were 


PRAMUNI’RE (used for praemonere, “ to forewarn,” Co. Lit. 129 b) 
is the first word of an ancient writ by which a party was summoned 
the to answer a of contempt against him. The 


some act in derogation of his allegiance; and in case of conviction, the 
judgment was, that the defendant should be thenceforth out of the 
's protection, and 


Tn late times it seems to have been considered that the offence was 
referrible only to attempts to introduce the papal authority into this 
kingdom; but it would appear that any attempt to introduce foreign 
jurisdiction or usurp upon the “kingly lawes of the crown” was equall: 
within the penalties of a premunire. Most of these attempts di 
relate to the papal jurisdiction, and the statute of premunire (16 
Rich. IL, c. 5) relates only to such attempts. But the 27 Edw. IIT, 
c. 1, referred to by that Act, visits an analogous offence with the same 
penalty where one “shall draw any out of the realm in plea whereof 
the cognizance pertaineth to the king’s courts, or whereof judgment is 
given in the king’s courts, or which do sue in any other court to defeat 
or impeach the judgment given in the king’s court, &c.” 

Numerous statutes have defined what shall be such a contempt as 
amounts to a premunire., Most of the earlier.are directed against 
provisors, as they were called, or persons Who purchased from Rome 
provisions for holding abbeys or priories, &c., before those benefices 
were vacant (25 Edw. III., stat. 5, c, 22, stat. 6), or for exemption 
from obedience to their Sar ordinary (2 Hen. IV., c, 3), or bulls 
for exemption from tithes (2 Hen. IV.,c. 4), or those who held bene- 
fices in favour of aliens, &c. (3 Rich. IL, c. 3; 7 Rich IL., c. 12; 12 
Rich. IL, ¢. 15; 13 Rich. IL, stat. 2, c. 2), or those who purchased 
(procured) bulls, sentences of excommunication, &c., against the king 
(16 Rich. IT., c. 5). During the time of He VIIL., several statutes 
applied the penalties of a premunire to those who sued for or attempted 
to enforce any bull, &., from Rome, or appealed there (23, c. 2; 24,c. 
12; 25, ec. 19, 21; 28,c. 16), or refused to elect a bislfop named by the 
king (25, c. 20). By 5 Bliz.c.1, 13, 2, 27 c. 2, it was applied to 
those who refused to take the oath of supremacy, or defended the 
pope’s jurisdiction, abetted publishers of bulls, &c., or sent relief to 
Jesuits beyond seas. 

About this time the penalties of a premunire ceased to be confined 
to the class of offences above referred to. The 13 Ch. II., s. 1, c¢. 1, 
made who adyisedly assert that both or either house of parlia- 
ment have a legislative authority without the king, and 4 Jac. L.,c. 4, 
1 W. & M.,s. 1, ¢. 8, those who refused to take the oath of allegiance, 


guilty of a premunire. By 7 & 8 Will. IIL. c. 4, serjeants, barristers, 
attorneys, &c,, are subjected to the same penalties if they practise 
without taking the oa By the 6 Anne, c. 7, a malicious or advised 


assertion that the then pretended Prince of Wales had any right to 
the throne, or that the king and parliament cannot make laws to limit 
the descent of the crown, amounts to the same offence. And 12 
Geo. III, c. 11, attaches the same penalties to all such as willingly 
solemnise or assist, &c., at any forbidden marriage of the descendants 
of George II. The penalties of a premunire have also been attached 
to persons Xie of offences of very different characters: to those who 
molested pe s of abbey lands granted to Henry VIII. and 
Edward VI.; to brokers in any usurious contract, by 13 Eliz.,c. 8; to 
those who obtained any stay of proceedings other than by arrest of 
judgment or writ of error in any suit for a monopoly, by 21 Jac. I, 
c. 3;8. 4; and to those who obtained an exclusive patent for the sole 
making or importation of gunpowder or arms, or hindered others from 
importing them, by 16 Ch. L, c. 21, By the Habeas Corpus Act, 
31 Ch. IL, c. 2, those who deprive or assist in depriving any subject of 
this realm of his liberty contrary to that Act, incur the penalties of 
premunire; and by 6 Anne, c. 23, if the P igs of Scotland convened to 
elect their representatives treat of any other matter, they are guilty of 
apremunire, After the breaking of the South Sea hubble, those who 
thereafter in such undertakings were, by 6 Geo. L., c. 18 (now 
led), made liable to the penalties of a premunire. 

The punishment of a premunire has already been stated. After 
judgment, the defendant might formerly have been killed by any man. 
* But Queene Elizabeth ee hie parliament, liking not the extreme and. 
inhumane rigor of the law in that point,” made it unlawful to slay 
him. (5 Eliz.,c. 1.) Still, being out of the baer of the law, he 
cannot sue in any action (Co. Lit., 129 b), and he forfeits all his goods 
and chattels, his lands and tenements in fee, and his life interest in 
lands in tail. (3 ‘ Inst.,’ 119, “ Of Premunire.”) Prosecutions for this 
offence are now obsolete. 

PRATOR, a word Which apparently contains the same elements as 
the verb preire. The consuls were originally called pretors, but the 
name pretor was specially appropriated to a magistrate called the 

urbanus, who was first appointed B.c. 865. He was called a 
colleague of the consuls, and was created with the same auspices, 
(Liy., vii. 1.) The praetor was at first only chosen from the patri- 
cians, as a kind of compensation to them for admitting the plebeians to 
fill one of the consulships. (Liv., vi. 42.) In the year 3,0. 336 the 
first plebeian prator was created, 

The pretor, in his origin, seems to haye been a kind of third con- 
sul. ile the consuls were at the head of the armies in the field, 
the preetor exercised the consular power within the city, in the senate, 
and in the comitia. He also administered justice (“jus in urbe dice- 
bat,” Liy., vi. 42). On some occasions the pretor led the armies of 
the state. (Liv., vii. 23, &c,.) Yet the imperium of the pretor was 
less than that of the consuls, to whom he owed obedience. There was 
also a distinction in his insignia of office, for the pretor had only six 
lictors, from which circumstance he is called by Polybius “ the general 
with six lictors” (7yeudv or orparnyds éfaréAekus, and sometimes simply 
é€amérexus, &c.). It appears from Livy that the pretorship was 
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originally given to consul of the preceding year; and after the ple- 
beians pA ie admission to this m ry, it was given alternately, 
at least fora time, to the patrician and plebeian consul of the preceding 
year. As the pretor was a kind of substitute for the consuls, there 
was nothing in the nature of the office which limited the number; and 
accordingly in B.c. 247, another praetor, called Pretor Peregrinus, 
was created, who administered justice in matters between citizens and 
foreigners, and in matters between foreigners only. It is conjectured 
that one pretor was a patrician and the other a plebeian, but this 
does not appear certain. If one of the prwtors left the city to com- 
mand the army, the other had the authority of both within the city ; 
and when the military service required it, the imperium of a pretor 
was prolonged for another year by the senate or the comitia. When 
conquests were made beyond the limits of Italy, and foreign countries 
were reduced to the form of provinces, pretors were sent to govern 
them. Thus two new prwtors were appointed for Sicily and Sardinia 
(8.c. 227), and subsequently two more when the two provinces of Spain 
were formed n.c, 197. The provinces of the pretors were determined 
annually by the senate, and distributed among them by lot. As the 
judicial labours of the prwtors increased, they generally spent their 
year of office at Rome, and then took the charge of a province with 
the title of propretor. Sylla increased {the number of pretors to 
eight. The pretor urbanus had the highest rank, and was specially 
led praetor : the duties of his office required his constant attend- 
ance at Rome, and he could not leave the city for more than ten days 
at atime. He had the troublesome and expensive duty of super- 
intending the Ludi Apollinares and giving gladiatorial shows to the 
people. Julius Cvesar increased the number of prwtors to ten, then 
to twelve, fourteen, and sixteen ; Augustus reduced the number to ten, 
then again raised it to sixteen, and finally fixed it at twelve. Under 
Tiberius there were sixteen. A permanent pritor for fidei commissa 
was subsequently appointed (‘ Dig.’ i., tit. 2,8. 3), and another for 
matters between the Fiscus and private individuals; and a tor was 
appointed by the emperor M. Antoninus (Capitol. ‘M. Anton.,’ c, 10) 
solely for matters relating to guardianship (tutela), The office con- 
tinued in Rome with varying numbers and powers till the fall of the 
Western empire. At Constantinople it endured somewhat longer. 

An office like the pratorship in some respects may be traced far- 
ther back than the first election of a pretor; and the vicarious duties 
of the oflice appear clearly in the functions of the ancient prefectus 
urbi [Prarectus Ursr), whose office became of less importance on the 
appointment of the praetor urbanus. As late as the time of Cicero 
(‘ Ep. Fam.,’ x. 12, xii. 28), we find the prator performing the duties 
of the consuls in their absence. - 

Under the republic the praetor urbanus became the chief magistrate 
for the administration of justice, and in this respect his office was the 
most important in the state. He was one of the magistrates who had 
the Jus Edicendi (Gaius, i. 2), or of publishing edicta, which were the 
foundation of a body of law known under the names of Jus Honora- 
rium or Pretorium. The pretor peregrinus had also the Jus Edi- 
cendi: and the edicta of these two pretors formed the largest body of 
this edictal law. The edicta of the pretor urbanus were published 
generally on entering on his office, and occasionally during its con- 
tinuance. It is difficult to describe the edicta in exact terms, but 
they had reference only to civil actions, and their object was generally 
to provide for cases unprovided for by the existing laws, and mainly by 
introducing new kinds of actions (actiones utiles) when the actions of 
the old law (actiones direct) did not apply, and fixing the mode of 
procedure. They often adapted a new form to an existing right, and 
they contrived by various legal fictions to accommodate the limited 
provisions of the old laws to the existing wants of society ; but in all 
these proceedings we clearly discern a rectitude of intention and 
singleness of purpose as the,characteristic of the edict. The praetor 
also interfered in a summary way by his Interdict, particularly in 
matters of possession [Possrsston], in the case of a man who was of 
unsound mind and incompetent to manage his property, or a prodigal 
who was wasting his subst ; in which cases the prwtor appointed 
a curator, when the laws of the Twelve Tables had not provided for 
one. He also gave relief in cases of fraud whenever the law had made 
no provision (‘ Dig.’ 4, tit. 3), and generally by the doli exceptio and 
the in integrum restitutio, in the case of minors, he set aside fraudu- 
lent transactions. (Savigny,‘ Von dem Schutz der Minderjihrigen,’ 
Zeitechrift x. 261.) It is stated that the pretors would sometimes 
vary their edicta in the course of the year, till this was forbidden by a 
decree of the senate, and finally by a lex Cornelia (n.c. 67). This gave 
to the edict a character of greater cme It seems that the. edicta 
of his predecessors, though not absolutely binding on an actual praetor, 
were frequently etopted by him. Indeed we cannot conceive that the 
prwetorium jus could have acquired that stability and consistency which 
it undoubtedly had acquired, even in the time of Cicero (‘ Leg.’ i. 5), if 
the chief rules that were established by the prators were not observed 
by their successors, The Roman jurists found ample matter for 
comment in the prwtors’ edicta, and a large part of their writings had 
for their object the exposition of the legal principles contained in 
them. Under the emperor Hadrian the edicta of the pretors were 
collected and arranged by Salvius Julianus, a distinguished jurist, 
under the name of Edictum Perpetuum, and from this time the pro- 
greasive development of the Roman law by the preetors’ edict ceased. 


The constitutions and rescripts of the emperors stpplied the plice of 
the edict ; the importance of the functions of the pretors was greatly 
diminished ; but they still a peeaitod in questiones, or judicial inquiries 
into crimes, or that class of offences which were the subject of judicia 
publica. Sometimes persons (quiesitores or queestores) were appointed 
on special occasions to preside at such trials Aiter the number of 
pretors had been increased to six, the pretor urbanus and peregrinus 
exercised their usual jurisdiction, and the other four presided in 
quiestiones as to ph aoe peculatus, majestas, and ambitus, These 


pag aed were called perpetus (Cic., ‘ Brut.,’ eedegy Li 6 because 
pretors exercised the functions of questores during the whole 
year of office, and not, as was the old practice, on the ular ecca- 


sion only of their appointment as questores. ; 
questores might be Laer ey Sulla, by various leges, sided to ia 
number of questiones um, and at the same time made twe 
additional and when their criminal jurisdiction was with- 
drawn, their functions were little more than formal. ¥ 
PRATORIANS was, in the time of the Roman republic, thename __ 
of a select cohort which attended the person of the praetor or com: — } 
mander of a Roman army. Sallust (‘ Catilina,’ 60) says that Petreius, — 
a Pracy Pag ener eA Aho ponpens Mesgraes _ ves more 
stoutly than he expected, as a expedient, . ro 
cohort to charge the i its, and this decided the fate of the battle, 
In the time of the triumvirate, Octavian and Antony greatly increased 
the number of the pretorians, Appianus (‘ Bell. Civ.’) says that after 
the battle of Philippi they dismissed all those soldiers who had served 


their time, except 8000 men who requested to remain in the = 
who were distributed in torian orts attached to the persons 
e final overthrow of the republican 


the triumvirs, After party, 
Augustus formed the pretorians into nine cohorts, and Tiberius fixed 
their station in the capital as guards to his person, (Suetonius, — 
‘ August.’ 49.) They became in fact, under the emperors, what the — 
regiments of guards or household troops are in the actual monarchies 
of Europe, a select and privileged body in the army. But besides their 
ordinary military duties, they had also the charge of state ‘prisoners, 
and often acted as executioners. The prefect of the pretorium was 
the commander of the whole body of preetorians, They were all picked — 
men, chosen from Old Latium, Umbria, Etruria, and the older Roman 
colonies, and they were proud of their origin. (Tacitus, ‘ Annal., iv. 
5.) Under Vitellius the pretorian cohorts were increased to sixteen. — 
(Tacitus, ‘ Hist.,’ ii. 93.) In the frequent revolutions of the empire the 
pretorians acted a conspicuous part, and often determined the fate of © 
an emperor, and the choice of another; as in later times the j , 
did with regard to the Turkish sultans. Diocletian reduced the 
number of the pratorians, and Constantine entirely disbanded them. _ 

PRAGMATIC SANCTION, [Cuanrves VI. or Germany, and Houss 
or Hanssure in Broa. Dry. ; and TREATIES, CHRONOLOGICAL TABLE OF.) 

PRAIRIES. [Praxss.] a 

PRAYER, a term in theology, used to designate the intercourse — 
passing between human minds and the diving. Language appears not 
to be necessary to complete the idea which the word represents, since 
we speak of mental prayer, which is thought directed heaven-wise in — 
adoration or in entreaty without the sentiment of the mind being 
embodied in words or finding expression by the lips. But its far more — 
common use is to express this kind of intercourse when the sentiment 
of the mind is embodied in language. 
« It is a derivative of the verb to pray, which signifies to ask for 
something, and the intercourse of which we have spoken is described 
by a word which etymologically describes only one part or section of 
the whole idea, inasmuch as in such intercourse the principal object 
will always be the supplication of those rich communications of good — 
which God can bestow and man receive. 

Prayer springs immediately out of the persuasion that man is not 
poe on this globe without a protecting and governing power over 

im, which power is conceived to belong to the One Great, Good, and 
Wise Being, who was the Creator at first of man himself, and of all the 
things by which he is surrounded, or which touch in any way his con- 
dition, Wherever this idea is fully formed, it seems that the mind 
must, occasionally at least, fall into the disposition to entreat that the 
Power, which can do so much for it, would be pleased to exert itself, 
Whether this government and this ability be vested in some one being, 
or be pelle: if to be distributed among many, either equal in power, 
or supreme and subordinate, the case is the same. Circumstances 
arise in which it seems that it would be impossible to withhold the 
mind from assuming the form of supplication and the lips from 


expressing the desires which have sprung inthe mind. We accordingly 
find that prayer has existed from the earliest times when we find men _ 
raised into the rank of religious beings, and in any state of religious 


knowledge, however rude and mistaken the ideas may have been; in 
times of danger and ,calamity at least, men have thrown th ves 
prostrate before a superior power, and intreated its interposition. ; 

Sometimes the prayer may be no more than a brief ejaculation; but 
if arising in the sincerity of the heart, it is not the less prayer, nor the 
less led by Him who is described in the Holy Scriptures as the 
God that heareth prayer, - 

But even in some of the earliest monuments of human thought and 
feeling we have ee that has not been mere ejaculation, or even the | 
mere expression of feeling excited by temporary emergencies: and 
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ing prayer in 


“the writings of such men; the Old 


say that a prayer, or a 
should contain (1) expressions of adoration and admiration of the 
Mighty Being who is the object of address, by which the mind is 
brought into a state of confidence that he can grant that which we 
entreat of him ; (2) expressions of our own unworthiness to receive 
more blessings than he has already seen proper to bestow upon us; 
either on account of a general persuasion of demerit, or of some 
i sin of which we have been guilty. This is thought to be 

accordance with the actual state of every one who thus puts himself 
as it were more immediately in the awful presence of his governor and 
judge, and to be also salutary to the suppliant as keeping up a sense of 
proper humility, and a disposition to acquiesce in whatever may be 
the divine will. (3) Then comes the supplica part, in which 
general or particular blessings are besought, suitable either to the 
general condition of the person praying, or to the particular circum- 
stances of the moment. (4) Intercession for others, the entreaty of 
the divine favour for the whole human race, and such blessings as 
particular classes of 


interests are not to be disregarded in attention to the wants and wishes 
of an individual member of it. (5) Lastly comes gece cas 
devout acknowledgment of past and present mercies, the good whi 
God has given in his natural idence in general, or any special good 
which he may have gran Such, according to Christian divines, 
ought to be the form into which men’s thoughts cast themselves when 
they enter into communion with God: and the various prayers 
which are delivered in public by the ministers of religion in behalf of 
multitudes praying together, are for the most part constructed in this 
form, differences arising (1) from the selection of different sub- 
idiary topics under each, and (2) from the greater length in which 
each of these subjects is entered into, according to the feeling or the 
notions concerning prayer of the individual minister ; and such also are 
the prayers for the most part in those collections of prayers many of 
which are pri for the use of persons, either in their private or 
family devotions, who find a difficulty in embodying in words the 
sentiment of the heart. 

Liturgies are of the nature opera collections of prayers. They 
are guides to the mode in w the prayers of many assembled in 
Christian congregations shall be offered. The Book of Common 
Prayer contains the Liturgy of the English Church as appointed by 
aut! . The effect of liturgies in public worship is to restrain the 
manifestation of peculiarities in the notions of particular ministers 
respecting the nature and subjects of prayer : to keep out of the public 
assemblies of Christians extravagancy and enthusiasm ; to bring the 
will of the community at large to bear on the wills of single ministers 
in respect of the devotional of public worship ; and to make known 
beforehand to the people what sentiments will be expressed, and in 
what form of words, in the service in which they are about to engage. 
fae ; 

PREBEND, derived from the Latin word prebeo (to minister to, or 
yield), is an endowment in land,. or ion in money given to a 
eathedral or conventual church in ‘am, that is, for a mainte- 
nance of a secular priest or canon, who was a pre as 
supported by the prebend. It is named from the land or other 
source whence the profits attached to it are derived. 

A simple prebend was one which had only its revenue for its 
support; a prebend with dignity, one to which a jurisdiction was 
annexed ; a prebendary holding the latter was styled a dignitary. Some 
prebends were donative, others in the gift of laymen, who, in case of 
vacancy, must have presented the future prebendary to the bishop; on 
this the bishop instituted him, and the dean and chapter then inducted 
and placed him in a stall in the church, Ifa bishop were the patron, 
he collated. At Westminster the king collated by patent, by virtue of 
which the prebendary took without institution or induction. 
A mandamus lies to compel an election to fill a vacancy. During a 
vacancy the profits belonging to 4 prebendary as sole corporator went 
to his successor; those which he held as member of the corporation 
aggregate were divided among the dean and chapter. A prebend being 
a benefice without cure of souls, was not formerly incompatible to be 
held with a parochial benefice, but one pre’ could not possess 
two probends in the same church, though he hold a second in 
any other. But now, by 1 & 2 Vic. c. 106, no sp person holding 


more benefices with "cure of souls than one shall hold any cathedral 
preferment ; or, holding any cathedral preferment and also any bene- 
fice with cure of souls, shall hold any other cathedral preferment ; or, 
holding any preferment in any cathedral or collegiate church, shall 
hold any preferment in any other. (Comyns’s ‘ Digest,’ tit. ‘ Eccl, 
Persons,’ iii. 600; Burns, ‘KE. L.,’ 88, 90; Rogers, ‘On Ecclesiastical 
Law, tit.‘ Dean and Chapter.’ [Dran.] 

By the 3 & 4 Vic., c. 113, founded on the Report of Commissioners 
appointed to consider the state of the church with reference to its 
revenues, very important changes were made relative to cathedral 
preferment. The statute does not affect existing interests. Its pro- 
yisions, in general terms, are as follows :—Henceforth all the members 
of chapters are to be styled canons. Provision is made for the sup- 

ion of many existing prebends, the creation of one additional for 
St. Paul's, and ultimately all cathedral and collegiate churches as to 
number of canons, are to be placed upon the following footing :— 
Canterbury, Durham, Ely and Westminster 6 each; Winchester and 
Exeter 5; Bristol, Carlisle, Chester, Chichester, Gloucester, Hereford, 
Litchfield, Lincoln, Manchester, Norwich, St. Paul’s, London, Peter- 
borough, Ripon, Rochester, Salisbury, Wells, Windsor, Worcester, and 
York, 4 each ; and St. David's and Llandaff 2 each. 

All bishops are authorised to confer honorary canonries, without 
emolument, to the number of twenty-four, in each cathedral church. 

No canon is, by virtue of his canonry, for the future to possess any 
separate estate or income, all of which are to vest in the Ecclesiastical 
Commissioners appointed by 6 & 7 Wm. IV.c. 77. The profits of the 

ded canonries are to be paid to the commissioners, in whom 
their estates, as well as those of non-residentiary prebendaries, &c., are 
to vest. The annual incomes are also fixed by this statute. The 
separate patronage of members of chapters is’ to be vested in the 
respective bishops. Provisions are made as to the exercise of the 
patronage of chapters. The minor canons are to be appointed by the 
chapter. 

PREBENDARY (‘Prebendarius’), one who has a prebend [PrrE- 
BEND ],acanon endowed with land or an adyowson or tithe. In right of 
his prebend, he possessed an estate. He was bound by canon 42 to resi- 
dence four score and ten days during each year. The time fixed by 
3 & 4 Vict. c. 3,is three months. The whole body attached to each 
cathedral or collegiate church forms, with the dean, a corporation aggre- 
gate, called the dean and chapter. Each prebendary, having a distinct 
estate, is, by virtue of that, a sole co tor, as well as member of the 
corporation aggregate, The office of the dean and chapter is to consent 
to the grants, leases, &c., of the bishop. Anciently they formed his 
council, as they still do nominally. On his death they certify the king 
of it in chancery, upon which a congé d’elire is issued. During the 
vacancy, they govern the diocese and guard the spiritualities of it, 
unless where the archbishop has that right by prescription. Pre- 
bendaries were bound by canon 43 to preach in their churches, and in 
other churches in the diocese, especially those whence their profits pro- 
ceeded, or to substitute other preachers approved by the bishop. A 

could not make a grant, &c., until after installation and 

(Dean; Cuarter.] (Termes de la Loy, tit. ‘ Prebend,' 
;’ Com. Diz., tit. ‘ Ecclesiastical Persons.’) 

PRECEDENCE, one of the artificial distinctions among men living 
in a state of political society. In all countries the great mass of 
mankind will be of one level, no individual possessing political privi- 
leges which do not belong to the rest, except as pertaining to some 
particular employment in the various ordinary businesses of life in 
which each individual is engaged. But these give no precedence of 
one before another; all move on abreast. But above these are certain 

ms, such as the members of the liberal professions, persons who 
old or have held offices in the state, peers, who take precedence of 
the rest, and who are allowed to do so, if not by any law absolutely 
promulgated, _ by the constant usages of society. And again, the 
individuals, who may form ps the thousandth part of the whole 
community, who possess this privilege of precedence, have the prece- 
dence a each other regulated according to usage, or, in other 
words, ents established in records of former arrange- 
ments, subject is one to which a good deal of attention has been 
paid, and it is now only as an incident to the creation of new courts or 
officers, or in — positions of the royal family, that difficulties 
arise. The mem of the College of Arms, who are the council of 
the earl-marshal of England, are usually referred to in questions of 
ency ; and to them is assigned the ent of public pro- 
cessions, as at royal mi , finerals, coronations, and the like, when 
it is that questions of this kind come to be considered. 

Tables of —— may be seen in many books, and especially in 
those called 

Sometimes the question arises among ambassadors who shall enter 
a room or depart before another, and great tenacity has at times been 
manifested in supporting the claims to rank of the state or kingdom 
represented. In the ‘ Philoxenis’ of Sir John Finet there are some 
almost ridiculous instances of the struggles made for precedence by 
ambassadors of the state of Venice in the reign of James I. 

PRECESSION AND NUTATION, the abbreviated way of ex- 
pressing the precession of the equinoxes and the nutation of the earth’s 
axis. 


These phenomena should always be considered in connection wit 


leaaotion: 


PRECESSION AND NUTATION. 


comprehension 

subject to suppose the earth's centre a fixed point, the relative 
motions of the heavenly bodies being adjusted accordingly. [Mo- 
Trox.] 

The rotation of the earth round its axis is visible from hour to 
hour by the of in the stars: the precession and nutation 
are motions of too slow a nature to be rendered visible, and indeed 
could hardly be made so unless the ecliptic and equator were visible 
circles. If such were the case, and if the motions were large 
the equinoxes, or intersections of the equator and ecliptic, woul 
appear to change place, the equator moving slowly round the ecliptic 
with a le motion, that is, contrary to the annual course of 
the sun. The equinoxes would appear to move with a variable 
motion, sometimes a little faster and sometimes a little slower than 
the mean motion. At the same time the equator would appear to 
swing backwards and forwards to and from the ecliptic, turning upon 
the equinoxes as pivots. Of these motions the motion of the 
equinoxes upon the ecliptic is the precession; the accelera- 
tion and retardation is one part of the nutation; and the alternate 
increase and diminution of the angle contained between the two is the 
other part. It is however common to call the acceleration and re- 
tardation of the motion of the equinoxes by the name of the equation 
of the equinoxes, and to reserve the name of nutation for the motion 


of the pole which corresponds to it. 
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Let c be the centre of the earth, cr half its axis, P the north pole, 
and as 8B half of the equator. Let mn be part of the plane of the 


icular to it, pointing therefore to the 
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precession. But suppose that ionioed of. 2 teins pion’ an Seca, 
it is placed on the circumference of a small oval, 

While the centre of the oval moves forward on the 
with the motion of precession, let the spole 2 mars round the 
ith a motion much some (as that of a aay gg Pi 
out in space an undulating curve, as shown in the princi 
, and the effect will be an alternate retardation and accelera- 

motion of the equinoxes the plane of the ecliptic, 
with a vibration of the plane of equator to and from the 
which are the motions described as constituting the nu- 


description of the effect of any one of the 
i i the axis of the earth, 
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by the planetary attraction. general 
the main phenomenon, , that the eq x 
(the point of the heavens at which the sun is at the commencement of 
spring) moves slowly * backwards along the ecliptic, at the rate of 
50} seconds per annum, or about 14° in one thousand years, 
rate of motion is subject to a very slow increase, which is not perhaps 
sufliciently well determined to make it worth while to compute ex- 
the time in which the equinox describes the whole heavens, a 
period of between twenty-five and twenty-six thousand years. 
A good notion of precession may be got from ee 
ning ofa top. As long as the axis of the top is not ical, this axis 


* It will perhaps be more intelligible to imagine all the stars moving slowly 
forwards in parallels to the ecliptic, the equinox remaining unchanged. 
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brightl 
for instan ae that 
e at sunset in sixty days after the winter 
cee took place about B.c, 8 
or BU 


pposing that the 
nomenon however is i 


7 


the signs, and was near the i 
constellation Aries. it was about this time that the precession 


18° 22’ of the astronomical Libra, a constellation su 
6 x 30° or 180° distance from the vernal equinox. 

our day would say the star’s longitude was 198° 22’. 
Taking the ing of the year 1750 as the 

done since the publication of the ‘M ue ’), and 

calling it the number of elapsed, the whole motion of the 


equinoxes from precession, i cluding the effect of the planetary action 


on the ecliptic, is - 
50"*176068 t + 0"-0001221483 t?, : 
while the precession in one year is 2 
50""176068 +0"-0002442966 t. 


M. Bessel substitutes 50-2129 for 50"-176068, 
The obliquity of the ecliptic, assumed at 23° 28’ 18" in 1750, is 


23° 28’ 18" — 048368 t — 0"-00000272295 t?; 

- yearly diminution, arising from the planetary action, independently 
nutation, = 
: 048368 + 00000054459 t. ‘ ; 
M. Bessel takes 23° 28’ 17/63 for the obliquity in 1750. at 

0'"457 instead of 048368. tasty in 1752, snd vame 
place of the equinoxes and the ob- 

nin Be 


7 


tude of the moon's ascending 
moon, ©) the longitude of the sun, x, 
perihelion of the earth's orbit, and #, the longi-— 


not the 
panes ot oe, Tee 
( ve revolution in mt ei a 
w time the main effect of nutation through all its 

Bradley, the discoverer of the nutation, found 
law of its largest term ; remaining ones are due to 
vitation. It took him twenty years of observation, 
Bie nolo period of the ahange, to detect the law of the an 


the longitude of the 
tude of the moon’s 
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pe 


PRECESSION AND NUTATION. 


PREDICABLES. 718 


217 
the end of 1747. In 1749 appeared the ‘ Recherches sur la Precession,’ 
&c. of D'Alembert, in which the phenomenon was shown to be the 
uence of the moon’s attraction upon the earth. Newton 
ly, in the ‘ Principia, given the general explanation of the 
subject, and had even foretold, without assigning magnitudes, the 
‘existence of those terms of nutation hide dupiad upon twice the 
true i of the sun and moon; but the most important terms, 


those depending on the moon’s node, appear to have been altogether 
him. 


by him. 

We now come to such a physical explanation of the cause of pre- 
cession and nutation as can be given without mathematical analysis. 
On looking at the motion of the equator arising from precession and 
nutation, we see that it resembles in character some of 


necessary 
had alread: 


ition of the mutual attraction of all the particles of matter, the 
th = of the earth 


halves, there is no effect upon the rotation 
(or tendency to an effect) arising from the attraction upon one half of 


w 
te effect arising from the attraction .w 
Geetha oncth wore sphere, whatever motion of translation 
receive, the axis would always remain parallel 
i there would be neither precession nor nutation. 
Again, let the earth be a solid of revolution, protuberant for example 
at the equator, as is the case, and let an i be situated in 
the plane of the equator; the symmetry just alluded |to still exists, 
and the result is the same. crear Aa Been, mad eager ete 
in the plane of the equator, the e passing through the 
o divides ao ppheia into parts which, though 


are 
The alteration of the axis which would take place if one half 
attracted, is no longer counterbalanced by the attraction on 
continually 


half: the direction of the axis is therefore 


: be removed to the centre at o (Mig. 2). The 
diagram shows the spheroid of the earth, disti ing the inscribed 
sphere from the protuberant part; the of both parts_is 


supposed to remain, but the matter of the in 
to 0, that of the protuberant is not yet introduced : m is the 
attracting body, and the plane of its orbit is given, while the directions 
of the earth’s rotation and of xs orbital motion are denoted by arrows. 

present M produces no effect on the rotation ; now let a small mass 


equator. The consequence will be 
[Graviration], that the node of this orbit (the equi 
or move in direction to that of 


arrows, while the 
inclination of the orbit alternately increase and dim: Meee 
greatest when the line om passes through one of the equinoxes, 
we put such all round the equator, the effect will not be 
altered in quality, but increased in magnitude; and if we fill up all 
ee NE ee i the effect will still be of the same 
sort, though in The effect of the 


of the protuberance nearer to the 
rae te eee 
the in sphere to its proper place, the effect will be less than 


without one of the whole sphere, since is more 
to produce, the greater the distance 
‘axis, the distribution of the mass at o 
render « less efficient in the alteration 


Thus it appears that the phenomena of precession and nutation may 
arise from the consideration of the protuberant part of the spheroid as 
a fixed satellite to the internal part ; but the proof that the precession 
and nutation do so arise consists in taking a strict mathematical 
process, investigating the precession and nutation in quantity as well 
as quality, and showing that the results agree with those of obser- 
vation. 

But,as before noticed, the largest part of the nutation] depends, not 
on the place of the moon in its orbit, but on the position of the orbit, 
that is, on the node of the orbit. Supposing the moon’s orbit circular, 
imagine the mass of the moon to be distributed in a ring all round its 
orbit. Ifthis ring were simply to revolve in its own plane; the pre- 
cession and nutation produced by it in the earth, though materially 
altered in quantity, would be of the same sort as before, and in both 
cases very small. But suppose the ring to shift its position, as does 
the moon's orbit, its nodes slowly regressing at the rate of a revolution 
in eighteen years. This shifting of the position of the ring will of 
course produce an alteration in the phenomena, and the stbstitution 
of the moon revolving in a shifting orbit in place of this ring must 
now be made. That the effect of the change of the orbit should be 
greater than that of the planet itself in a fixed orbit ought not to be 
surprising, since there is no @ priori reason why it should be either 


part | greater or less. 


Throughout the solar system there is no action of one planet upon 
a second, without a corresponding action of the second upon the first. 
The protuberance of the earth, by which the planets produce preces- 
sion and nutation, attracts those planets, and slightly varies their 
motion. In the case of the moon, sensible irregularities, both in 
longitude and latitude, amounting at the maximum to about 7" in 
each, were found by Mayer, before Laplace showed them to be the 
consequences of the cats protuberance, These inequalities may be 
made the means of calculating the amount of that protuberance, or, 


lf vets Bey me cat called, the ellipticity of the earth: and it is a fact 


not a little ble, that the amount of this ellipticity, as calculated 
from its effect upon the moon’s longitude, agrees with the same, as 
calculated from its Loe og better bm ba ene ee of the 
earth gene agree with one another, while bot e very nearl, 
with the | mete the latter. This sort of result tina boat anticipated 
as to quality by Newton, who showed that the motion of the equi- 
noxes, being retrograde, proves the earth to be protuberant at the 
, and that if it had protuberant at the poles (as many then 
ought was the case), the precession would have been in the contrary 


onger similarly situated with respect to the attracting | directi 


on. : 
PRECIPITATE. A name given in chemistry to any comparatively 
insoluble solid or liquid matter separated from a liquid by chemical 
action. It is also, though more rarely, applied to solid or liquid matter 
deposited from a gas; thus snow rain may be termed precipitates 
from the atmosphere. 

manele {Eveorion; Free-Witi; and Catysy, in 

oa, Drv. . 

PREDICABLES. The term predicable («armyopidy, predicabile) is 
applied in logic to general names, considered as capable of being the 
predicates tions. (On Predication, see Orcanon.] The 
classes of predicables usually recognised by logicians are five, namely, 
1, Genus; 2, Species ; 3, Differentia; 4, Proprium; 5, Accidens, which 
Latin names are translated from the Greek, 1, yévos ; 2, eldos ; 8, 5uapopd ; 
4, Wor; 5, cvpBeBnxds. 

The five-fold classification of the predicables does not occur in 
Aristotle’s ‘ Organon,’ nor in any other of his extant writings; and it 
probably did not occur in any of his lost writings. The word yévos is 
often used by Aristotle to signify a class; and the word ¢ldos in the 
sense of a logical ies, The word cumBeBnnds (or kara cupBeBnxds) is 
often used by Aristotle to signify that which is contingent or acci- 
dental, in opposition to that which is nece (dvarykaiov), 

The earliest work in which the wonived chasifienbon of the predi- 
cables occurs, is an, Introduction) to Aristotle's Categories, written by 
Porphyry of , the well-known heathen philosopher of the 8rd 
beg et Aloge 233 A.D.) and the author of other extant works, (Printed 
in 8 Aristotle, vol. iv., p. 1-6). Porphyry states, at the outset of 
this treatise, that a knowledge of the five predicables is n for 
the proper explanation of Aristotle’s work on the categories; and he 
therefore addresses to a certain Chrysaorius a popular account of them, 
derived from the ancient philosophers, especially the Peripatetics. 
The five predicables (al wévre pwval, as they were originally styled) are 
not however mentioned in Aristotle’s work on the categories, as is 
incorrectly stated in Hermeias, ib., p. 10, b. 14; and it is probable that 
the “ancient philosophers” alluded to by Porphyry were of con- 
siderably later date than Aristotle. An abridgment of Porphyry’s 
treatise on the icables, by Michael Psellus, of Constantinople, who 
lived in the 11th century, has also been rved ; and it is reprinted 
in the beginning of the small Oxford edition of ‘Excerpts from 
Aristotle’s Organon’ (Clarendon press, 1802), 

From this treatise of Porphyry the classification and explanation of 
the predicables have passed into the various treatises of the Aristotelian 
logic, and have been repeated in them with some variations and de- 
es othe but with little substantial change up to the present day 


(Whately’s ‘ Logic,’ part i) 
The Santon of the predicables which is usually given in treatises 


bd PREDICABLES, 


on logic is somewhat infected with realiem ; that is to say, it implios 
that there is something in nature, besides individual things, corre: 
nding with general notions, On this point see Mansel's ‘ Aldriclr 


(¢ Sand Appendix A), Or if not, the least that can be said is that 
these definitions have an —— relation to metaphysics. 

The name of any proposed class may be called the species ; for ox- 
ample, nan, 


he name of any class including this clas is called a genus, with 
reference to the specien; for example, animal, with reference to man, 
Differentia ia the name of any attribute which belongs universally to 
the apecies, and to it alone én the genus. For example, the power of 
amellaaiing his condition in #uccessive generations, and the power of 
uving language, as belonging to man, A logical definition is composed 
of the genua and the differentia ; thus, according to the explanation of 
differentia which has been just given, man would be defined logically 
by saying that he is “an animal which possesses the power of using 


yriugh ie the name of any attribute which belongs to the ica, 
and to it alone, For example the power of speech, as to 
man. 

Accidena in the name of ey ee which may or may not belong 
to any individual of the apeo For example, the colour of the skin 
in man, 

We might fill columns with the views which have been taken of the 
proprium and accidena, 

ye now proceed to consider the predicables, or substitutes for the 
prodicables, which enter into a pure ?. logical system in which contrary 
terms are admitted. [Loore, col, 364.) The predicables which Ariatotle 
really uses are genus, species, and accident ; and as names of class, the 
gonus and species have terminal precision, The genus is more than 
the species; the species loss than the he ident, which 
belongs to some but not to all, has a definition which made Aristotle 
confess that the species is an accident of the g ; distinguished of 
course from gome other accidenta phony J no exience; that is, by not 
being the accident of anything external to the genus, According to 
Aristotle's use of the words genus and species, a species as large as the 
genus docs not exist. We have allowed the term species to be used 
where the genus has but one species; and we must accordingly use 
other terms, Again, the really metaphysical character of the old terms 
can only be represented in our system by referring the predicables to 
the logico-metaphysical side of logic, Consequently, our predicables 
must be the metaphysical notions attached to the relations of terminal 
precision, [Loare, col. 350,] Though obliged to abandon the words 
genva and species, woe find use for the jective generic and specific, 
which have parted from their substantives in common language quite 
enough to justify the use we make of them, 

Let a predicated attribute, considered with reference to a class or to 
another attribute, be inherent when the predicate always belongs to 
the subject; excludent, when it never belongs to the subject; 
accident and non-aceident, when it belongs to part of the subject, 
and not to the rest. When con terms are introduced, the 
definition of accident is also that of non-aceident: either is the other, 
by mere force of definition. The inherent, the excludent, and the 
accident (non-accident), ave then the three predicables, Each of these 
predicables may be either universal, generic, or apecific, q 

A predicable ia universal, with reference to the term of which it is 
enstioibed, when it belongs, in the same sense, to both the classes into 
which the term divides the universe, Thus in the universe animal, 
divided into man and brute, life in a universal inherent, inherent both 
of man and brute: mineral is a universal excludent, both of man and 
brute; strength ina universal accident and non-accident, belonging to 
wome both of men and brutes, and not to the reat. The universal 

licablea create no distinction, and are therefore of little or no 
‘ogical force, 

A predicable is generic when its quantity of application is au 
by taking in the additional extent of some larger genus, in which the 
term predicated of is a species; specific, when this is not the case, 
Thus, lawyer is a apecifie accident of man ; accident, some are and some 
not; specific, any larger genus of animal which contains man has no 
lawyer in the additional extent. For these reasons it is alao a generic 
non-accident, The following table will now be easily coll ; and 
the reader of the article Loare will see that, just as the words sub- 
identical, superidentical, &c., might be dispensed with, since deficient 
species, exient genua, &e., tight supply their places, so the extended 
ayatern of predicables might be replaced in terminology by one derived 
from compounding the metaphysical relations of terminal ambiguity. 
The symbols are here read forwards ;-— ; 


ented 


jo) Inessential Dependent .  , 8 — ange dvd 
| | ——— Essential =. . Specific Inherent 
( Independent Essential . + Generic Inherent 
Inalternative Repugnant . Generie Excludent 
+ | Repugnant Alternative . —— eereng 
on ocident 
(o) Irrepugnant Alternative . , Specific Non-accident 


The old predicablea, taken together, do not constitute a logical list of 
predicates, Their companions, the caTroontes, are how almoxt uni- 


PREPOSITIONS. oF 
weslly declared to be not | Sir W. Hamilton,in 
ee eo 
word ; at least it is not in the index, and we cannot find it — 


in the of the work, 
PREDICA ENTS. The Latin term for the Carzcontes, 
PREDICATE. [Oncayon.] ’ 
Beatie ey ‘scene 
(etymological in and latus), a 
or advanced eng another; but Ay Hp ae eps peril specion 
of proferment or advancement, namely, that amongst and it 
is applied to those only among them who have attained v 
highest ty, that of bishop or archbishop, to which we may 
patriarch, in such churches as have an officer so denominated, The 
word prelate has, nowerst, in ancient times been applied to simple — 
clerical a 


pricata members of body in general. ; 
PRELUDE (Praludium, a preamble), a brief introduction to a piece 
music ; a few chords or a flo to 


in, or is 
effusion, and as such is no bad 


of the Vr gee 
PREMISES, [Oncanon.] 


PREMIUM (in the sense in which it is used in the article Bounty) 
in a reward given out of the public revenue to encourage manufactures 
or other branches of wt 1004 but prizes given by agricultural and — 
other socictics are in reality the same thing as prem Premiums 
encourage and reward competition ; but when t is proposed to foster 
any new orice liberal premiums, there is less certainty of an int ? 
thus sustained establishing itself upon the only natural foundation— 
that which arises from the encouragement of the public ; and premiums 
then fall under the name objections as bounties. These objections are 
inseparable from a system of bounties, but the judicious distribution — 
of premiums may occasionally be attended with advantage. Adam — 
Smith says of premiums that, ‘ by ext dexterity 
and ingenuity, they serve to keep up the emulation of the workmen — 
actually employed in those respective occupations, and are not con- 
siderable eno to turn towards any one of them a share of — 
e country than what would go to it of its own accord.” — 


sup) 


test o! the musical knowledge 


the capital of 

A. petoet iy 3. aces eee for the enco ent of useful in- 

ventions; but the of money to support an o unprofitable 

manufacture ante injurious to the prsahetit ee 

é PREMONSTRATENSIAN ORDER, [Avoustixe, Canons or THE 
RDER OF. ‘ 
PREPOSITIONS are certain words which a relation between 


different things. All words may be divided tuto nosed and relational, 
[Norrox, Norionau.] Notional words are those which express notions, 
and which are objects of the understanding. Relational words are 
those which merely express a relation between the different things 
which are expresse Kd notional words, Thus, in “he went to town,” — 
“he walked with his friend,” the words to and with are relational words; 
that is, they connect the notions of “he went” and “he walked” 
—— with the notions of “ town” and “ friend.” ] 
repositions are 80 called because they are preposed or prefixed to 
the words with which they are connected; but the name is an unfor- 
tunate one, since they are sometimes postponed or placed after such 
words, as in wherewith, wherein, wherefrom, thereby, &c, In languages 
like our own, which have hardly any inflections, the relation which one 
aig beers to another can only be expressed by means of prepositions ; 
but in languages which possess inflections, like the Latin and Greek, 
the same relation ma ig cieee g be expressed by means of cases, which 
are in fact prepositions placed at the end of nouns. Thus, in the 
expression “the son of the 1” We express the relation between 
“son” and “ king” by the preposition “of”; while in Latin the same 
relation is expressed by is eaoed after the Latin word for eo ened : 
regis. But as the meaning of these case-endings was not always s. 
enough, it became customary to mark the nm more by 
pens certain words, as in our own language. The I 
owever were not dropped; so that in such expressions as ad urb-em, 
cum reg-¢, pro reg-e, the noun may be said to have two words to mark 
relation, one placed before and the other after it, _ 
The number of prepositions differs, as might be expected, in — 


* Those lectures wore published a few days after our article on Loote: edited 
by Mr, Mansel and Mr, Veitch, They fully confirm, to our minds, all that we 
sald both for and against Sir W, Hamilton, Our idea of his power over rn 
thing but quantity is enhanced ; and so is our opinion of his utter incapacity He 
all that is mathematical in notion. ‘The editors have faithfully preserved to us 
the means of Judging of this difference, We hold these lectures to be the 
greatest of Hamilton's works: thoy were substantially written when he was 
first appointed to his chair; and so much do they preserve their primitive 
character, that, though read year after year for twenty years, the lecturer 
always read, in lecture 3, the following words; “1 would interpolate som 
observations which I ovght in my last leoture to have 
ia, accordingly, a freshness about the style which is truly pleasing ; 
worst we have to say about the non-quantitative portions is, that Hamilton has 
frequently supplied, by translation from Krag and Esser, what he would 
done much better with his own pen, lis own system does not 
the lectures; and tho seraps which the editors have been able to find do 
wnything material to what was known of it before, 
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different languages. The Greek grammarians admit only eighteen, the 


Latin about fifty. In English, the following words are usually con- 


sidered as St geen e :—Above; about; after; against; among, 
amongst ; amidst ; around, round ; at; between, "betwixt ; 


into; near, nigh; of; off; over; on, upon; since; through, 
i to, ‘unto; toward, towards; under, underneath ; 


Romans, rather ota Fer Giots Incaeage, t os 
or, A , to denote a certain 
the constitution of monarchical states. Its etymology is 
formation is not perhaps quite accordant with the 
to give the sense of precedence 
ce in being asked, the 
obtai of the party in whom 
tao tec renee woe. canes thet Te made ae 
comprehended Lp a oF term is co 
ind which affect the common 
in a political state; and 
as indeed men sometimes do, of the preroga- 
tive of the House of Commong, 
oop, iin more wal to rgard the 
the crown possesses of being 
ined, in whatever concerns the business 


¢ consent of the sovereign must be first obtained before any 
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8 which are now understood 
tive, are only accretions 
tive, or things which have naturally shot forth 
to take a view of the whole subject which 
take it wholly out of the scope of the etymological sense, and 


ihe roti od or power Ineo, the Line of England 
original ‘er of any prince, of England 
‘¢ ‘s reduced and confined 
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for which has been from time to time 
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prerogative of mercy; the 
, and disso} parliament, in which however the 
itive enactments ; and, lastly, 

Fos neni bcwalleye ha ay lana erage Si the church. All 
these things the crown does by its prerogative, without any application 
to parliament, or to any court or council whatever, though members 
of the Privy Council, those particularly who form what is called the 
, are sup ete ies tmp diate shew 3 

the prerogative, and are sometimes made answerable 
rose bb a Theo- 

prerogatives sovereign 
virtue of his office, as much his as 
ng to him, either as a member of 
, or as belo: to some par- 
some office in 
ate aisha Le belene 
its or prerogatives belon to 
constitution ; and out of it 

to all, and the enjoyment of oe garg which ices 


i 


i 
: 
=o 


FF 
: 
Z 
3 


E 
; 


ES gieé 
F : 
a 
om pe 
aur 
feat 
228e85 
ui 
i 


which bring things 
night ee ee eee egowtens Suneticas of te Farm house 


re = ronan this. 

EROGATIVE COURT, a court formerly held each of the 

archbishops (or their officials) of pas | This court 

was held by virtue of the prerogative, for the of trying the 
or administra- 


goods to the val ot josh ng th 

ue of SI. n the 

i diocese or jar, and also 

goods, altogether of the same amount, in some other or dioceses, 
or jaomer ye Ij ethaen: aimee where one, not 
a A one or possessed of 

of ; another diocese within the sat Se One 


feet of taking out administration in various dioceses, &., were 
avoided. is court ceased to exist on the transference of the juris- 
ABTS AND SCI. DIV. VOL. VI. 


F 


diction of the spiritual courts, in matters testamentary, to the crown 
by statute 20 & 21 Vict. c. 77. 

PRESBYTERIANS (zpeoBérepos, an elder) are professors of the 
Christian religion who believe that there is no order in the Church, as 
established by Christ and his Apostles, superior to that of Presbyters ; 
that all ministers, being ambassadors of Christ, are equal by com- 
mission; that Presbyter or Elder, and Bishop, are only different names 
for the same person; and that Deacons are laymen whose office is 
chiefly to take care of the poor. A Presbytery (xpecBurépov) they 

as a society of clerical and lay Presbyters, or, as they usually 

them, Ministers and lay Elders. In support of these opinions 

they allege several passages of the New Testament. They affirm that 

the itive form of church government was universally Presbyterian, 

and that this form, having, the time of the Apostles, been sup- 

ss iy Wplseor ey was restored in some parts of Europe after the 
formation begun. 

The most noted Presbyterian Church of the present day is thab of 
Scotland, called the Kirk. Presbyterianism was introduced into Scot- 
land about 1560, Under Calvin's direction this discipline had already 
been put into operation at Geneva, whence it was brought by John 
Knox into his native land. King James I., who had been a Desai. 
terian in Scotland, and who embraced Episcopacy upon coming to the 
English throne, made Episcopacy, nominally at least, the religion of 
Scotland. In the reign of Charles L., rag facia yg regained the 
ascendancy, but Episcopacy was once more declared the established 
religion at the restoration of Charles II, At the Revolution in 1688, 
Pres ianism was re-established in Scotland by authority of Parlia- 
ment, and thus it has continued to the present time. 

The constitution of Presbyterianism in the established Church of 
Scotland is as follows :—The Kirk Session, consisting of the minister 
and lay or ruling elders of a parish or congregation, is the lowest court 
of judicature, the minister being, ex officio, the moderator or chairman. 
The Presbytery is next in authority, and consists of all the ministers 
of a ce district, and one ruling elder from each parish, who is 
chosen half-yearly, At the meeting of a Presbytery, a moderator is 
chosen out of ministers. There are 84 Presbyteries, each con- 
sisting of parishes varying in number from 3 to 32. The Provincial 
S , of which there are 16, meet twice in the year, and are com- 
posed of the Presbyteries within the provinces which give name to 
the Synods. The highest authority is the General Assembly, which 
meets annually, [Grenerat AssemBiy ov THe Caurcn or Scorianp.] 
Persons are appointed ministers by the laying on of the hands of the 
Pres . The maintenance of the clergy is regulated by jag Boxes 

r no 


and are nominated to livings by patrons. The 
Lit , no altar, and no instrumental music. Its doctrine is Cal- 
vinistic, At the Revolution the Westminster Confession was appointed 


the standard of the national faith, and it was enacted that no person 
should be admitted or continued a minister or preacher in this 
church, without subscribing to this Confession of Faith as his faith, 
By the Act of Union in 1707, the same subscription was required 
of all professors, principals, nts, masters, and others bearing 
office in any of the four universities of Scotland; but this has been 
repealed. 

ere are however many Presbyterians in Scotland who do not 
belong to the national eatablishment, although they maintain the same 
articles of faith as the members of the Kirk, [Dissenrers.] The 
most im t is the Free Church, which separated from the esta- 
blishment in 1843, on a question of church patronage. [fren Cuurcu 
or Scortanp.] The other sects (United Presbyterians, Reformed 


Pres! , Original Seceders, &c.) also preserve similar forms, and 
the between them chiefly relate to the question of national 
religious covenanting. 


ae ae Ricuarp, in Bro, Dry. ; Uniren 
PRESBYTERIAN CHURCH. 
The first Presbyterian co n in England was formed at 
Wandsworth, near London, in 1572. In the reign of Charles I., 1645, 
it was proposed, in the treaty of Uxbridge, to make the Established 
Church of England Presbyterian, and the proposition was carried 
into effect by way of in 1646. In 1649 the Presbyterian dis- 
cipline was sanctioned by parliament, and the Established church was 
Presbyterian till Episcopacy was restored with the restoration of 
Charles Il. in 1660. [Nonconrormrry,] The successors of the old 
Preab con tions in England have in general become either 
Unrrarians or Inperenpents: the congregations which are at the 
+ day adherents of the Presbyterian form of church government 
1 to, or maintain friendly relations with, the Presbyterian 
churches of Scotland, The Synod of Pres 8, & separate 
organisation holding the principles of the Free Church of Scotland, is 
composed of about 100 congregations, forming 7 presbyteries ; there 
are about 70 United Presbyterian congregations in England ; and there 
are 3 byteries, Lee ar iy 17 jons, which profess the 
rinciples of the Established Church of Scotland. In the north of 
reland, Presbyterianism is the faith, and there it is Yeo 
constituted, though Sy is the form of the Established Church. 
In the British Ccolonies there are numerous co! tions of Presby- 
terians. The Presbyterians of the United States of America number 
about 6000 con, ions. 
PRESCRIPTION. “No custom is to be allowed, but such custom 
as hath been used by title of prescription, that is to say, re time 
- . A 


PRESCRIPTION. 
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out of mind. But divers opinions haye been of time out of mind, & 
and of title of prescription, which is all one in the law.” (Litt. § 170.) 
According to this passage, “time out of mind,” and “ prescription, 
which are the same thing in law, are essential to custom: another 
essential to custom is usage. But there is a claim or title which is 

ially called prescription, and which is like custom so far as it has 

inseparable incidents of time and usage ; but it differs from custom 
in the manner in which it is pledded, which difference shows the 
difference of the right. This claim is called ription, because the 
plaintiff or defendant who makes it “ prescribeth that,” &c, ; stating, 
after the word “ ibéth,” the nature of his claim. 

The following is ai example of a prescription (Co. Litt., 114, a) :— 
“T. S., seised of the nianor of D. in fee, prescribeth thus: that 1 S., 
his ancestors, and all whose estate he hath in the sayd manor, had and 
used t6 have common of pasttire time out of mind in such a place, &c., 
being the land of some other, &c., a8 pertaining to the same manor.” 
The claim of a copyholder of a manor for common of pasture in the 
manor, alleges a custom time out of mind within the same manor, by 
which all the es Sage of the manor have had and used common 


of pasture in it. The claim by prescription, then, is properly a claim of 
a determinate person : the claim by custom, as opposed to prescription, 
is local, and applies to a certain place, and to many , and perhaps, 


it may be added, to an indeterminate number, as the inhabitants of a 
parish. The following definition of prescription appears to be both 
stifficiently comprehensive and exact :—* Prescription is when a man 
claimeth anything for that he, his ancestors, or predecessors, or they 
whose estate he hath, have had or tised anything all the time whereof 
no memory is to the contrary.” (T. dela Ley.) From this definition 
it follows that prescription may be {a claim of a person as the 
heir of his ancestors, or by a corporation as representing their predeces- 
sors, or by a person who holds an office or place in which there is 

ial Succession ; or by a man in right of an estate which he holds. 
It is said that certain persons, attorneys for instance, may prescribe 
that they and all attorneys of the same court have certain privileges ; 
it seems indifferent whether this is called prescriptien or custom, but 
itis more consistetit with the old definitions to call it prescription, 
since it is not a local usage, and it is by or on behalf of a determinate 
number of persons, that is, all the attorneys of a particular court. It 
is also said that parishioners may prescribe in a matter of easement, as 
a way to a churchyard, but not for a profit out of land: such a pre- 
scription, however, is not contained within the above definition, and is ih 
all respects more properly a custom. 

It is esséntial to prescription (subject to the limitations hereinafter 
mentioned) that the usage of the thing claimed should have been time 
out of mind, cotitinuous, and peaceable. “ Time out of mind” means, 
that there must be no evidence of non-usage or of interruption incon- 
sistent with the claim and of a date subsequent to the first year of 
Richard L, which is the time of the commencement of legal memory. 
If it can be shown, either by evidence of persons living, by record, or 
writing, or by any other admissible evidence, that the alleged usage 

since the first of Richard I., the prescription cannot be main- 

Repeated usage also must be proved in order to support the 

ana tere} but an uninterrupted enjoyment for twenty years has 

m considered sufficient proof, where there is no evidence to show 
the commencement of the enjoyment. [Presumprion. 

The thing prescribed for must be something definite. It must also 
be reasonable ; and it must not be inconsistent with any established 
ag rd of law; for instance, it is said that a sheriff cannot prescribe 
for ig gifts for doing the duties of his office. It follows generally, 
that there can be no prescription to do any wrong or commit nuisance, 
or for a thing contrary to a statute. No prescription is good which is 
against the king’s right (subject to the limitations hereafter mentioned), 
conformably to the maxim, Nullum tempus occurrit regi; yet 4 grant 
from the crown may be presumed. 7 

Where a man thesetltiee for a thing which cannot be granted or 
aliened without deed, he must prescribe in himself, and in his ances- 
tors, whose heir he is ; and he cannot prescribe in himself and those 
whose estate he hath; for he cannot have their estate without déed or 
other writing which ought to be showed to the court. But of things 
appendant to a manor or to other lands or tenements, a man may pre- 
scribe that he and they whose estate he hath, have been seised of those 
thirigs as appendant to the manor or to such lands and tenements time 
out of mind of man. And the reason is, that such manor or lands and 
tenemients may pass by alienation without deed, (Litt, § 183.) 

From the nature of the claim of prescription, it follows that a man 
cannot make a title to land by prescription, for the evidence of a title 
to land is quite different from and inconsistent with that of 4 thi 
claimed by prescription, which only applies to incorporeal things. 
man may prescribe for all franchises and privileges which he may have, 
without a title appearing on record, as for waifs, estrays, wreck, treasure 
oy 4 and to have a park or warren, to have a fair, market, or right to 
toll, &. 

Nothing cari be preseribed for at the present day that may not be 
the subject of grant ; for the allegation of usage time ott of mind must 
be e of something which could originate in a lawful way. When, 
_ then, the claim of prescription is allowed, it is equivalent to admitting 

that there was an-original grant which is now lost, (Luttrel’s case, 
4 ‘Rep.’ 86.) It is however tio proof of a grant. \ 


by ption and by custom, which fs nearly the J 
, whether the same thing could be granted to all 
of & given place, and also granted to one m in that place, eith 
gross or in respect of a piece of land; as for instance, whether a 
mgt of Way may fot exist together with a public right al, 
eae gonning, 3 A. & E. 586.) If all pearace suppe se 
hal grant, it is an inconsistency to su a ; 
Tain i the ssase thing $0, 4. sand an him. aS . 
There is some confusion in the books as to Siebel Soe Seti, 
and the real distinction between them has perhaps not always bee 
observed. It seems immaterial whether the thing whose 
unknown is called prescription or custom, for the two inicidents of time 
and usage belong to both. Still there is the distinction as to 
persons Who claim, which has been already stated; and there is 
course a difference in the evidence, which results from the difference 
the persons claiming, or in whose right it is claimed. wi 
hind rate ef tic the preerption is cance doatara, 
ing in respect of w ¢ prescription is clai es d, the 
prescription also is destroyed, A Srdirediins by prescription pire a 
if the same liberties are granted by the king by charter, It may 
lost by non-usage. But a prescription is not lost by ¢ ch 
are immaterial and do not affect the nature of the claim: thus if a 
man prescribes for a watercourse to a fulling-mill, and he converts it 
into a grist-mill, he does not lose his right, which is generally to have 
a watercotirse to a mill on a given site. And if a corporation shor 
prescribe, and afterwards have a new name, it would not lose 
(4‘Rep.,’ 86.) When the ownership of the land and of 
claimed out of or upon it are united in the same person, the 
tion is destroyed. s¢ ai 
Recent Acts haye made some alterations as to preeustbbo, Aad 
limited the time within which actions can be brought or suits institu 
relating to real property, The 3 & 4 Will. IV. c, 27, applies $e ry 
theese 


psc tad hy sso, wih ay Ce med 
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thing of a corporeal nature, which is land in the sense in which 
interpreted in that Act; but it only applies to those kinds of pr 
of an inco hature, which are advowsons, annuities, and rents, 
The2&3¥ i TY, 0, Beptied ute be of modus and exemp- 
tion from tithes. The 2 & 3 Will. IV. c. 71, which is entitled “ 
Act for pp tee Med Time of Prescription in certain cases,” appl 
(§ 1) to “claims which may be lawfully made at the common law 
custom, preseription, or grant to any right of eommon or other j 
or benefit to be taken from or upon any land, &c., ying ch m 
and things as are therein specially provided for, and except ti 
rents, aid services ;” (§ 2) “to an way, or other easement, or to | 
watercourse, or the use of any r,” &¢.; and (§ 3) to the ¢3 
ight.‘ No claim to the things comprised within this statute “ sha 
when ie Bare Bee or qs (as is mentioned in § it all have 
been actually taken and enjoyed by any person claiming right thereto, 
without interruption for the full period of thirty years, Ae ated or 
destroyed by showing only that such right, profit, or benefit was fin 
taken or enjoyed at any time prior to such period of thirty years; bu 
nevertheless such claim may be defeated in any other way by whi 4 
the same is now liable to be defeated ; and where such right, Pips 
benefit shall have been so taken and enjoyed as aforesaid, for the fi 
period of sixty years, the right thereto shall be deemed absolute and 
indefeasible, unless it shall appear that the same was taken and enjoyed 
by some consent or agreement express! sae ot given for that purpose 
by deed or writing.” As to the rights enumerated in the secox 
section, the terms of twenty apd forty years are respectively fixed 
the place of the terms of thirty and Hay years mentioned in the first 
section. Under the third section, which applies to lights, an absolute 
right to light may be acquited by twenty years’ ufinterrupted enjoy- 
meiit, tinless the use has been enjoyed by some consent or agreen 
made or given by deed or in writing. The eighth section pr s 
“that when any land or water upon, over, or from which 1 eee 
or other convenient watercourse or use of water shall have been enjoyed 
or derived, hatli been or shall be held under any term of life, or nd 
terin of en wane ears from the granting thereof, the 
tithe of the enjoyment of any way or other matter as therein last 
mentioned, during the continuance of such term, shall be excluded in 
the computation of the said period of forty years, in case the claim 
shall withiti three years next after the end or sooner determination 
such term be resisted by any person entitled to any reversion expectan 
on the determination thereof.” Férmerly it was necessary for 
persons who claimed in respect of an estate and had not the » fee, to 
claim in the name of the person who had the fee, but under the 
mentioned Act “it shall be sufficient to allege the enjoyment thereo 
as of right by the occupiers of the tenement in t whereof 
same is Claimed, for such of the periods mentioned in the Act as may 
be applicable to the case, and without claiming in the name or ‘ight of 
the owner of the fee, as is now usually done.” 

The statute applies also to “any land or water of the king, his heise, 
or sticcessors, or any land being parcel of the duchy of Lancaster or o! 
the duchy of Cornwall.” " 

By the common law a man miglit prescribe for a right which had at 
any time béen enjoyed by his ancestors or predecessors; but 
statute of 82 Hen. VILL ¢, 2, enacted that fo person should make 

ancestor, unless sy 


any prescription by the séisin or possession of h 
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seisin or possession hath been within threescore years next before such 
prescription made.” This statute prevented any claim being made by 
preseri unless there had been seisin or possession within sixty 
years ; but it still allowed the commencement of the enjoyment at any 
time within decal memory before the sixty years to be proved. The 
Act, 3 & 4 IV. c. 100, directs that “the ive periods of 
thereinbefore mentioned shall be deemed to be the period next 
before some si ake Bite the claim or an te it pack 
period may relate shall be brought into question 4); but it o 
excludes of commencement of enj Dt sad it only gives the 
absolute right, when the several periods 1 
from the time of some suit or action wherein the matter is brought 
in question, are completed ; bs neither excludes the 
uiesced 


in “for one year after the party interrupted shall have notice 
thereof, and of the person making or authorising the same.” In these 
cases, if there has been seisin or ion of the ancestor or pre- 


decessor within sixty years, the statute of Henry VIII. will still apply, 
—r of the commencement of enjoyment within legal memory 


E 


Tis eniacaiated do not apply to a claim “of a manor, a 
, Separate jurisdiction, treasure trove, wreck, waifs, 
forfeitures, fair, market, fishery, toll, park, forest, chace, or 
privilege legal known as a franchise, as well as anything per- 
to right which come under the description of dignities 

” (Mr, Hewlett’s ‘ Reply, &c., to certain Evidence before the 

of the House of Commons on Records, February, 


Pho un is derived from the Roman law, but the 
term in the Roman law is different. Blackstone says 
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longi 


was com in one year; and of land and houses 
in two years.” ( > 
as a supplement, the 


term priscriptio was 
actor) prt resorpat) tthe frm by which 


uiring right 
bir , nor does he use the weed a pe Flee a 
( , Prescription: Viner’s Abridgment ; Starkie, Law of Evi- 
dence ; Blackstone, ., p- 255, Mr. Kerr’s ed.) 
_ PRESCRIPTION has, by the law of Scotland, a much wider o} 
tion than either by the civil law or the law of England, supplying 
the place of the Statute of Limitations in the latter system. Te not 
protects individuals from adverse proceedings which other ies 
es nt rege if the lapse of Wri had not Bie place, but it 
1 ; creates a positive ti 6 Fe property. e prescription 
by which a right of as fan Es Caran ti is that of ory years 
Praescriptio guodragint a annorum of the 
Whatever adverse right is not cut by the other special 
qibcally to preclud 
formance of aby claim, as to 


made to exact performance for forty years from the time when it 
was exigible. To create a title Peed’ 
tion must be both positive Bia > Aaa 


and those whom be ones must hg 
an ostensible title, must, by not j ially 
tacitly acquiesced in the poselaor’s title—this is 

* Richards v. Fry, 7 A, & E, 698, 


which - fastest attempt has been” 


scription. An action raised in a competent court interupts the long 

rescription. It is usually stated in the Scottish law-books that it 
1s interrupted by the minority of any person who could challenge 
the opposing right; but it would be more correct to apply in this 
case the phraseology of the French lawyers, who say it suspends pre- 
scription, as the years of minority are merely not counted in making 
up the period of forty years, while, when there is a judicial interrup- 
tion, a new period of forty years commences to run. When the 
prescription applies to a pecuniary obligation, payment of interest or 
an acknowledgment of the obligation will interrupt it. 

The other and shorter preseMptions cut off particular descriptions 
of claims or methods of supporting them. By the vicennial or 
twenty years’ prescription, holograph writings, not attested with the 
usual solemnities of Scottish writs, cease to “ bear faith in judgment.” 
An obligation of cautionary or suretyship is limited to seyen years, 
Bills of ex e and pro ‘y notes cease to have force after six 
years ; but the debts which they represent, if they do represent debts, 
may be proved by other means. The quinqu' prescription cuts 
off all right of action, after the lapse of five years, on bargains proy- 
able by witnesses. It also protects agricultural tenants from a demand 
for rent after they have been five years remoyed from the land to 
which the demand applies. The triennial, or three years’ prescrip- 
tion, is very important. It cuts off claims on account of or 
services, the three years running from the date of the last item of 
the account ; and also claims for wages, each year’s wages runnin 
a separate prescription, and ceasing to be exigible, if not pursu 
for, in the lapse of three years from the time when it became 
due, such claims being then only provable by the writing or oath, that 
is, admissive on oath of the defendant. ; 

PRESENTATION. [Benerics.] 

PRESENTATION TO A LIVING, [Apvowsoy.] 

PRESENTMENT, [Jury.] 

PRESENTMENT OF A BILL OR NOTE, [Bru or 
EXCHANGE. ; 

Peeee YDRAULIC, [Hypraurics.] 

PRESS, PRINTING, [Printinc.] 

PRESSURE. To explain the use of this term in mechanics, we 
must remember its previous and common use. When we attempt to 
moye matter, or when we sustain a weight, the effect is accompanied 
by a  Parceptian which is called pressure. The sense of touch is nothing 
but this perception; contact without pressure is not touch, and there 
are even weights too small to give the sense of touch. A small feather 
supported on the open palm is not felt, though it would fall to the 
ground if the palm were removed. 

The word pressure is soon indissolubly connected with the notion of 
motion caused or prevented. Let the obstacle which is pressed 
suddenly break, and the hand which pressed must follow, unless the 
person who presses can take an instantaneous warning to cease his 
effort. Hence, whenever we see motion caused, prevented, or altered, 
we are apt to carry with us the notion that pressure is exerted. The 
weight in the scale of a balance is said to préss the scale; not that we 
suppose the scale to have muscles to be acted upon, and nerves to carry 
news of the action to a living brain, but that we see a counteraction of 
the known tendency of the weight to fall, and know that if the 
counteraction were the work of a human agent, that agent would be 
conscious of the perception of pressure. Hence everything fitted to 
produce the sensation of pressure, such as a weight, the elasticity of a 
spring, &c., comes to be called a pressure, and the word loses its 
meaning of a perception conveyed, and takes that of an agent proper 
to produce that perception if the human being were situated so as to 
receive it. 

This consideration is not unimportant, fora latent confusion between 
pressure as a perception and pressure as a cause proper to produce that 
perception has prevented many from a clear understanding of the New- 
tonian doctrine of gravitation, has caused some to reject it altogether, 
and has made one or two write books against it. We have in mechanics 
the word Force, which really means nothing but the cause of motion 
produced, altered, or prevented; but this word force having been used in 
two distinct senses, namely, both in the sense of pressure and in that 
of acceleration produced by pressure, it is sometimes necessary to have 
recourse to the word pressure instead of force where precision of lan- 
guage is required, The motion of the planets is continually altered : 
there must be a producing cause of that alteration, a force, an agent 
proper to produce the sensation of pressure in a human being who 
should interfere with it, if such a thing could be; or, in common 
language, a pressure, If it is found that the laws of alteration in a 
planet’s motion are such that the pressure must always be directed 
towards the sun, and if we thence say that the sun attracts the planet, 
or pulls the planet towards it (pull and pressure being the same terms, 
or at least only differing in their original grammy, 4 | this, that a pull 
is made towards the agent, and a pressure from ), @ person who 
thus learns the notion of attraction may, without absolutely attributing 
consciousness to the sun, obtain a rather mysterious notion of attraction 
from something remaining of the original sense of the word pull or 
This it is of course desirable that he should get rid of ; but 


ressure. 2 
B tom iling to do so, he should be inclined to doubt of what is 
called attraction, he would do well to remember that by the same 


rule he should deny that a weight placed in the scale of a balance 
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anagd against the scale, or that a weight hung to a beam pulls the 


2 

Having said thus much, nothing remains as to the manner of esti- 
mating pressures, except to give a reference to the articles Fonce, 
Mass, & sabesamin Morton (Laws or), &. 

We thence collect that in problems of dynamics it is requisite to 
estimate pressure (in cases in which it cannot be balanced against a 
weight) by the velocity which it would produce or destroy in a given 
mass of matter, and in a given time; it being known that the weight 
of a mass means that pressure which, applied to the mass, would pro- 
duce in one second $2°19 feet of velocity, An instance of this process 
occurs in CENTRIPETAL AND CENTRIFUGAL Forces. 

Pressure can only produce an effect in time; an instantaneous 
alteration of velocity (as noted in Imruise) being Seely See 
But if a pressure produce its whole effect in an imperceptible time, 
there is all the appearance of an instantaneous destruction or creation 
of velocity. Suppose a hammer, for instance, to strike an anvil with a 
velocity of 20 feet in a second. The instant the contact begins, both 
hammer and anvil begin to be compressed, and the compression begins 
at the rate of 20 feet a second. But the resistance to compression is 
enormous, and is a pressure which, though it takes time to destroy 
any velocity, yet will destroy a velocity of 20 feet a second in a very 
small fraction of a second. The moment the velocity is all destroyed 
the effort of the anvil and hammer (both of which are compressed) 
endeavouring to restore themselves, the continuation in fact of the 
pressure which destroyed the velocity, will give a velocity to the ham- 
mer in a con direction, or the hammer will rebound, as it is well 
known to do, the appendix to Professor Whewell’s ‘ Elementary 
‘Treatise on Mechanics’ ( or fourth edition), a mathematical inves- 
tigation of such problems (by Mr. Airy) will be found, upon highly 
probable meres as to the constitution of matter. The following 
result of these hypotheses (which cannot be far wrong) will give an 
idea of the enormous pressures which are created in common cases of 
what is called impact :—If a col of iron three inches high be let 
fall on an anvil two feet high, from a height of eight feet, the com- 
pression of both hammer and anvil is about one-thousandth of a foot, 
and the pressure exerted at the moment when it is is that of a 
quiescent column of iron similar to the hammer in its action, but of 
no less than 4000 feet high. . 

PRESSURE, CENTRE OF. When a fluid presses upon a surface, 
there is a point in that surface (known as the centre of pressure) at 
which, if a force be applied in the same line with the of the 
fluid and equal to the whole of that pressure, but in a contrary direc- 
tion, it will balance or counteract the whole pressure of the fluid. It 
is often of great importance to find the centre of pressure, and for the 
methods of doing so we must refer to HypRosTarics. 

PRESUMPTION. A presumption may be defined to be a belief or 
inference as to the existence of a fact not actually known, arising from 
its necessary or usual connection with others which are known. 

A fact may be proved by the immediate knowl of the witnesses 
to it, which is called direct evidence. If it cannot be so proved, some 
other fact may generally be proved by direct evidence, from which the 
fact in question may often be inferred. If such other fact can be 
proved, and the existence of the fact in question can be inferred, such 
inference is a presumption. The inference may be either strictly 
logical or necessary, or it may be only probable, that is, the fact 
inferred may be true or it may not be true. If we cannot infer from 
the fact proved that the fact in question may be true, there can be no 
presumption at all as to such last fact. In all cases then, in order to 
establish a presumption, there must necessarily be an inference from a 
fact or facts; but the inference may be either necessary or probable. 
If necessary, it t, by the supposition, be disproved; if probable, 
it may either be disproved by evidence, or it may not be possible to 
woth it for want of evidence, and yet the inference will still only be 
probable. 

Presumptions which are necessary can hardly ever be considered as 
otherwise than conclusive in any system of law. Presumptions which 
are probable only may, by positive law, be made as conclusive as 
necessary presumptions, that is, it may not be — to disprove 
them when they could be disproved; or where such roving 
evidence is wanted, and yet the inference is only probable, positive law 
a { give it the same conclusive force as a necessary presumption, 

mption, when established, that is, a fact when presumed, is 
legally the same as a fact proved in such manner as the particular 
system of law requires such fact to be proved. If then the law annexes 
any consequences to a given fact when proved, it annexes the 
same to it when the fact is legally presumed. it is only by virtue of 
legal consequences being annexed to facts that they become objects of 
jurisprudence. The establishment then of a presumption, in a legal 
sense, is only the establishment of a fact to which certain legal con- 

nences are annexed. 

n our own system, the presumption is sometimes made by a judge 
or a number of judges, and sometimes by a jury, but the consequences 
are the same. @ writers say that presumptions are either “ legal 
and artificial” or “natural.” They divide “artificial or legal pre- 
sumptions ” into two kinds, immediate and mediate, ‘ Immediate are 
those which are made by the law itself directly and without the aid of 
a jury. Mediate presumptions are those which cannot be made but 


by the aid of a jury.” Presumptions may therefore be divided into 
three classes; 1, presumptions made by the law itself, or 
presumptions of law; 2, Legal presumptions to be made by a jury, or 
presumptions of law and fact; 3, Mere natural presumptions, or pre- 
sumptions of fact.” 

first class of presumptions, it is said, are either absolute and 
conclusive, or they may be rebutted by evidence to the contrary. The 
presumption of law that a bond was executed neon anol scents 
tion cannot be rebutted by evidence, so long as the is unimpeached, 
that is, so long ad it is admitted to bea bond. But though the law 

es that a bill of exchange was accepted on good consideration 
t admits evidence to show that such was not the fact. Now 


umed, certain legal consequences are 
annexed or belong. It is oc a very inaccurate to 
speak of a presumption of law; for, “ when the law presumes or ; 
any fact to which a legal consequence is annexed from any ed 
predicament of facts, the law in effect indirectly annexes to that — 
ek the legal consequence which belongs to the presumed 


One presumption of law may be opposed by another, and the law, 
that is, the court, must then denide which is the stronger. Y 
Presumptions of mere law, as shown, are such as are made by the 
court. There are instances of umptions made ergot ep 
that is, the legislature has a certain or when 
proved, shall be conclusive proof of another unproved fact which is 
not a necessary, and, it may be, is often not a hi y probable inte 
from the proved fact. A statute of 21 James L,, c, 27 (now Ws 
made proof of the concealment of the death of a bastard chi 
mother conclusive evidence of her having murdered it, unless she 
could prove that it was born dead. And sometimes an act of 
parliament declares that a certain presumption shall not be allowed or 
made, (2 and 3 Wm. IV.,c. 71,8. 6.) A presumption of mere law 


me Seooenies eit - parry of ee, a ' ont 
resumptions 0 and fact are artifici ptions, 5 

and warranted by the law as the proper i pag lye ny . 
juries under particular ‘circumstances. In other words, these are , 
which the law, that is, the court, will slice.» Jy aeeeen ea 


fact in 
presumed } 


declared by the jury to be a real fact, or is implicitly in 
their verdict, the legal effect isthe same. _ It is that the inference 
(made by the jury) is never conclusive, which to mean that 


there are org ergrbny gs necessary, and sometimes may 
not he highly pro ble, but they are still such as a j ming seeaieg! 
least under the direction and advice of the see | their 


such words, 
an inference of mere law to be made by the courts, yet 
inference which the courts advise juries to make whenever the pre- 
pone stands unrebutted by contrary evidence. Such evidence 
in meny is mere presumptive evidence; in practice and effect it 
is a bar. 
The third class, the {natural presumptions of mere fact, are wholly 
i relations and connections, and differ 


Pesos ris oye to which they belong; but mere natural presumptions 
are derived wholly by means of the common experience of 
from the course of nature and the ordi habits of society. This 
class of presumptions properly belongs toa jury, and yet the courts 
will sometimes make presumptions of this kind without the aid of a 
jury. These presumptions then are such as a jury may make without 
the advice or direction of the court, and it seems therefore to be a 
eneral rule, that whenever there is evidence on which a jury have 
ounded a presumption according to the justice of the case, the courts 
will not grant a new trial, 

Presumption then is either a positive rule by which a certain con- 
clusion is declared by statute, or by the judges, or by the jury 
under the direction and advice of the j to follow from certain. 
other proved facts; or it is a conclusion from certain other proved 
facts which a judge or a jury may make if they find the ve force 
of the proved facts sufficient to induce them to make inference 
called a natural presumption, or presumption of mere fact. 
tions therefore are incident to every head of law in which pro 
required ; and the presumptions which are positive rules of law are 
part of the law of the things to which they ; 

The term “ presumptio ” occurs occasionally in the ‘ Digest,’ and in 
the sense of an inference from a factyproved or admitted.  (‘ Dig’, 22, 


tit. 3, 8. 25.) 
a Rationale of Judicial Evidence ; Starkie, On Evidence ; 
Ph 4 On Evidence.) eae, 
PRESUMPTIVE HEIR, [Descent.] : 


PRICE. [Vatvre; Waaes. 


PRIEST (Saxon, preost, from the Greek mpexBirepos, an elder), in 
its popular acceptation, is the name of a minister of réligitn Ae 
ages and countries, 


eo ee 


j 


PRIEST. 


729 PRIME. ! 730 
Priest is used to express the Greek hiereus Sven) and the Latin | sometimes women, as well as men, were appointed to this office. It is 

a sacrificer. ver may be the | probable, however, that the most ancient priesthood among all nations 

in the | was that which fathers or heads of families exercised over their own 


In Wyeliffe’s New Testament, which is a translation from the Vulgate, 
priest, answering to the Latin presbyter, several times occurs, w! 
the 


ing to the 
34th canon, of the age of “ four and twenty years complete.” 
The existence of an official person to act in some way between the 
Deity i earliest notices of history, whether 
In the of Genesis, Melchisedec is named 
“ Priest of the most high God.” Among the Jews an order of men 
ene ei, Were, Omer i Pie. Gid to miilater oni holy 
things, and whose quali and functions are set forth at large in 


z 


dependents ; and thus it will appear that kingly government and 
sacerdotal authority of some kind or other would naturally spring 
from the paternal relation. (Shuckford’s ‘Connection of Sacred and 
Profane History.’) 2 

PRIMATE. [ArcuBIsHor.] 

PRIME. A number is said to be prime when it is not divisible 
without remainder by any less number than itself, except unity. Thus 
1, 2, 3, are of necessity prime; 4 is not, being divisible by 2; 4 is 
prime, and so are 7, 11, 13, 17, 19, 23, 29, 81, &e. 

Large lists of prime numbers have been published [Tasrxs], but 
they are seldom by the elementary student. As it is, how- 
ever, frequently desirable to know whether a number not exceeding 
10,000 is prime or not, we shall give a table to that extent, the manner 
of using which is as follows :—If we wish to know whether 2897 
be a prime number, under the heading 2 and in the column 8 we 
look for 97, which we find there: whence the table shows that 
2897 is a prime number. Again, by the same means we find that 
1457 is not a prime number, the adjacent prime numbers being 
1453 and 1459. 
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2349163 57/71|53\61/59|71 83177 87 81)79.69|77 77\91.77|67|79|71 79/91/71 59'91|59 73/79 81/67 57) (59 |83/83|/73/89) {67 
29,51 69 67 61\77 59\69,63)77 $7\79/93| (83, |73\81| |93.83|77/87\99 83| |99|61/99|71\77\93|89|89 73} |61| |93/91/79)93|  |69 
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$9/23/31/53/31\27/29/31/21/41| |13)33|27|37|21 39/23 39/29/29 
23/47/37|47)31/21 5141/27/53 /43/83)29)29/69)53)59)83)33}49) 39/29 29/33/57 /37/43/4) 53/33) |53 47/33/63/43 37\41/87|31)51| |29)87/89)41|31/47 29 43/33/31 
$9,5861)51/37)27 58|43/39)81) 47/43/47/37\73)63/61/87|41/59| | 43/51/37|49/59/41)49|53.67|37| | 59 61|37/69)47 39|47/41|37\63| | 41|51/41)43 33.51 31/49 39/41 
51/67/73/81)41)31 57/49)43)87 (53,51 57/13)81)69\73/61)57/61| —|57|59,43)51|77/47/69|57 73)49| | 6967/43/77 61 43)63/47|39)69) | 43|57|57|49|37 87/43/67 |51|49 
59)71/79|87|43|57 59|79|49 (67 63 63)53'91/71)79)63)63)67| | 69)77 47/69)81/49|73|59'77|51| |81 71/63/87 /67 63,69)53/40|71, |49)61)77\71/39| |49/69.57\67 
77 79/81 '93|49|63/69)83)51 (7373/69 59) |77|89/79/69|71| —|79|87/53|93/87|59|81|89'79|63) |87 79/69/89, |73/77|61/61\99| |59|73|81|77\61) |61|81/59/73 
$1/89,97|99|71)69'83 91\57 |79)97)71/61)  |81/91/81|71|77 383) |39|61/87/93/83/93| |89 91/73 |81|81|79|63 67/81/83)91|63| | |77|87/71 
87/97 77|73'89| [61 |89,99|77/67| |99| |91\83|83 97) 99/73/91 93 |87 197|89|83/67 91/87|93/97|67| 79/91/83 
79)81'93) 67 \91|  |87\73 99/91 77\99 91 99|93| [87 99 73| |s9| (87 
83|91 9 | 9\79 97 83 | |9s 99} |93 79| |97 
79 89 89 | 97 91 
81 97 1 97 
be 97 
The of the prime numbers does not follow any discover- | curious theorem was discovered empirically, that is, by looking for a 
able law, but it begins to be evident from the preceding table, that in | formula which should nearly t the results of tables. Legendre, 
a given interval the number of is ly less, the higher the | in the work cited, gave proof such a formula must have the form 
beginning of the interval is The following table will set this 
in a clearer light : the numbers in the first column mean thousands, No, of No, of 
and in the second column are found the numbers of primes which lie Between Primes, Between Primes, 
in the interval specified in the first column. Thus, between 10,000 OQand 10. . . 1230 150 and 200. .« . 4135 
and 20,000 lie 1033 primes. , ed Sell seh line ee MOUs 545 8000 ane ae srt 
In the first 10,000 numbers, upwards of 12 cent. are primes; 0 », 30. . « 983 250 ,, 300. . 
but between 900 thousand and a million, only 7. per cent, are primes, 30, 40. .° . 958 300 ,,. 350. . . 8989 
The annexed enumerations are taken from ’s Theory of Bi Aad f ‘ hd | LS Su a 
Numbers, and were made from the tables of primes given by - 4 ra he, 2 ae ee s joey frees 
Vega, Chernac, and Burkhardt, ‘The only thing known relative to the 70}, 80... . 901 600 ;, 700. .  . 7442 
ions of prime numbers to others is if x be a very large 80» 90. . . 876 700 5, 800, - . 7402 
number, the number of s contained between 0 and z is nearly Bore 5; 100...) «2%. semen 800 5, 900. . » 7332 
w+ (log «— 1°08366), log x being the Naperean logarithm, This very 100, 150. « . 4267 900 ,, 1000, « » 7225 
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a+ (a log 2— »), but no reason has yet been given why a is 1, and B 
is 108306. Using the common logarithm, we find that the number of 
primes less than « is such a proportion of x as *4342945 is of log x — 
*470628, nearly. Thus, of all numbers less than a million of million 
of millions, only one out of 40 is prime, while the number of primes 
under the square of that number is one out of 82. » 

It thus appears that we might name a succession of numbers begin- 
ning with one so high, that a million, or any other number however 

t, of numbers should pass without containing one prime number, 
Rrevertheloas there cannot be an end to the prime num ; for if so, 
let p be the last prime number, and let y be the product of all the 
prime numbers, 2, 3,5,....,p. Now every number is either prime 
or divisible by a prime; but N+1 is not divisible by 2,3, 5,.... or 
Pp, since it leaves a remainder 1 in every such division. It is therefore 
prime, or there is a prime number N+1, greater than the 
prime number p, which is absurd. The following are among the pro- 
perties of prime numbers ;—(1.) Every prime number ( t 
odd, or of the form 2r+1. (2.) Every prime is of the form 4x+1 or 
4e+38,and a prime of the form 47+1 is always the sum of two 
squares. (3.) Every prime is of the form 6x+1 or 62+5, (4.) No 
algebraical formula can always represent a prime number; but some 
formule show a long seeoeenss of primes: thus 2° ++ 41 is prime 
from +=0 to z=39, both inclusive. (5.) If 2x+1 be a prime num- 
ber, and N any number which it does not divide, either s*—1 or 
n* +1 must be divisible by 2x+1. (6.) If mand yw be two prime 
numbers, and if M=2x+1,  n=2y+1, then if head be: both odd 
numbers, either (u*’—1): N and (y*—1): M are both whole num- 
bers, or (mM? +1) : w and (N* +1) : M are both whole numbers. But if 
# and y be not both odd, then either (m¥— 1): Nand (n* +1): Mare 
both whole numbers, or else (M¥ +1): Nand (N*—1): Mare both 
whole numbers. This theorem is of considerable importance in the 
theory of numbers, and has been termed the law of reciprocity of 
prime numbers. 

Two numbers are said to be prime to one another, when they haye 
not any common measure except unity: as 36 and 55. 

The prime factors of a number are those prime numbers which 
divide it. Thus, 360 being 2° x 3* x 5, its prime factors are 2, 3, 5, of 
which the first enters three times, the second twice, and the third 
once. Ifa, B,c,....be the prime factors of a number, and a, b, c, 
' ,.. the number of times which they severally enter, the number is 
a®* xB’ xo*x ..,.. and the number of divisors which it admits 
of ( unity and itself included) is (a+1) x (b+1) x (c+1)x... 
Let a* B® .... be 8: then the number of numbers less than n, and 
prime to n, is 


PRIME AND ULTIMATE RATIOS. 
Unrmate; Dirrerentia, CaLouus.] 

PRIMERO, a game at cards, so called from a situation in the game. 
He who holds the prime (primero), that is, a sequence of the bést cards 
and a good trump, is sure to be successful over his adversaries; hence 
its denomination. Primero, prime, and primavista were one and the 
same game. 

Primero appears to have been one of the earliest games at cards 
played in England, and continued to be the most fashionable game 
throughout the reigns of Henry VIII., Edward VI., Mary, Elizabeth, 
and James. In the Earl of Northumberland’s letters relating to the 
powder-plot, we find that Josceline Percy was playing at primero on 
Sunday, when his uncle, the conspirator, called on him at Essex-house. 

“Shakspers speaks of Henry VIII. playing at primero with the Duke 
of Su 


yg eee into the History of Playing Cards,’, 4to, 
Lond., : 

PRIMOGENITURE may be defined to be that rule of English law 
by which a title of dignity or an estate in land comes to a person in 
respect of his being an eldest male, If a man dies seised of real estate, 
of which he had the absolute ownership, without haying made any 
disposition of it by his last will, the whole descends to the heir at law, 
or customary heir; and the heir at law is such by virtue of being the 
eldest male person of those who are in the same degree of kindred to 
the person dying, or the representative of such eldest male, [Descent] 
This isa case in which primogeniture o . A common example 
of primogeniture is where a father dies absolutely entitled to real 
estate, and without disposing of it by will, in which case his eldest son 
takes it all. If land is settled or entailed on a man and his male issue, 
the eldest son takes the land by two titles, first as being a male, and 
next as being the eldest son, The law of primogeniture then only 
applies in the case of land when the owner dies without having made 
any disposition of it by will, or where the land is settled on a man and 
his male issue. It does not apply when the interest in land is a 
chattel interest, or a term of years, whatever may be its duration; nor 
does it apply when real estate descends to daughters as coparceners, 

At present those who are the absolute owners of large Tanded estates 
seldom die without making a disposition of them by will. In the case 
of lands which are settled, the person in possession is generally tenant 
for life, and the inheritance is éntailed on the eldest son, When the 
eldest son is about to marry, it is usual for the father and son to take 


[Ratios, Prmte anpD 


“thon a by 

hen a man to be tenant in tail, negally takes the ; 
steps necessary (which he can do as soon hs f age) to : nos the 
absolute ownership of the property, w he then L rally settles 
again by deed or will, or disposes of absolutely. ive 

It is usual in England to settle all large estates, and the ey 
pottieepens ia Fo heap kee papier boaether, Rat tp Deppaees nin 
one ay but there is a limit to this power of settlement, 
oy ther by pe Ad will, ele, jus ig 80 “ to pi 

ute ownership of it from being obtained, for a longer pe 
a life or lives of persons in existence at the time when the settlemen 
takes effect, and twenty-one wed more. a 

Lands in GayELKIND and Borovcn ENGLIsH are an exception to the - 
general rule of law as to the descent of land, 

The law of primogeniture then only operates in the cases alread 
explained ; and the system of settlements by which property is 
together in large masses is quite distinct in principle from the law of 
primogeniture. It is not result of a law which favours primo- 

iture, but it is the result of the legal power which an owner of 
fand has over it, and of the habits of the people. ‘The various a 
which haye laid the foundation of this habit, and which beeper a B 
are foreign to the consideration of primogeniture ag a rule of law. i 
In Virginia, after the Reyolution, an Act was for conyerting — 
estates tail into fee-simple, and at the same time the law of primo- 
geniture was abolished. These laws have so iar been in accordance 
with or haye acted on public opinion, that a parent by his will now 
generally makes the same disposition of his ‘ 
in case he dies intestate. (Tucker's ‘ Life of J: on,’ i, 96, 

(Remarks on Primogeniture and Entails ; } Introduction 
veyancing. r 


PRIMULIN, A isable non-azotised matter of unknown 
composition, found in the root of the primrose. itd eel) 

PRIMUM MO’BILE, the name given in the old astronomy to the — 
ne, sphere by the motion of which diurnal motion was given to 
vant m — ee Sysrem.] Ld ‘umd Xe h 

e Latin word princeps, which was originally used t 

denote the person who was entitled princeps ; in rs Roman 
State. He seems to have been originally the a the city, 
and his office was one of importance, Subsequently it a a 
of dignity, and the princeps was named by the censors. (Liv. xxvii., 2.) 
In the senate he gave his opinion first after the magistratus. i 
tus and his successors adopted the title of paneer, as a name that — 
carried no odium with it : and this became henceforward the charac- 
teristic title of the master of the Roman world. ingly the 
constitutions of the emperors are called principum (Gaius i. 2) or 


principales. The word peinoeps is formed similarly to anceps, muni- 
ceps, &c., and contains the same element as “ primus.” In the course 
of time the word prince, which is derived from princeps, has come to 
be applied to persons having personal pre-eminence, especially to 
certain sovereigns of smaller states possessing either perfect independ- 
ence of all others or enjoying under some superior high 


rights. Of the first kind were the old sovereigns of Wales, who, und 
the name of princes, enjoyed the same right and power which belon 
to kings; and of the second, the heads of certain states of fer; 
comprehended in the great Germanic confederation, But 1] word 
seems not to have acquired so definite a sense as that which belongs to 
king, duke, marquess, earl, and some others of the class; but rather to 
denote persons of eminent rank in certain states, as in Prussia, ussia, 
Italy, and other continental states, where no sovereignty, properly so 
called, comes along with it, or persons who are junior bers of 
sovereign houses, as the younger members of the ducal families of 
Saxe and Anhalt, Frequently, however, such members haye specific 
titles given, such as duke, count, &c., but never prince, 

In England it has sometimes been the practice of the heralds to 
speak of a duke as the high and mighty prince; but the word seems 
rather to be restricted among us in its application to persons who are 
of the blood-royal, that is, a son, grandson, or nephew of a king; and 
it would probably be extended to the remote male posterity, thou 
no such case has arisen in the course of the last three cent 
in its application it is merely a term of common parlance, 


conf like the title of duke, in any formal manner; and e 
precedence which is given to blood-royal has respect to birth pitied 
to the enjoyment of this word asa title of honour. The eldest son 
of the sovereign is however made Prince of Wales by a act of 
creation ; the younger sons are princes until oy lage other titles 
conferred ; the daughters continue princesses, 

PRINCE'S METAL. A kind of brass composed of 75 parts of 

ed 25 parts of zine, 

Piiscrpa te Le f metal an organ 

y , the name of a stop or row of metal pipes in an Dy 
tuned an octave higher than he ieee an octave lower than the 
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fifteenth, and serving to blend the two, as well as to augment the 
voluiie of sound. : ; ‘ . 
PRINCI'PIA, the conttacted title of the ‘ Philosophie Naturalis 
rincipia Mathematica,’ the greet work of Newton, the publication of 
emarkable known Be eae ence 
ihe See oe of the first edition is : ‘ Philosophie Naturalis Principia 
jematica. Atitore Is. Newton, Trin. Coll. Cantab., Soc. Matheseos 
Professore Lucasiano, et Societatis is Sodali, Imprimatur. 8. 
Londini Jussu Societatis 


Bete a6 Toots Soogoki Bucatse’ Prostad spud plates Bitliopol 
ac ; iter.  apud plures Bibliopolas. 
ree XXVIL , 
We en over the common story of the fall of an apple. 


entirely 
EWTON, in Broa, Diy.]_ It 3 in the rough copy left atric 


struck it out before it was sent. It is clear however that New- 
ton first thought on the subject in 1666. With reference to the story 
of his laying by the until Picard’s measure of the earth was 
to his notice in 1682, it ap; that Picard’s ‘Mésure 
Terre’ was piiblished in 1672 much discussed at the Ro 
pop tg the years following.” Moreover Dr, Pemberton, who de- 
rived ion from Newton himself, states most explicitly (in 
his preface’ ag the he Sigel BE Se Rey suming his 
old thoughts, and that he then Picard’s measure. This letter 
the subject of which was the curve in which a falling 
to the earth, taking into account the earth’s motion, is 
ly made out to have been written in 1679, which is ‘ore the 
of Newton’s resumption of his attempt, not 1682, as generall 
The , a8 every one knows, was more suc 
he traced out the fo 


Bue 


hew ’ 
did not write any treatise nor contemplate any publica- 
ion of his system, and threw aside his 

had concluded, from Kepler's third 
force on the planets (sup to move in 
the distance. 


have the whole problem, but would communicate 
latter declared that he had long given over the question 
to succeed. In August follo Halley paid a visit to 
bridge, who informed him that he solved the 
problem, but was not able to lay his hand on the papers which contained 
his solution, 80 completely had he thrown the subject aside. After 
Halley’s departure, he worked the theorems out again, and transmitted 
alley through Mr. Paget, the mathematical master at Christ’s 
receipt of this communication, in November, Halley 
paid another visit to Cambridge, to 
ewton to the , 


tion. 

1684, stated at the Royal Society that “ 

Mewtis at atsbridge, and Hot ho ua dhogh 
? whi id was promised to be sent to 
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(fterwards T intend to finish it as soon as I can 
conveniehtly.” (February 23, 1685.) On this Mr. Rigaud well re- 
marks, “ The Principia was not a protracted compilation from memo- 
ranida which might have been written down under the impression of 
different trains of thought ; it had the incalculable advantage of being 
by one continued effort, during which the mutual 

of several was vividly present to the author's mind.” On 

, 1686, Halley announced to the Royal Society that 
Mr. Newton “had an incomparable Treatise on Motion almost ready 
for the ;” and on the 28th of the same month Dr. Vincent ¢ 
prese the manuscript of the first book to the Society, who referred 
il, and the production of a report 


always been supposed that the Society paid the expenses of printing, 
though the title-page only bears “ jussu Societatis,” &c., and nee 
be jussu et sumptibus,” as usual where it bore the expenses. But Mr. — 
Rigaud quotes the minute of the Council of the Society of the 2nd of 
June, confirming the vote of the Society to the extent of resolving 
“that Mr. Newton’s book be printed,” but adding that “ E. Halley 
shall undertake the business of looking after it, and printing it at his 
own charge, which he engaged to do.’ The fact was, that when the 
Council came to consider the Society's vote of the 19th of May, they 
found there was no money ; a work of Francis Willughby, ‘ De Historia 
Piscium,’ published “ jussu et sumptibus,” in 1686, had so reduced 
their funds, that they were obliged to pay their officers in copies of 
this very book about fishes. 

In the meanwhile arose a controversy with Hooke, the universal 
claimant, who, when the first part of the manuscript was presented by 
Vincent, asserted that he had discovered the law of the inverse squares, 
and had communicated that and other discoveries to Newton, The 
heads of the paper on which he founds his claim are given at length in 
Hooke, Roser, in Bro. Div., and they show that though he had (in 
common with several others) some very correct notions on the subject, 
he had not even arrived at the knowledge of the law of the inverse 

uares, though that had been propounded by Bourtiaup [Bros. Diy.]. 

r. Rigaud enters at great length into this question; if we were to 
do the same, we should take an advanced position, and before we 
attempted to show that Hooke did not write any part of the substance 
of the Principia, we should require reasonable proof that he would 
have been able to read and understand the mathematical part of it 
when written; and not until this had been given, which we are con- 
vinced could not be given from Hooke’s writings, should we consider 
it necessary to enter on the first point. Had it not been for Halley, 
this trumpery claim of Hooke’s would have produced serious con- 
sequences. Newton, easily disgusted by controversy, and having ob- 
served that physical questions generally gave rise to it, proposed (in 
a letter to Halley, June 20, 1686} to omit the third book altogether, 
which contains the actual application of the first two books to the 
existing universe. He says, ‘“ The third I now design to suppress. 
Philosophy is such an impertinently litigious lady, that a man had as 
good be engaged in lawsuits as have to do with her. I found it so 
formerly, and now I haye no sooner come near her again, but she gives 
me warning. The two first books, without the third, will not so well 
bear the title of ‘ Philosophie Naturalis Principia Mathematica,’ and 
therefore I had altered it to this,—‘ De Motu Corporum Libri Duo,’ 
but upon second thoughts, I retain the former title. .’Twill help the 
sale of the work, which I ought not to diminish now ‘tis yours.” 
Halley had to soothe this irritation, and prevent the consequences; 
and as the letter in which he did this is very curious, and has ever 
been printed altogether, except by Mr. Rigaud, the surpassing interest 
which everything connected with the Principia excites will justify our 
giving it entire, particularly as it is the original voucher for several of 
the most important circtimstances connected with the publication :— 


. 
* London, 29 June, 1686. 

“ Sir,—I am heartily sorry that in this matter, wherein all mankind 
ought to aeuieies their obligations to you, you should meet with 
anything that should give you disquiet; or that any disgust should 
make you think of desisting in your pretensions to a lady whose 
favours you have so much reason to boast of. “Tis not she, but your 
rivals, envying your happiness, that endeavour to disturb your quiet 
enjoyment; which, when you consider, I hope you will see cause tu 
alter your resolution of suppressing your third book, there being 
nothiig which you can have compiled therein, which the learned 
world will not be concerned to have concealed. Those gentlemen of 
the Society to whom I Have communicated it, are very much troubled 
at it, and that this unlucky business should have happened to give 
trouble, having a just sentiment of the author thereof. According to 
your desire in pe former, I waited upon Sir Christopher Wren, to 
inquire of him, if he had the first notion of the reciprocal duplicate 
proportion from Mr. Hooke, His answer was, that he himself very 
many years since had had his thoughts upon the making out the 
planets’ motions by a composition of a descent towards the sun, and 
an im motion; but that at length he gaye it over, not finding 
the means of doing it. Since which time Mr. Hooke had frequently 
told him, that he had done it, and attempted to make it out to him; 
but that he never was satisfied that his demonstrations were cogent. 
And this I know to be true, that in January, 1683-4, I, having, from the 
considerations of the sesquialter proportion of Kepler, concluded that 
the centripetal force decreased in the proportion of the squares of the 
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* Rigaud mentions that Newton must have been acquainted with the mea- 
sures of Snell and Norwood, the result of er of wi & in his 


distances reciprocally, came on Wednesday to town, where I met with 
Sir Christopher Wren and Mr. Hooke, atid falling in discourse about it, 
Mr. Hooke affirmed, that upon that principle all the laws of the 


own edition of Varenitis. The latter, there can be no doubt, he did not trust ; 
and as to the former, we haye shown [Mix] that in this very edition of 
Varenius, he had allowed gross ¢ to pass as to the meas of his own 
country. It may be inferred that he had not much to do w' details of it. 

+ That is, what we call 1684; Halley writes 1683-4, Obs OF Revouv- 
tox.) All the followifig dates are for a year beginning in Hee of 

+ This gentleman has been (wrongly) supposed to have been Htisband of a 
lady to whom Newton was attached in early life, 


lestial motions were to be demonstrated, and that he himself had 
done it. I declared the ill-suecess of my own attempts; and Sir 
Christopher, to encourage the ing: aid. that he would give Mr. 
Hooke, or me, two months’ time to bring him a convincing demon- 
stration thereof; and, besides the honour, he of us, that did it, should 
have from him a present of a book of forty shillings. Mr. Hooke then 
said, that he had it, but he would conceal it for some time, that others 
trying and failing might know how to value it, when he should make 


735 PRINCIPIA, 

it public, However, I remember that Sir was little | time the only person in E who showed that he thoroughly 
satisfied that he could do it; and though Mr. Hooke then promised to | appreciated the value of the , and knew the place it must occupy 
show it him, I do not find that in that ase} he has been so good | in the history of discovery. 

as his word. The August following, when I did myself the honour to| The interest attached to the second and third editions of the 
visit you, I then learnt the good news that this (su 


_ had pares 
demonstration oe: and you were pleased to promise me a 
copy thereof, which the November following I received with a great 
dead of satisfaction from Mr. Paget; and thereupon took another 
journey to Cambridge, on purpose to confer with you about it, since 
which time it has been entered upon the Register books of the Society. 
As all this passed, Mr. Hooke was acquainted with it, and to 
the philosophically ambitious temper he is of, he would, had he been 
master of a like demonstration, no longer have concealed it, the reason 
he told Sir Christopher and me now ceasing. But now, he says, this is 
but one small of an excellent system of nature, which he has 
conceived, but not yet completely made out, so that he thinks not 
fit to publish one part without the other. But I have plainly told him, 
that unless he produce another differing demonstration, and let the 
world judge of it, neither I nor any one else can believe it. As to the 
manner of Mr. Hooke's claiming the discovery, I fear it has been 
represented in worse colours than it ought; for he neither made 
public application to the Society for justice, nor ded you had 
all from him. The truth is this: Sir John Hoskyns, his cular 
friend, being in the chair when Dr. Vincent presented your book, the 
Doctor gave it its just encomium both as to the novelty and dignity 
of the subject. It was replied by another gentleman, that you had 
carried the thing so far, there was no more to be added. To 
which the Vice-president replied, that it was so much the more to be 
, for that it was both invented and perfected at the same time. 
is gave Mr. Hooke offence, that Sir John did not, at that time, 
make mention of what he had, as he said, discovered to him; upon 
which they two, who till then were the most inseparable cronies, have 
since scarce seen one another, and are utterly fallen out. After the 
breaking up of that meeting, being adjourned to the coffee-louse, 
Mr. Hooke did there endeavour to gain belief, that he had some such 
thing by him, and that he gave you the first hint of this invention. 
But I found, that they were of opinion, that, nothing thereof 
appearing in print, nor on the books of the Society, you ought to be 
considered as the inventor. And if in truth he knew it before you, 
he ought not to blame any but himself, for having taken no more 
care to secure a discovery which he puts so much value on. What 
application he has made in private, I know not; but Iam sure that 
the Society have a very great satisfaction, in the honour you do them, 
by the dedication of so worthy a treatise. Sir, I must now again beg 
you, not to let your resentments run so high, as to deprive us of your 
third book, wherein the application of your mathematical doctrine 
to the theory of comets and several curious experiments, which, as I 
guess by what you write, ought to compose it, will undoubtedly render 
it acceptable to those who will call themselves Philosophers without 
Mathematics, which are much the greater number. Now you approve 
of the character and fiaper, I will push on the edition vigorously. I 
have sometimes had thoughts ‘of having the cuts neatly done in wood, 
so as to stand in the page with the demonstrations. It will be more 
convenient, and not much more charge. If it please you to have it 
80, I will try how well it can be done; otherwise I will have them in 
somewhat a la size than those you have sent up. I am, Sir, 

your most affectionate humble servant, “FE, Hauey.” 


The authorities on this subject are—l, Rigaud, ‘ Historical Essa: 
on the First Publication of the Principia,’ Oxford, 1838, 8vo.; 2, Ba 
leston; ‘Correspondence of Sir I. Newton and Prof. Cotes,’ London, 
1850, 8vo.; 3, Brewster,‘ Memoirs of Sir I. Newton,’ London, 1855, 
2 vols. 8vo. Rigaud’s research was of the most acute and accurate 
character. Mr. Edleston has added a biography in the form of annals 
with notes, the most convenient reference on Newton which exists: 
and his researches, especially those made in Trinity College, have been 
laborious and successful. Sir D. Brewster had the celebrated Ports- 
mouth in his possession, and has produced the most detailed 
life of Newton which exists. An immense deal has been done for the 
bi hy of Newton in the last twenty-five years; but the subject 
never be finally settled until the Portsmouth papers have been 
allowed to undergo the most searching and leisurely scrutiny from men 
of all opinions on disputed points. 
Newton had completed the first draught of the work by the end of 
1685, though none of it was sent till April, 1686. The third book was 
ted to the Society, April 6, 1687, in proof, probably, since the 
whole was published (at ten or twelve shillings a copy) about Mid- 
summer, 1687, The order of the Council of the Society to license the 
book was made on June 20, 1686, and the imprimatur of Pepys was 
dated July 5. t. ? 
The part which Halley had in the matter would alone immortalise 
his name. He re ot the pune ot Newton to write — a work, 
prevailed upon him to write it, tool charge of the publication, pre- 
vented the author from materially mutilating it in disgust, paid the 
expenses of %, at a time when, owing to his father’s death and 
consequent litigation, he had nothing to spare (which never happened 
to him before or after), gave a copious explanation of it in the Philoso- 
phical Transactions, and is generally admitted to have been for a long 


“is as 


intended by Cotes in 1713, and by Pemberton in 1726) 
is considerable, with reference to the alterations made in them by 
Newton. It would not however be worth while to specify these 
alterations, which are numerous, some in correction of errors, others 
in extension of views. With reference to the suppression of the 
celebrated Scholium, see Commercium Epistoticum and Fivxrons. 

The Principia of Newton contains the dedication to the Royal 
Society, a short preface, verses by Halley in honour of Newton, defi- 
a resisted motion, a second 
motion, and a third on the system of the universe, | 
verses were somewhat altered by Bentley in the second edition, but 
the original readings were very nearly restored in the third. Newton 
wrote a short 
siderable | for the second. The dates of the Newtonian : 
are, May 8, 1686; March 28,1713; January 12,1725-6. The following — 
is the descri of the contents of the third edition : 
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force. A scholium is added on ‘time, space, and motion, the latter 
considered absolutely and saenrny, a. 
The axioms are the three laws of motion [Mortiox, Laws or] and 
certain corollaries, namely :—1. The composition of velocities an 
a gt ce Pag’ and deduction of the of the 
ever. 3. Momentum of a in a given direction not c! 
the mutual action of the hay Nor the motion of ‘he oelen es 
gravity. 5, Relative motion of bodies not altered by absolute motion 
of the space they move in. 6. Be Ae os and parallel in 
forces applied to all. A scholium is |, containing the imental 
verifications of the third law in the cases of impact, attraction, and — 
operation of machines. : 
Tue First 
tions, and ine 
to the propositio: : 
Section 1 sop 0 eleven Fite and a pen ia This section is 
explanatory of Newton's peculiar mode of reasoning, which subject, 
with the contents of this section, will be treated toa Ratios, PRIME 


AND ULTIMATE. ‘ 
Section 2. On ise ax ze igh e (1) Equal areas are described in 
equal times, Six corollaries on the com n of velocities and forces ; 
the former inversely as the diculars on the bag pean the latter 
as the sagitte of arcs described in equal times. (2) If equal areas be 
described in equal times about a centre, fixed*or moving straightly and 
uniformly, the force is centripetal. Two corollaries and scholiun 
(3) In equiareal motion of a point about a moving centre, that point is 
acted on by a centripetal force, and by all the accel forces 
which act on the centre. Four corollaries and scholium, is 
different circles uniformly described, force varies as (vel)? —rad. Nine 
corollaries and scholium’ indicating the deduction in the case of the 
planets. (5) Given the velocities in different of an orbit, to find 
the centre of force. (6) Centripetal force in the middle of a small are 
sagitta + (time)*. Five corollaries; various ways of Me a) 
forces. (7) The orbit circular, centre anywhere within, to find the law 
of force. 3 Cor. (8) Ditto, ditto, where the forces act in parallel 
lines. Scholium; same considerations apply to other conic sections, 


(9) Law of force in equi spiral. mma 12 (the numbering of 
the lemmas runs on from the first section), Equality of parallel 
about conjugates in conic sections, (10) Law of force in clipes aka 
the centre. 2 Cor. and Schol. ; extension to the la. 

Section 3. Motion in conic sections about the focus, (11) Law of force 
in ellipse about focus. (12) Same for hyperbola. Lemma 13, Latus 
rectum in parabola always four times focal distance. Lemma 14, Per- 
pendicular on tangent of parabola, mean between focal distances of 
point of contact and vertex. 3 Cor. (13) Law of force in bola 
about focus, 2 Cor. (14) In conic sections about same focal centre, 
latera recta are in duplicate ratio of areas described. 1 Cor, (5) In 
ellipses, periodic times are in yea ie ratio of major axes. 1 Cor, 
(16) And velocities are as perpendiculars or tangents inversely, and 
subduplicate ratio of latera recta directly. 9 Cor.; comparison of 
velocity in conic section and circle, (17) Given initial position and 
velocity, required conic section described, 4 Cor. and Sch 

Section 4. On finding conic sections from a giyen focus, and Section 5. 
On finding conic sections of which no focus is given. 2 sections, 
which on the lemmas from 15 to 27, both inclusive, and the pro- 
positions (18) to (29), both inclusive, are entirely geometrical 

* This description is for reference, not for explanation, and is therefore very 
briefly given. To give an account of every corollary and scholium would have 
extended the article to a great length ; hence only some of the more important 
of them are described. But the refercnces to other articles in this work are for 
the elementary student. At the same time, a young student who can as much 
as understand the meaning of the terms will learn more about the Principia 
from this table of contents than from anything except the Principia itself, 


for each of the editions, and Cotes one of con- — 


Book * on unresisted motion, consists of fourteen sec- 
eight propositions, The numbers in parentheses refer — 
ns. " 
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penne a ro 
given cht lin 
whatever, though the sections themselves are highly interesting to the 
Section 6. On finding the motion in a given orbit. (30) To find the 
place of a body in a parabola at the end ofa given time. 3 Cor. Lemma 


conic sections through given points, or touching 


ined by QUADRATURE OF THE 
Crmctz.] 1 Cor.; relates to the ellipse. (31) To find the place of a 
in an ellipse at the end of a giventime. Scholium ; approximate 


Section 7. On rectilinear ascent and descent. (32) Required the space 
described in a given time by a body descending towards a centre.* 
‘Three cases, derived from the three conic sections. (33) Law of the 
velocity in the preceding, in the cases derived from the ellipse and 
hyperbola. 2 Cor. (34) The same in the case derived from the 


sections j to 

of the whole descent of a body from rest. (37) The time of the whole 

descent of a projected body. ity and time determined in 

force being as the distance. 2 Cor. (39) 

Granting the quadrature of curves Boa pr-onpa pet tamer law of force 
i time and velocity at any point of 


. Determination of the orbit under any law of centri 

(40) The velocity at a given distance is always the same both 
orbit and a descent, if it be the same at any one distance in both. 
(41) Granting the quadrature of curves, to find the orbit and 
the time of describing an arc, under any law of force. 3 Cor. (42) The 
same, the initial velocity and direction being given. 

Section 9. On the motion of bodies in moveable orbits, and on the 
motion of the apsides. (43) How to make a body revolve equiareally 
in both a moving orbit and in the same fixed. (44) The difference of 
forces in the two cases is as the inverse cube of the distance. 6 Cor. ; 


and in all such 
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Se ee ieee ee opel Cor. (52) Determination of 
any point of such an oscillation. 2 Cor.; the 
oj erg eng GC eyeloid. (53) On a given 
to find the law of force which gives isochronous oscillations. 
(54) A body moving on a rigid curve, under a given law of 
centripetal force, to find the time of its oscillations. (55) If a body 
move on a surface of revolution, the centre of force being in the axis, 
equal areas are described in equal times on a plane to 
. (56) To find the curve described in the last case, 
On the motion of bodies centripetally attracted to each 
bodies, mutually ing, describe similar 
about their common centre of gravity. (58) And 
, the same curve may be described by either about 
the other at rest. 3 Cor. (59) Relation of the periodic times about the 
centre of gravity, of one body about the other at rest. (60) In 
the same two cases, relation of the axes’ of the ellipses described. 
(61) And for any law of force, the bodies move round their centre of 
ity as if a third body were in that centre, attracting with 
of force. (62) ination of the descent towards 
two mutually attracting bodies. (63) Determination of 
the orbits of two such bodies, with given initial velocity and direction. 
(64) The force being as the distance, determination of the relative 
motions of bodies, (65) The force being inversely as the square 
of the distance, and there being eral bodies, one may move round 
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i disturbance by the third body attracting 
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name of any planet nor hint at any ) Cor. 1, If the earth 
had more satellites, the same would apply to one as dis- 
Cor, 2 8, The moon moves quickest, cateris 

i and slowest in quadratures. 
uadratures than i 


syzygies. Cor 5, Hence, excentricity 
farther from the earth in quadratures than in Cor. 6, 
syzygies. 


* The law of force, where not otherwise specified, is always as the inverse, 
square of the distance. 
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rareaiaeg vv bon the variation of the sun’s distance on the 
moon’s period. r 7, The moon’s apsides progress and regress, but 
the former more than the latter. Cor. 8, Effect of the position of the 
ee with respect to the sun. Cor. 9, Effect on the excentricity of 

e moon's orbit. Cor. 10 and 11, Effect on the inclination and place 
of the nodes, Cor. 12, Disturbance rather greater in conjunction than 
in opposition. Cor. 13, The same species of effect produced whether 
the disturbing body is the greater or the less of the three. Cor. 14, 
15, 16, 17, On the dependence of the disturbing forces on the distance 
of the disturbing body. Cor. 18, 19, 20, 21, 22, Explanation of pre- 
cession of equinoxes and tides. (67) The disturbing body describes 
areas more nearly proportional to the times about the centre of gravity 
of the other two bodies than about either of them, and an orbit more 
nearly elliptic. (68) And the more so on account of its attracting the 
other bodies. Cor. (69) The attracting forces of bodies are, ceteris 
paribus, as their masses. 3 Cor. and Scholium. 

Section 12. On the attractions of spherical bodies. (70) A particle 
placed inside a spherical shell is in equilibrium. (71) Spherical shells 
attract as if their whole masses were collected at their centres. (72) 
The attractions of spheres on points similarly placed with respect to 
them are as their diameters. 3 Cor. (73) At different Siieshal risen 
of a solid sphere the attractions are as the distances from the centre. 
Schol. (74) Solid spheres attract as if the whole masses were collected 
at their centres. 3Cor. (75) The same of spheres attracting spheres. 
4Cor. (76) The same of spheres consisting of concentric layers of 
unequal density. 9 Cor. (77) The same is true when the forces of 

icles to each other are as their distances. (78) With the same 
w, the same is true of spheres consisting of concentric layers. Cor. 
and Schol.: Lemma 29. (79); (80) 4 Cor.; (81), 3 Exam.; (82): 
these show the method of finding the attraction of any sphere on a 
point without it, for any law of force, (83) The force being as the 
inverse nth power of the distance, to find the attraction of a segment 
of a sphere on a particle at its centre. (84) The same when the par- 
ticle is not in the centre. Schol. . 

Section 13. On the attraction of non-spherical bodies, (85) If the 
attraction of the body on a contiguous particle be much greater than 
on one at a little distance, the attraction of the molecules of the 

ing body diminishes in a higher ratio than the inverse square of 
the distance. (86) And the hypothesis of the last is a consequence, if 
the attraction of the molecules diminishes as the inverse cube of the 
distance, or faster. (87) If two similar bodies of the same material 
attract two molecules proportional to th Ives and similarly placed, 
the attractions of the molecules on the two bodies will be proportional 
to their attractions on their similar particles similarly placed. 2 Cor. 
(88) If the particles of a body attract a molecule with forces as their 
distances, the whole attraction of the body will be towards its centre 
of gravity, and equal to that of a sphere equal to the body, and having 
its centre in that centre of gravity. Cor. (89) And the same if there 
be several bodies. Cor. (90) To determine the attraction of a circle on 
a point in its axis. 3Cor. (91) To determine the attraction of a solid 
of revolution on a point in its axis. 3 Cor.’ relating to cylinders and 
papenp (92) Given an. attracting body, to find (experimentally) 
law of attraction of its ee (93) If particles attract as 
the inverse nth power, a solid ed by a plane, but indefinitely 
extended in all directions on one side of that plane, will attract an 
external particle with a force proportional to the inverse (n—3)rd 
power of the distance from that plane. 3 Cor. Schol. 

Section 14. On the motion of particles from one medium into 
another. (94) Ifa particle pass through a medium contained between 

el planes, and be in its passage attracted to or repelled from the 

of the medium it has left with a force depending on the 

distance from the boundary ; the sine of the angle of emergence is 
always in a constant ratio to that of incidence. (95) And the velocity 
before incidence is to that after emergence as the sine of the angle of 
emergence to that of incidence. (96) And if the velocity must be 
greater before than after incidence, the angle of incidence may be 
made so great that the particle shall be reflected, and the angles of 
incidence and reflexion are equal. Scholium. (97) To give the boun- 
dary separating two media such a form that all particles issuing 
from one point may be refracted to another. 2 Cor. (98) To form 
a lens which shall have the property mentioned in the last. Scholium. 

Tue Seconp Boox, mostly on resisted motion, contains 9 sections 
and 53 propositions. 

Section 1. When the resistance is as the velocity. (1) The motion 
lost is as the space described. Cor. Lemmal. (2) When no forces 
act but the resistance, the velocities at the beginnings of successive 
equal times are in geometrical ion, and the spaces described 
as the velocities. Cor. (3) To determine the resisted motion of ascent 
or descent when the force of gravity acts. 4 Cor. (4) The same when 
the particle is projected obliquely. 7 Cor. and Scholium, to the effect 
that the hypothesis is “ magis mathematica quam naturalis.” 

Section 2. When the resistance is in the duplicate ratio of the velo- 
city. (5) When no force acts, equal spaces are described in times 
which are in increasing guonaicited progression, the velocities at the 
beginning of the times being in the inverse geometrical progression. 
5 Cor. (6 
describe 


) Equal and homogeneous spheres, acted on by no forces, 
ual spaces in times which are reciprocally as their initial 
velocities, in which also they lose the same parts of their Bi 
B 
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( 7) Also, in times which are as the first velocities di and the first 
resistances inversely, they lose the same fractions of their velocities, 


and describe spaces jointly proportional to the times and the first velo- 
cities, 5 Cor. Lemma 2; which answers to finding the fluxions (called 
here momenta) of simple algebraical quantities. 3 Cor. and Scholium. 
[Fuvxions.) (8) When a particle descends or ascends by gravity, the 
whole forces (gravity and resistance compounded) at the of 
equal successive § , ave in geometrical progression. 8 Cor. (9) 
Determination of the proportions of the times of ascent and descent in 
the last. 7 Cor. (10) The law of resistance reine ieee as the density 
and the square of the velocity, required the law of density so that 
(gravity acting) a given curve may be described; as also the law of 
velocity. 2 Cor., followed by 4 Examp. and Schol,, and also by 8 rules, 

Section 3. When the resistance is partly as the velocity, partly as its 
aquare. (11) No force acting, and times being taken in arithmetical 
progression, the reciprocals of the velocities, increased by a certain 
constant quantity, will be in geometrical progression, 2 Cor. (12) But 
if spaces be taken in arithmetical progression, the velocities increased 
by a constant quantity will be in geometrical ge pe my 8 Cor. 
(13) Gravity acting, the relation between the time velocity in the 
ascent or descent is shown, Cor. and Schol. (14) Relation connecting 
the space described with the preceding. Cor, and Schol. 

Section 4. On spiral motion in a resisting medium. Lemma 3, A 
property of the equiangular spiral. (15) The density being inversely 
as the p Rakes from the centre, and the centripetal force inversely as 
its square, the particle can revolve in an equiangular spiral. 9 Cor. 
(16) And, other things remaining, the same can be when the force is 
inversely as any power of the distance. 3 Cor. and Schol. (17) To find 
the force and law of resistance, by which a body may move in a given 
spiral, with a given law of velocity. (18) Given the law of force in the 
last, to find the density of the medium. 

Section 5. On the density and compression of fluids, and on hydro- 
statics. Definition of a fluid, (19) A homogeneous fluid compressed 
in a close vessel (gravity, &c., apart) is everywhere equally pressed, and 
at rest. 7 Cases and Cor. (20) If a solid sphere form the nucleus of a 
fluid mass bounded by a concentric sphere, and the parts of the fluid 
gravitate equally to the centre at equal distances, the pressure sus- 
tained by the 25 is the weight of a cylinder which has the super- 
fices for its base and the height of the incumbent fluid for its altitude. 
9 Cor, (21) The density being proportional to the compression, and 
the centripetal force of particles inversely as their distance from the 
centre, then at distances in geometrical progression, the densities will 
be also in geometrical p ion. Cor, (22) But if the force be 
inversely as (dist)*, then at distances in harmonical pro ion the 
densities will be in geometrical progression. Cor, and Schol. (23) If 
the particles of the fluid repel each other, the density is as the com- 

ion (and then only) when the repellent force of two particles is 
inversely as the distance of their centres. Scholium. (In consequence 
of the particles being supposed to repel only their nearest, Newton 
treats this only as a purely mathematical result.) 

Section 6. On the resisted motion of pendulums.* (24) The quan- 
tity of matter in pendulums of the same length, isin a ratio compounded 
of their weights and of the duplicate ratio of their times of oscillation 
in vacuo. 7 Cor, (25) A pendulum which moves in a medium in which 
the resistances are as the moments of the times, and another moving 
unresisted in a medium of the same specific gravity, make their 
cycloidal oscillations in the same times, and describe)proportional parts 
of their arcs together. Cor. (26) Resistance being as the velocity, 
cycloidal oscillations are isochronous. (27) Resistance being as the 
(velocity)*, the difference between the time of cycloidal oscillation in a 
resisting medium and a non-resisting one of the same specific gravity, 
will be very nearly as the ares of oscillation. 2 Cor. (28) The resist- 
ances being as the moments of the time, the resistance is to the force 
of gravity as the excess of an are of descent (cycloidal) over the 
subsequent are of ascent to the square of the length of the pendulum. 
(29) Resistance being as (velocity)*, to find the resistance at any point 
of a eycloidal oscillation, 8 Cor. (30) Easier method of exhibiting the 
difference of an are of descent and ascent. Cor. (31) If the resistance 
be altered in a given ratio, the difference of the arcs of ascent and 
descent is altered in the same ratio. Scholium Generale, 
many experimental results. 

Section 7, On the motion of fluids and resistance of projectilest. 
(32) Two systems of similar particles similarly placed, with given 
ratios between their densities, and ing to move similarly in 
proportional times, will continue to do so, if there be no contact of 
particles except at instants of reflexion, and if there be no attracting 
forces of particles on one another but such as are as the diameters 
of corresponding particles inversely and the square of the velocities 
directly. 2 Cor. (33) And finite parts of these systems are resisted 


in a ratio compounded of the duplicate ratio of the velocities and 


diameters, and the ratio of the densities, 6 Cor. (34) The circular 
end of a cylinder encounters twice as much resistance as & sphere 
moving with the same velocity. Scholium, containing am: other 
things the construction (without demonstration) of the solid of least 


* Some of these propositions would require explanation to make their 
meanings clear, which we have not bere room to give. 


+ See preceding note, 


resistance, which shows that Newton must have carried his 
(before 1687) far enough to solve some problems at least in what is 
now called the calculus of variations. (35) A medium 
ual particles at Fo etge yoy the resistance it offers to ¢ 
ere. 7 Cor. and Schol. (36) To find the motion of water issuing 4 
an orifice at the bottom of a cylinder. 10 Cor, Lemniad, 
tance to a cylinder moving in a non-clastic fluid. 3 Cor, — 


propaga’ 
ot thro fluid in 
lie fa right Unen, Gor, (43) Every 


lie es, 
fluid diverges from 


Cartes’s vortices on the hypothesis that the resistance which arises 
from the want of lubricity of the parts of a fluid, is proportional to the © 
velocity with which the parts of the fluid are separated.) (51) Ifa 
cylinder of infinite length revolve about its axis in a uniform and ~ 
infinite fluid, and create a vortical motion, the periodic times of the 
Bus if tha sovciving boty be. epee, Shape parila tinue Gea 
ut if the revolvi a sphere, these periodic times are as 

sguares of the Qiskonaan from the centre. 11 Cor. and Schol. (58) A 
body revolving in a vortex so as to return to its place, must be of the 
same density as the parts of the vortex, and move in the same manner. 
2 Cor, and Scholium, completing the refutation above mentioned. 


Tur Tarp Boox, or application, styled ‘De Systemate, Mf i 
contains forty-two pro itions, and H ies. It is to be pa 


that it was e original intention of ewtoe that this book should be a 
popular one ; and the original draft (so itis considered by Mr. 
pret ny eae and was published in English, in 1728, under the title 
of § System of the World demonstrated in an Easy and ita 
Manner by the illustrious Sir Isaac Newton ;’ and again in the 

Latin. It is Opusculum XVIL in the collection of Castillioneus, who 
porns hea from an edition — ah cy It is not altogether 
popular, but, containing mathe: propositions pee | 
comets to which Halley alludes in his letter, it may be the third 

as it stood at the time when the idea of suppressing it was in Newton's 
mind, But we think that this work has been too easily admitted, and 
that its genuineness requires a ing discussion. 

Regule phi di. 1, No more causes of natural things are to 
be admitted than are both true and sufficient to explain their pheno- 
mena, 2. The same causes are to be assigned to effects of the same 
kind, as far as that can be done. 8. Those qualities of bodies which 
can neither be strengthened nor weakened, and which belong to all 
bodies which are cai of being tried, are to be considered as 
universal qualities, In rimental reomge gL all 
collected by induction from phenomena are to be held either 
or approximately true until other phenomena are found by 
those propositions can be made either more accurate or subject to 
exception, 

Phenomena. 1. The satellites of Jupiter describe areas proportional 
to their times about the planet, and their periodic times are in the 
pre eee ratio of their distances from the planet. 2. The same is 
true of the satellites of Saturn (five then known). 3. The five primary 
planets, Mercury, Venus, Mars, Jupiter, and Saturn, revolve about the 
sun. d. And thelr peftodio thane, and thas of the earth about the 
sun, or the sun about the earth, the fixed stars being at rest, are in 
= sesquiplicate ratio of eg Aromat ace ey sun. 

primary planets are very ibing eq! 
Shas: aboes the earth; but do so about the sun. 
describes equal areas in equal times about the earth. 

(1) The satellites of Jupiter are attracted to the planet by forces 


pri 
Satan 
ty 
This is the celebrated test-proposition, ‘the failure of which, in the first 
instance, made Newton lay his theory aside. (5) A similar result 
inferred as to satellites about ng? Vina 26 and primaries about the 
sun, 8 Cor. and Schol, (6) All bodies gravitate towards every 
et ; and gravitation towards planet at a given distance from 
it, is a8 the mass of that planet. 6 Cor. (7) Attraction belongs to all 


* Lagrange has shown (‘ Miso, Taur.’) that the method of Newton here only 
leads to a concealed identity, which proves nothing, ; , 
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bodies, and is to the of matter in them. 2 Cor. 
of 


(8) If each 
from 


centre. (10) The motion of the planets can continue for an immensely 


time. 

lypothesis 1, The centre of the solar system is at rest. (Newton 
takes the universally admitted hypothesis, and shows what the long 
disputed centre of the system is.) (11) The centre of gravity of the 
whole system is at rest. (12) The sun is ually in motion, but 


having focus in the sun’s centre, and 
describe equal areas in equal times about that focus. (14) The 

and aphelia of the planets are at rest : 2 Cor. and Schol. modify- 
the proposition by considerations of perturbation. (15) To find 
orbits. (16) To find the eccentricities and aphelia. 
motion of the planets is uniform, and the libration 
the diurnal motion. (18) The figures of the 
(19) To find the proportions of the axis of a 
(20) To compare the weights of bodies at different parts of the 
(21) The equinoetial points must regress, and the axis of the 


preceding princi; (23) 
The inequalities of other satellites may be derived from those of the 
moon. (24) The tides of the sea arise from the actions of the sun and 
moon. (The Jesuits’ edition inserts in this place the treatises of 
Daniel Bernoulli, Maclaurin, and Euler, on the tides.) (25) To find the 
disturbing force of the sun upon the moon. (26) 0 find the horary 
increment of the moon’s area about the earth. (27) From the moon’s 
motion to find its distance from the earth. 2Cor. (28) To 
diameters of the biog ghighe rx the te gond would or} 4 
for excentricity. (29) To find variation of the moon. (30) To 
find the Toca of age taaun'e andes tn 8 ecwline ofbth 2 Cor. 
To find the h motion of the moon’s nodes in an elliptic orbit. 
Cor. (82) To the mean motion of the moon’s nodes. (33) To 
find the true motion of the moon’s nodes, Cor. (Newton, in the third 
edition, here adds Machin’s method of finding the motion of the 
moon's nodes.) (34) To find the horary variation of the moon’s 
inclination. 4 Cor. (35) To find the moon’s inclination at a given 
time. Schol. an account of several other peculiarities of the 


E 


10 Cor. (38) To find the figure of the moon. Cor. Lemma, 1, 2, 3. 

On the effect of a ring of matter at the Se nad be pte dh hen tag 
the earth’s rotation. J, is 2.* The of such a ring 

onal ion is the same iter the be fluid or solid. (39) 

of the equinoxes. ma 4, Comets are 

regions. 3 Cor. (40) Comets 


bolic kind, which shall through any number of given points. Cor. 
Lemma 6. From an dives places 48 3 comet to fad itu place a8 any 
i frost 7, 8, 9, 10, 11. On the parabola, pre- 
paratory to the next (41) To find the lie orbit of 
a comet, from three Example, the comet of 1680, from 
observations, and a long discussion of the physical characters 
other examples 


of comets. (42) To correct the orbit of a comet; wii ) 
discussions. It is to be understood that throughout this 
book continual comparison with observation occurs, which it is unne- 
to repeat as to each particular case, since the purpose of the 
book {teclf is the comparison of the resulta of theory with observation. 
The ‘Scholium Generale, at the end of the Principia, has been so 
often quoted, alluded to, attacked, or brought forward as Newton's 
final explanation of the metaphysics (if that be a word) of his 
system, that even as a matter of reference we ma: be justified in trans- 
lating it entire. It is not fourid in the first Two notes, as 


marked, are Newton's. 


tion. 


* In the first edition this is a lemma, which appeared to Newton 
to need no proof, as none is given. In the third it as we see, made an 
assumption. Laplace has confirmed it, by showing that the precession and 
mutation would remain unaltered, if the whole sea were at any one moment to 
be solidified without alteration of its speeific gravity. 


of the whole, Cor. (13) The. 


“Projectiles, in our atmosphere, feel only the resistance of the air ; 
take that away, as in Boyle’s vacuum, and the resistance ceases, since 
the light feather and the solid gold fall with the same velocity in this 
vaetium. And such is the case in the celestial spaces which are above 
the noes nd of the earth. All bodies in those spaces must move 
perfectly freely 3. and hence the planets moye perpetually, according to 
the laws explained, in orbits of given form and position. They will 
persevere in their Sag el laws of gravity; but they could by no 
aes originally have en that regular orbital path by the same 

Ws. 

“ The six principal planets revolve about the sun in circles concentric 
with the sun, in the same direction, and very nearly in the same plane. 
The ten moons revolve about the earth, Jupiter, and Saturn, in con- 
centric circles, in the same direction, and very nearly in the plane of 
their planets’ orbits. And all these regular motions have no origin in 
mechanical causes *; for the comets are freely carried in very excentric 
orbits, and through all parts of the heavens. By such motion comets 
pass freely and easily through the plan orbits, and in their aphelia, 
where they move more slowly and remain longer, they are very distant 
from each other, and attract each other very little. This most elegant 
group of sun, planets, and comets can only arise from the design and 
government of a powerful and intelligent being. And if the fixed 
stars be centres of like systems, all these constructions of a similar 
design must be under the dominion of one being: the more since the 
light of the fixed stars is of the same nature as that of the sun, and all 
the systems give light to each other. And that the systems of the 
fixed stars may not fall into each other, he has placed them at 
immense distances from each other. 

* He rules all things, not as the soul of the world, but as the lord of 
all And from his dominion, God the Ruler is often called 
Nayro: . For God is a relative term, which refers to his servants; 
and deity is the rule of God, not over his own body, as those think 
who call him the soul of the world, but over his servants. The most 
high God is a being eternal, infinite, absolutely perfect ; but a being 
however perfect, without dominion, is not God the Ruler. For we say, 
my God, your God, the God of Israel, the God of gods, the Ruler of 

ers; but we do not say, my eternal one, your eternal one, the 
eternal one of Israel, the eternal one of gods; we do not say, my 
infinite one, or my perfect one. These appellations have no relation 
to servants. The word God always + signifies ruler; but every ruler 
is not God, The rule of a bee being makes him God, true rule a 
true god, the highest rule the highest god, a feigned rule a feigned 
god. And from the reality of his dominion it follows that the true 
has life, intellect, and power; and from his other perfections, 
that he is the highest or most B etsy being. The Eternal is infinite, 
omnipotent, and omniscient ; t is, endures from eternity to eternity, 
and is present from infinity to infinity; he rules all and knows all 
that is or can be. He is not eternity nor infinity, but eternal and 
infinite ; he is not time nor space, but endures and is present. He 
endures for ever, and is everywhere present; and by his universal 
existence, both in time and space, he is the creator t of time and space. 
Since any particle of space always is, and also some one indivisible 
moment of duration, certainly the framer and ruler of all things can 
never be nonexistent at any time or in any place. Every thinking 
soul is, at different times, and in its different organs of sense or 
motion, the same indivisible person, There are parts of time suc- 
cessive, and parts of space co-existing; but neither in the person of - 
man, that is, in his thinking principle, and much less in the thinking 
substance of God. Every man, considered as a sentient existence, is 
one and the same man throughout his whole life, and in every one of 
his organs of perception. God is one and the same God always and 
ev here. He is omnipresent, not only virtually but substantially ; 
for the first without the second cannot be. In him§ all things are 
contained and moved, but without mutual effect from each other, 
God no way feels the motion of bodies: they feel no resistance from 
the omnipresence of God. All men confess that the most high God 
exists necessarily, and by the same necessity always and everywhere. 
Whence also he is throughout alike, all eye, all ear, all brain, all arm, 
all thought, und ing and action, not in the human or corporeal 
manner, but in one altogether unknown. Asa blind man has no idea 
of colour, so we have no irlea of the modes in which the all-wise God 


* By causa mechanica Newton means a material machinery, such as the solid 
orbs of some of the Ptolemaists. 

+ ‘Our countryman Pocock derives the word Deus from the Arabic du (some~ 
times di), which means ruler, And in this sense the princes are called gods, 
Psalms, Ixxxiv. 6, and John x. 45. And Moses is called God of his brother 
Aaron, and of king Pharaoh, Exodus iv, 16, and vii. 1. And in the same sense 
the souls of departed were called gods by Gentile nations, but falsely 
from want of dominion,” (Author’s note,) 

{ “ Et existendo semper et ubique durationem et spatium constituit.” 

§ “So thought the ancients, as Pythagoras (Cic., ‘De Nat. Deor.,’ lib. i.) ; 
Thales; Anaxagoras; Virgil (‘ Georgics,’ iv. 220, ‘Ain.’ yi. 721); Philo 
(* Allegor.,’ lib. i, sub init.) ; Aratus (‘Phoon,,’ sub init,). So also the sacred 
writers, as Paul, Acts xvii, 27, 28 ; John, Gospel, xiv. 2; Moses, Deut. iv, 39, 
and x, 4; David, Psalms, cxxxix. 7,8, 9 ; Solomon, 1 King sviii. 27 ; Job, xxii. 
12, 13, 14, Jeremiah, xxiii, 23, 24. The idolators falsely imagined the sun, 
moon, and stars, the souls of men, and other parts of the universe to be parts of 
the most high God, and therefore to be worshipped.” (Author’s note.) 
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perceives and understands all things, He is al er without body 
or figure, and thence can neither be seen, heard, touched, nor 
worshipped under the likeness of any corporeal thing. We have ideas 
of his attributes, but we know nothing of the substance of any thing. 
We see only the figures and colours of bodies, we hear only sounds, 
we touch only external surface, we smell only odours, and taste tastes ; 
we can perceive the inmost substance by no sense, by no reflected 
action ; much less can we have an idea of the substance of God. Him 
we know only by his properties and attributes, and by the most wise 
and excellent structure and final causes of things; and we wonder at 
him for his perfections, but we venerate and worship him for his 
dominion. We worship him as servants, and a God without dominion, 
providence, and final causes is nothing else but fate and nature. From 
a blind metaphysical necessity, which is certainly the same always and 
everywhere, no variation of things can arise, Every diversity of created 
things in space and in time can only arise from the ideas and the will 
of a necessarily existing being. But God is said allegorically to see, 
hear, speak, laugh, love, hate, desire, give, receive, rejoice, be made 
angry, fight, work, build, and construct. For every expression con- 
cerning God is drawn from human affairs by a certain figure of 
similitude, not perfect indeed, but something like. And this much of 
God, of whom it certainly belongs to aoa philosophy to treat from 
phenomena. 

“So far I have explained the phenomena of our heavens and the sea 
by the force of gravity: but I have not yet assigned the cause of 
gravity. Certainly this force arises from some cause, which penetrates 
even to the centre of the sun and planets, without diminution of its 
virtue ; and which acts not accerding to the superficial magnitude of 
particles (as do many mechanical causes), but according to the quantity 
of solid matter; and of which the action is extended in every direction 
to immense distances, diminishing always in the duplicate ratio of the 
distances. Gravity towards the sun is compounded of the gravity 
towards all the several particles of the sun, and in receding from the 
sun diminishes accurately in the duplicate ratio of the distances, as 
far as the orbit of Saturn, as is made manifest by the quiescence of the 
aphelia of the planets, and even as far as the aphelia of the comets, if 
they also do not move. But I have not yet been able to deduce the 
reason of these properties of gravity from phenomena, and I do not 
frame hypotheses. For whatever is not deduced from phenomena, is 
to be called Aypothesis: and hypotheses, whether metaphysical or 
physical, or of occult qualities, or mechanical, have no place in 
experimental philosophy. In this philosophy propositions are deduced 
from phenomena, and are rendered general by induction. So impene- 
trability, mobility, the impetus of bodies, and the laws of motion and 
gravity have become known. And it is enough that gravity reall, 
exists and acts according to laws explained by me, and suffices for 
the motions of the heavenly bodies and of our sea. 

“1 might add something on that most subtile spirit which pervades 
solid bodies and lies hidden in them, by the force and action of which 
the particles of bodies attract each other at the smallest distances, and 
adhere when contiguous: and by which electric bodies act at greater 
distances, both by attracting and repelling neighbouring particles ; and 
by which light is emitted, reflected, refracted, inflected, and gives heat 
to bodies; and by which all sensation is excited, and the limbs of 
animals are moved at pleasure, namely, by its vibrations through the 
solid capillaments of the nerves, propagated from the external organs 
of sense to the brain, and from the brain to the muscles. But this 
could not be explained in few words; nor is there a sufficient quantity 
of experiments to show and determine the laws according to which 
this spiritus acts.” 

There is not a sentence of the preceding scholium which has not a 
direct reference to some common opinion, at home or abroad, of the 
physics, metaphysics, or theology of Newton’s system. He had 
probably seen and heard enough, in the interval between the editions, 
to teach him on what points explanation was desirable; certain it is, 
that there is hardly an objector since his time who might not have 
found himself already answered, if he had read this scholium with 
candour and attention. 

The commentators of Newton have one and all, as might be 
supposed, treated their author as a source of elementary instruction, 
to explained and cleared from the effects of that brevity and 
obscurity (the latter more than due to the former) which the Principia 
almost everywhere presents. But the time has arrived when this 
work is hardly in the beginner's course, though it may be recommended 
to him, when he has studied the modern analysis, to make himself 
acquainted with its methods until he has caught their spirit. What 
we now want is rather an historical commentary, which shall put the 
student in possession of the modes of reasoning peculiar to Newton's 
predecessors, shall point out how the Principia came to have its form, 
and shall place him, so far as is possible, in the midst of that atmo- 
sphere of remnants of the old philosophy and aspirations after the new, 
in which the mind of Newton gained its growth. 

In 1730, Dr. John Clarke published ‘A Demonstration of some of 
the Leap oy sections of Sir I. Newton's Principles; &c. ‘This work 
contains the greater part of the first book somewhat expanded, and 
with the applications of the third book intermixed. But it omits the 
most important part of the eleventh section: nevertheless, a student 
who should join with Dr. Clarke's work the article Gravitation in 


PRINTING. 


the present one, would have the most important parts of the Principia, — 
so far as is to gain an insight into Newton's methods. : 
In the same F bari 1780, George Peter Domck published his ‘ Philos, 
Math. Newt. Illustrate Tomi Duo, Londini.’ (This work is sometimes 
wrongly called an edition of the Principia, and its author's name is 
sometimes spelled Donick.) The first volume of it is only a prepa- — 
ratory course of mathematics; the second gives a part of the first 
book in Newton's manner, and gives more of the its of the eleventh 
Seeeer. a0 outers upon some of the numerical applications of the _ 
The Commentary of the -Minims (Jesuits are usually but 
waney called) Le Sueur and Jacquier (1739) is an excellent perform- 
ance for its time, considered as attempting to smooth the details of the _ 
mathematical difficulties, It uses algebra freely, but is totally — 
insufficient to show the use of the differential calculus as now known; 
but it very frequently developes satisfactorily a point at which Newton 
ted. 


only hin .. 

j Beene f ‘Short Comment on Newton's Principia,’ 1770, is # brief 
explanation of some of the mathematical difficulties and obscurities, 
followed by defences of the Principia, the Optics, and the Chronology. — 
Emerson defended ev of Newton's. 4 

ers ar explanations of Maclaurin, Pemberton, and Voltaire are — 
too widely known to need description; they do not much help the 
mathematical student. Many so-called ex ons of Newtonian — 
philosophy (such as Benjamin Martin's, 1751) are literally nothing but — 
treatises on general physics. - a 

The additions to Madame du Chastellet’s translation consist of a 
popular résumé and the mathematical treatment of various questions — 
of the Principia. The latter must be considered as from 
Clairaut, since they were his lessons to his pupil. Some have supposed 
that Voltaire’s work belongs in the same sense to Madame du 
Chastellet. 

In the ‘Mécanique Céleste,’ book 16, cap. 2, Laplace has exhibited 
the results of Newton's lunar theory, and connected them with 
modern analysis of the subject to a certain extent. The i _ 
of the manner of compressing Newton's results renders this chapter — 
valuable, and likely to assist the student of the Principia. > 

Mr. Airy’s development and extension of the results of the eleventh — 
section (which forms the article GRaviTaTION in this work) places one 
of the methods of the Principia, and one which ought to within 
the reach of every student. It is unique, the difficulties of the 
eleventh section having left it almost without a commentator, and — 
altogether without an explainer; and it takes in several of the dis- 
coveries of the present time. 

Many commentaries on the Principia have been written at Cambridge 
by private tutors for the use of their pupils, of which some have been 
printed, Of the following we have never seen more than the title : 
* Excerpta quadam e Prine, Phil. Nat.,cum notis variorum,’ Cambridge 
1765. There is Carr’s three sections of Newton, a modern work, and ; 
an exposition of various parts of the Principia contained in the second 
edition of Professor Whewell’s ‘ Dynamics.’ We believe that several 
recent Cambridge works contain some help on the subject. i: 

To give a view of the foreign objections to Newton's system, at the 
time of its first introduction, the following works may serve: 1, 
‘Collection of Papers which passed between Mr. Leibnitz and Dr. — 
Clarke, in 1715 and 1716,’ by Dr. Samuel Clarke; London, 1717, 2, 
‘Traité de Paix entre Des Cartes et Newton,’ by the Jesuit Aimé- 
Henri-Paulian ; Avignon, 1763. 38, ‘Le vrai Systéme de ue 
générale de M. Isaac Newton, exposé et ae en le avec celui 
de Des Cartes,’ by the Jesuit Louis Castel; Paris, 1743 (a defence of 
Descartes). 4, ‘Anti-Newtonianismus,’ by Celestini Cominale, M.D.; 
Naples, 1754. 5, ‘ Discours sur les différentes Figures des Astres,’ by 
Maupertuis, the first assertor of Newton’s doctrines in France; Paris, 
1732, and in the collection of his works. 6, ‘Letters to a German 
Princess,’ by Euler (first published in 1770, translated into English 
by Dr. H. Hunter, 1795). 

The most celebrated comments in the way of objection are those of 
Lzrsnitz, Joun Bernovunui, and Huyenens [see Broa. Dry.]; the first 
and third real admirers of the genius of Newton, the second also an 
admirer after his fashion. Many of their remarks may be found in 
the published correspondence of the first two, but the history of the 
effect produced by the Principia in the years following its publication 
is scattered in too many places for us to attempt to give the particular 
publications which should be consulted. 

PRINCIPLE, D'ALEMBERT’S. [Forces, ImpressEp anp Er- 
FECTIVE; VIRTUAL VELOCITIES, | : 

PRINTING, in the widest sense of the word, may be defined to be 
the art of producing copies of any writing or other marks by ure, 
either upon a substance so soft as (like wax or clay) to take the shape, 
whether in relief or by indentation, of the stamp applied to it, and yet 
not so perfectly fluid (like water) as to refuse to retain the form so 
given to it; or upon a substance sufficiently bibulous or otherwise 
attractive as to receive colour from some pigment with which the 
stamp is daubed. The essence of printing is the production of a copy 
by pressure. Correctly speaking, however, it is not an exact or 
fac-simile which printing produces in any case; so far from that, 
wherever the surface is raised in the stamp, it is sunk in the impres- 
sion, and vice versd, and even a merely coloured mark is always reversed 
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in form; but, what is alone of importance, all the impressions are 
os on one another, and also bear a certain and perfectly 


in 


to the 

a third element or agent, namely, the colour 
this was an addition very little likely ever to be made until the idea 
of multiplying copies of coloured marks had itself occurred, that is, 
until the very object had been thought of which this was the only 
means of accomplishing, and which was the only object this process 
was suited to accompli Having a seal or cut stamp in his hand, the 
ing an impression with that upon wax or any other soft substance 
natural for a person wishing on any occasion to leave 

his mark or ; it was the same thing, in fact, with notching a piece 
of wood or stone with a knife or other sharp instrument, with this 
difference only, that the knife makes its marks by excision, or alto- 
removing and abstracting part of the substance operated upon ; 
stamp, by extrusion, or merely pushing it aside. Or still more 
nearly it resembles the rudest and readiest of all ways of making a 
mark, namely, by dealing a blow. But it is a mode of making a mark 
only ; that is its sole purpose and object. There is no thought, so 
as this kind of printing exclusively is used, of multiplying copies 
same mark ; that isan idea far removed from the first and most 
natural employment of a dry stamp or seal, and not perhaps more 


iu 


likely to be such stamping or sealing (although capable 
of being so ised) than by some other things—by the mere common 
process, for instance, of copying by imitation. a transcriber had 


he was with his pen, the slowness of his pro- 
cedure, jally if he were pursued by an active and growing 
demand on the part of the public for books, might have led him to the 
thought of the ibility of performing the whole task in a manner 
at once, by merely impressing the wet writing upon the blank paper, 
and then re-transferring it from the reversed copy thus made to 


another sheet, in order to recover the original position of the characters. 
if by any means the reversed copy be kept moist, or its 
moisture repeatedly renewed, here was a method of procuring in the 
easy an i ite number of copies, The mechanical 
facilities were still to be invented, but this was the elementary idea of 
what we have been regarding as the second kind of printing; which, 

to us, would probably not be by the first 
, but rather by the desire of effecting an object (namely, 
ee, of copies) different from that (namely, the 


A 
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ing to do with the 
suggesting of that process. Suppose the writing which is to be trans- 
Stn toy beck: macs of veining 40a teacet’ Su vinible black characters 
upon a smooth surface of wood or metal, how is the pigment to be 


fact, as slow as writing—would ly be found to be inefficient, as 
leaving the page dry or half in one part before it could be 
inked over in another. But by either cutting hollows for the ink, 
or causing the characters to stand out in relief, the great advantage 
is gained of being cele te iaregheae pigment by a few sweeps of the 
brush peenores Uae w ich it ought to colour, without leaving any 
intervening parts of the wood or metal: in the case 
lines being cut (as in copperplate-printing), the ink that 
the first instance 

out hollows. 


e 
to have at last obtained the art of 


e28 
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said 
The 
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every time the brush is applied. ; 
In such a language as the Chinese, w ich is without an alphabet, or 


at least in which the elementary characters have not been reduced to 
the same limited and commodious number as in most other languages, 
by making them represent sounds instead of ideas or things, this, or the 
lithographic process, are the only kinds of printing’ that are generally 
applicable. The subsequent improvements or extensions of the principle 
are all dependent upon the common alphabeti¢ mode of writing. 

Even in Europe, however, although the mode of writing was alpha- 
betic, it was the Chinese mode of printing that was first practised. 
Some have even supposed that the knowledge of the art was originally 
obtained from the Chinese; and indeed, besides what other less direct 
communication there may have been, Marco Polo, who returned from 
China. about the end of the 13th century, had seen and described at 
least one application of the invention in that country, the fabrication 
of a species of paper-money by stamping it with a seal covered with 
cinnabar (vermilion), But, as far as we can trace, it was not till fully 
a century after this that even this simplest kind of printing began to 
be practised in Europe. It appears to have been first applied to the 
fabrication of playing-cards and manuals of popular devotion, the 
latter for the most part consisting, like the cards, of merely a single 
page, though in some instances assuming the form of little books of 
several pages. It is believed that about the year 1400, or soon after, 
both these articles, which had previously been manufactured by hand, 
and each copy of course by a separate operation, began to be multi- 
plied, like the Chinese paper-money, from engraved blocks or stamps. 
There is no record of this innovation, but the fact is inferred from the 
perfect similarity of several copies of the same page, which could only 
have been uced by their having all been impressions from a common 
original. e playing-cards thus fabricated are merely pictures; but 
ne the devotional manuals, besides pictures, which in these also 
fill greater part of each page, present short texts from Scripture, 
and other examples of engraved letters and words. It is evident, how- 
ever, that the essence of the new art is as much in the pictures as in 
the legends, which are only pictures of another kind. 

The wra of these block prints and books, as they are called, may be 
stated to be the first half of the 15th century: one in Lord Spencer's 
collection bears the date of 1423, and there is reason to believe that 
other specimens were executed almost as late as 1450, Of the block- 
books of any considerable magnitude the two most remarkable are, that 
generally styled, though probably not correctly, the ‘ Biblia Pauperum,’ 
a small folio of forty leaves, each containing a picture, with a text of 
scripture or some other illustrative sentence under it, the first edition 
of which (for there were several), is supposed to have been produced 
between 1430 and 1450, and of this an early edition is in the King’s 
Library of the British Museum; and the ‘ Speculum Huifiane Salva- 
tionis,’ consisting of sixty-three leaves of the same small folio size, 
——. > all fifty-eight pictures, with two lines of Latin rhyme 
under With regard to this last in particular, however, there has 
been a great deal of disputation, some denying altogether its claim to 
be reckoned a specimen of block-printing, in so far as the legends are 
concerned ; but it is now generally admitted that at least some of the 
legends have every appearance of having been printed from the same 
block with the picture, although in other cases they seem to have been 
subsequently inserted from moveable types. A minute examination of 
the cuts, undertaken by Mr. Ottley, has proved that the Latin edition 
with moveable types was undoubtedly the earliest, and dates probably 
about 1470, The edition in which twenty of the subjects have the 
inscriptions cut on the wood, while the others are from moveable types, 
is apparently a copy (“laid down,” as engravers style it) of the original 
Latin edition. Another block-book that was frequently printed, and 
which is noticeable as consisting wholly of text, without pictures, was 
the small Latin Grammar of Donatus, the common school-book of those 
days. These block-books are, like the Chinese books at this day, 
printed only on one side of the leaf, and may have been produced in 
Germany. 

At this point, as we have already observed, printing would have 
stopped, if the art of alphabetic writing had remained undiscovered. 
At most, the art could not have been carried beyond what has been 
called logography, or the printing with types, each containing a whole 
word, a method which is in partial use in China, and has even in recent 
times been attempted among ourselves, but which is manifestly of very 
limited application. Logography, indeed, is merely a modification of 
block-printing ; the a is the same whether the block or type 
contain a whole word, a whole line, a whole sentence, or a whole page. 

It is not unlikely, however, that the partial employment of logo- 
graphy in the infancy of European printing may have been what 
suggested alphabetic printing. There is good evidence that some 
words of common occurrence were early cut out on separate stamps or 
types; and although this may have been done only after the invention 
of alphabetic printing, to save the trouble of composition (or setting up 
the words from the letters), it is possible that the same thing may also 
have been done while only block-printing was known, with the view of 
saving the repeated cutting out of the same words. If so, the per- 
ee thus awakened and turned to account, of the fact that two 

i nt often contained some words in common, would be apt, 
it may be thought, to conduct to the reflection that all words and all 
that could be printed were a out of the same twenty- 

our letters, and that therefore if a sufficient number of types consist- 
ing each of a single letter could be provided, the same types that had 
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been made use of in printing any one page might, with the mere 
trouble of re-arrangement, be made to serve for printing any other. 
Here was what we may call quite a new principle. was indeed 
the employment to a certain extent of moveable types; but the prin- 
ciple of moveable type printing was no more there than we can say the 
principle of alphabetic writing is to bo found in the 214 radical charac- 
ters of the Chinese. The universality which is the essence of a principle 
is equally wanting in both cases, 

Yet, whether it may have been arrived at through the medium of 
logography or not, it may be safely affirmed that, where alphabetic 
writing was known, alphabetic printing could not be long in being 
found out, It was in fact, in a manner, already invented, im the co- 
existence of pigment printing on the one hand, and of alphabetic 
writing on the other; for it was the mere resultant, without the 
assistance of any third element, of the combination of these two ideas. 
Not that even this simple combination would of necessity be imme- 
diately made ; the history of discovery sufficiently attests that it will 
often be a considerable time before a third thing is thought of which 
would be at once accomplished by the mere bringing together, and 
into simultaneous and accordant action, of two things already familiarly 
known and practised ; but still, parepanniss 3 through reflection and 
experiment, the new idea is much more likely to be struck out in 
these circumstances than if a more complex combination were required 
to produce it, and, especially where the state of society supplies any 
considerable stimulus to the attainment of it, cannot be very long in 
being arrived at. 

The common art of printing, in essentially the same degree of com- 

leteness in which we now possess it, had certainly been discovered 
re the middle of the 15th century; but when, where, and by 
whom each successive improvement of the original pigment-printing by 
means of engraved blocks was discovered and first put in practice is 
not so easily settled. The employment of moveable types, the pro- 
duction of such types by the process of casting them in metal, and the 
formation of the matrix, or mould, by means of the punch, or stamp 
of hardened steel by which the matrix is impressed or hollowed out ; 
these, disregarding mere mechanical facilitations, may be considered as 
the three great organic changes by which block-printing was trans- 
formed into the art as it now exists. They are far, indeed, from being 
upon a level in point of importance ; they descend in value in the 
order in which we have enumerated them, which must also have been 
the order in which they followed each other ; and the third contributes 
so little to the completion of the invention, as compared with either 
the first or second, that we might perhaps without much injustice omit 
it altogethér. Pigment stamping, the breaking up of the block-page 
into single letters, the substitution of letters of cast metal for those of 
cut wood, and the production of many matrices from one punch, the 
four successive steps constituting the invention of printing, have thus 
all one end and aim. This very circumstance might enable one of 
them in a great measure to suggest the next. 

Simple as the first of the four successive discoveries—stamping or 
printing with a pigment—may be thought, it was perhaps both the most 
important and the most difficult to achieve of the whole. As for the 
three subsequent improvements, which constitute the whole portion of 

’ the art of printing indisputably invented in Europe in the 15th century, 
and to which alone the claims of the several individuals to whom the 
invention has been attributed have any reference, even the chief of 
them, the substitution of types containing each a single letter for 
blocks containing an,entire page, must, we apprehend, be considered as 
inferior to the primary Chinese discovery in novelty, or real originality 
of conception, as it undoubtedly is in importance. That wonderful 
instrument, the alphabet, being already invented, this improvement 
consisted merely in chopping down the engraved wooden block into as 
many es pis pieces as there were letters cut upon it. The casting 
of m ty 


pes again was only an application of the art of fotind- 
ing, which is one of the most ancient of the arts practised by men ; 
and the fabrication of the matrix by a punch was merely an example 
of the familiar practice of receiving the impression of a stamp or seal 
upon 4 substance softer than itself, and precisely the same thing with 
the very common mode of stamping coins by hammering. 

Four names have principally figured in the controversy that has 
been raised about the invention of printing:—Jonn GurTensera 
( lly Giinsfleisch), of Strasburg; Jonn Fusr (or Faust), of 

iainz; Peren Scuérrer (in Latin, Opilio), of Gernsheim; and 
Lawrence Koster (or Janszoon), of Haarlem. Of all these, and of 
their claims to the invention, accounts will be found in the Brocra- 
rutcaL Drviston under their respective names, ; 

An ancient chronicle, first printed at Cologne in 1499 (‘ Chronieca, 
sive Fasciculus Temporum,’ &c., commonly called the ‘ Cologne Chro- 
nicle '), notes that, after ten years had been spent in preparation, the 
art of printing began to be practised (cceptum est imprimi) in the year 
1450. The knowledge of the art was first made public and carried 
into other countries by the dispersion of many of the workmen on the 
storming of Mainz by Adolphus of Nassau, in 1462. Printing was first 
yp in Italy, in the town of Subiaco, in the Roman territory, in 
1165; in France, at Paris, in 1469; in England, at Westminster, in 
1474; and in Spain, at Barcelona, in 1475. It is said that by the year 
15 0 there were already about 200 printing-presses in Europe. 

The following works relating to the invention of printing may be 


consulted with advantage ; H. Junius, ‘ Batavia,’ 1558, which contains 
ads for Kester’ F Mamiaod, # tse igi 


r de I'Imprimerie,’ 1759 ; M. Maittaire,‘ Annales Typographiew,’ 
1760; Jo, Dan. Schépflin, ‘ Vindicia icw, 1760; Baron. 
Heineken, ‘ Idée Générale d'une Collection com: d'Estampes; 1771; 
G. Fisher, ‘ hische Sel ’ 1804; Singer, ‘ Researches 
ord the History of ustrations on 


r. 


— durch P, Schiffer,’ 1832; Jackson and Chatto, ‘Treatise — 
on Wood Engraving,’ 1839; OC. Knight, chiefly with : 


the present century they have been numerous and important. We 
shall therefore treat of them in the order in which they may be said 
to occur in their uses in a modern printing-office. 
founding ; Composing; Printing Presses and Printing Machines ; 
Stereotyping. To these as connate subjects we shall add Printing 
the Blind; Nature Printing or Autotypography ; and Printing 
Collins's Patent Process. 


at the beginning of the 16th century; which device was subsequently a 
adopted, with various modifications, by several other printers, among 


and printing ; and 
e type-founder in” 


This 
decree ordained that there should be only four founders of letters for 


Although Caxton and Wynkyn de Worde had, in the infancy of 
English printing, established a high character as type-founders, this 
branch of the art long remained in a depressed state in England, the 
best types being supplied by continental founders; a circumstance 
which may, perhaps, be attributed in some degree to the restrictions 
imposed upon the British founders after their art was separated: from 
that of printing. At the commencement of the 18th century 
talent was at so low an ebb, that all the types used by London printer 
for superior works were imported from Holland. William Caslon, who 
was originally employed in engraving on -barrels, and in cutti 
ornaments = letters for the — of book binder, has the honour of — 
removing this stigma upon English ingenuity. ving executed some 
rensarkably: neat lebheds: re lettering broke, he was indus é 
attempt punch-cutting ; his first engagement in this way being for the 
Society for Promoting Christian Knowledge, for whom he executed an’ 
Arabic fount about the year 1720, Caslon was encouraged and assisted: 
by Bowyer; and he soon attained a reputation which not only put an 
end to the importation of Dutch types, but occasioned a demand for 
his own on the Continent. His foundry was continued by his descend- 
ants, and is still in operation. Another name memorable in the history 
of ish type-founding is that of John Baskerville, of Birmingham, 
who died in 1775. His stock of beautiful types was sold to a literary 
society in Paris, and used for printing a splendid édition of the works 
of Voltaire 3 his widow having failed to obtain either a purchaser in 
England, or sufficient encouragement to induce her to continue his 

The history of the early British founders is minutely given 
in a very rare pamphlet, published” in 1788, by the eccentric Kdwe 


Kowe Mores, entitled ‘A Dissertation upon English ieal 
Founders and Founderies;’ and Hansard, in his ‘T a ) has 
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reprinted most of {the information collected by Rowe Mores, together 
with notices of more recent type-founders. In France the names of 
Breitkopf and Didot attained high celebrity for improvements in type- 
founding. The Imperial printing-office at Vienna, where punch-cutting 
and are carried on,  se-rrongy probably the most nume- 
rous Cliection of foreign alphabets having distinct characters. 

The first and most operation of a type-foundry is the 
formation of the punches, which are well-tempered pieces of steel, each 
of which bears on its face a single erg dans engi 4 per 
possible accuracy by filing, cutting, and pun ollows wi 

es. The face of the panel exactly resembles that of the 

finished type: the letter being reversed, and in high relief. The 
punch-cutter, in addition to care and judgment required for 
ing the fetter of precisely the right size, form, and thickness, so 

may range well with other letters of the same fount or set, 
must consider the best degree of slope for the sides of the letter, so 
that, on the one hand, he may avoid making them so vertical that the 
lines will be weak, and easily broken‘or battered ; and, on the other, 
that they may not, owing to too rapid an increase of thickness towards 
, produce a thick blurred impression when printed from. 
When inch is completed and ened, it is struck into a piece 
of copper, hich, when it has received the impression from the end of 
punch, is called a matrix, and forms a mould for the face of the 

The striking of the matrix, like every other operation in the 
of the mould, requires great nicety, because, if the punch be 

vertical, the face of the type will not be at right 
its and the impression will consequently be uneven. 
the impression is also of consequence, as it affects the 


ps oh but this may be lated by filing the face of the 
The s and end of the ma 
matrix 


g 
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be iy, i hee Gia vie ts 
in this respect being necessary, in t, when the 
is adjusted in the mould, the letter may be perfectly square 
Liga of it which is to form the shank, or body of the type, 

ma; have its proper position with reference to the top and 
bottom of the body ; so that when the types are set up together and 
printed from, the letters may not only be upright, but may also range 
in a perfectly straight line. The mould, of which a representation is 


EE 
E 


annexed, consists of two halves, each of which is made of steel, and 
attached, for convenience of holding, to a piece of wood. The two 
halves of the mould are ing blocks and recesses 
a square funnel- 


the cut, opening at the top, 
; lire oh nye gl oe is poured in, and ft the sobual modi 
th the matrix at the bottom to form the 


F 
5 
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in description, the closing of the mould, casting the type, releasing the 
spring, opening the mould, and removing the type, are all performed 
in about the eighth part of a minute; so that an expert workman will 
cast 500 letters in an hour. ‘ 

When the types leave the caster, each of them has a small block of 
metal attached to its shank, being that which filled the throat or 
funnel of the mould. These are removed by a boy, who takes up the 
types by their edges, or rather by the top and bottom of the body, and 
breaks off the superfluous metal by a motion almost too quick to be 
followed by the eye. The average number thus treated in an hour is 
2000, but some boys cat break off about 5000. The next operation is 
rubbing the flat sides (but not the edges) of the types upon a piece of 
gritstone, the fingers of the rubber being protected by pieces of tarred 
leather : this also is commonly done at the rate of 2000 per hour. The 
types are then set up by boys in long rows or lines, and these are 
firmly secured in long frames, which hold them together while the 
dresser serapes or polishes the flat surfaces which form the top and 
bottom of the body, and cuts a groove or channel along their lower 
ends by means of a small iron plane. While they are in the frame the 
types are also bearded, an operation which consists in planing away to 
a bevel the upper angle of the body at the feet of the letters. After 
dressing the types are tied up in such lines as may be convenient, and 
the pe numbers of every type of which a fount consists are 
selec All the types belonging to one fount are distinguished by 
one or more grooves or nicks across the lower edge or bottom face of 
the body, by which simple contrivance the compositor is enabled to 
see, or even to feel, without looking at the face of the letter, when a 
type is inverted, These nicks, which should be different in number or 
position in each fount used in a printing-oflice, are formed by the 
insertion of one or more wires in the mould, or they are cut by a plane 
while they are in the long frames. 

Although the composition of type-metal varies greatly in different 
countries, and even in the practice of different British founders, lead 
almost invariably forms the principal ingredient. Some of the earliest 
founders are supposed to™have used iron to harden it; but in modern 
times regulus of antimony is commonly employed for the purpose, 
Different founders use different alloys, and in different proportions, 
and this frequently forms a trade secret. The size of the type also 
occasions a difference, as a small type requires to be harder thana 

type. 

: invention has also been introduced’by which a coating of copper 
is given to the face of the type by an electro-galvanic process, render- 
ing it much more durable at a moderate expense. 

me letters, from their peculiar form, require more care than 
others, owing to the projection of certain prominent points beyond 
the shank or body of the type. Such are called Sevued nthens 5 and, 
from their greater liability to injury, rather more than a due propor- 
tion of them is cast with a fount, In the common Roman alphabet, 
f and j are the only kerned letters; but in an italic fount, d, 9,7, l, 
and y are kerned on one side, and f on both sides, and some of the 
capitals also. As the kerned f cannot be placed close to another f, an 
i, or an 1, it becomes necessary to cast what are called logotypes, or 
types containing two or more letters cast on one body. ose in 
common use are ff, fl, fi, ffi, and fl. An attempt was made ona very 
extensive scale in the last century to introduce the use of types bear- 
ing whole words or syllables, under the name of logograpty, or logo- 
graphic printing, but although an edition of Anderson’s ‘ History of 
Commerce,’ in four quarto volumes, 1787-9, and some other works, 
were printed in this way, the scheme was eventually abandoned. 

As the several letters of the alphabet are, in common printing, 
required in very different proportions, the number cast of each letter 
in a fount needs to be carefully regulated. The proportions vary in 
different languages, and in different kinds of work; but for ordinary 
English book-work they are about as follows :— 


a 8500 n 8000 ff 400 
b 1600 ° 8000 fi 500 
¢c 3000 p 1700 fl 200 
ad 4400 q 500 ffi 150 
e 12,000 r 6200 ffl 100 
f 2500 8 8000 Fa) 100 
1700 t 9000 oe 60 
i 6400 u 8400 ¥ 4500 
i 8000 v 1200 . 800 
i 400 w 2000 ? 600 
800 x 400 . 2000 
1 4000 y 2000 700 
m 8000 “os 200 


To the above are added aecented and dotted letters, in numbers 
ranging from 100 to 250; numerals 1 to 9, and 0, from 1000 to 1300 
each; and notes or marks of reference, parentheses, brackets, &c., in 
number varying from 60 to 300. The number of CAPITALS sup- 

ied with such a fount ranges from the lowest number, 80 (Z), to the 

est, 800 (I), with 40 of Af and 30 of GE. Of smatt carrraxs, the 
number required in ordinary cases is about one-half that of large 
in rp and Jtalics are also supplied in small numbers. Spaces, 
which are pieces of metal resembling the shanks or bodies of letters, 
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to separate words, are cast of various thicknesses, to enable 
ereeeasthes to justify his work, or to fill-up each line to the same 
degree of tightness, by varying the spaces between the words, Of the 
smallest kind, which are called, from their extreme thinness, Aair- 
aces, $000 are supplied with a fount of the above extent, Of the 
next sixes, called thin, middle, and thick spaces, the numbers are 
8000, 12,000, and 18,000 respectively. The next in order are n-quadrats, 
or equal in body to the letter n, of which 5000 are required ; 
and m-quadrats, double in thickness to the last, and similar in ee bg 
the letter m, which is exactly square, or as wide as it is deep, of w 
the number is 2500. In addition to these are larger rats, equal 
in body to two, three, or four m’s, which are used for ig up lines at 
the of a paragraph, or in poetry, and for setting up blank lines in 
order to separate two aks gra These are supp oe a7 weight, 
according to the kind of work for which the fount is requi 
Although all British founders employ the same names for types of 
similar size, it is to be regretted that perfect uniformity in the sizes 
is not sufficiently attended to to allow the types of different foundries 
to be used together without inconvenience, The subjoined specimens 
show the various sizes employed in England for book-work, beginning 
with the largest, and descending to the most minute :— 


1. Great Primer is the largest 


type ever used for printing books. It is seldom employed for any- 
thing excepting large folio Bibles, and on this account is sometimes 
called Bible Text. The French call this type Gros Romain, and the 
Germans, from its having been the third of seven sizes formerly used, 
name it Zertia. About 51} m’s in width, or the same number of lines 
in depth, occupy a foot, 


2. English, called by the French and 


Dutch St, Augustin (from which it is supposed to have been first used 
for printing the works of that author), and by the Germans Mittel, as 
the middle of the seven sizes above alluded to, is used for printing 
Bibles and other works in folio and quarto. There are about 64 m’s 
to a foot. 


3. Pica. This type is much used for printing 
the text of standard lib works, and is generally referred to by 
printers asa standard for the measurement of work. Leads, brass- 
rules for printing lines, braces, or quotations, &c., are always made to 
so many Pica m’s, whether used with this type or not. In ce and 
Germany it bears the name of Cicero, apparently from having been 
originally used in printing his Epistles. 71 Pica m’s go to a foot. 

4. Small Pica, called Philosophie in France, and 
Brevier in Germany, is a type very extensively used; perhaps more 
than any other. About 83 m’s go to a foot. 

5. Long Primer. This neat type, which is much used 
for printing works in duodecimo, is called Petit Romain in 
France, and Corpus in Germany ; the latter name being 
probably derived from its use in printing the ‘Corpus 
Juris :’ 89 m’s of Long Primer go to a foot. 


6. Bourgeois appears, by its name, to have come originall 
from Wecaoe: but the Brench type which comes seabect 03 PA 
is now called Gaillarde. Han states, in the article ‘ 
founding,’ in the ‘ Encyclopaedia Britannica,’ that the Germans 
have no type corresponding with this. It is half the size of 
Great Primer, and about 102 m’s go to a foot. 


7. Brevier, called in France Petite Texte, and in Germany Petit 
or Jungfer (maiden letter), derives its English name, most pro- 
bably, from its having been first used for printing breviaries, or 
Roman Catholic church-books. It is employed for printing ») 
works, and for notes to those printed in larger ohn 5% About 112} m’s 
go toafoot. It is a type very much used, is that employed for 
the text of the ‘ English Cyclopedia’ 

8. Minion (French, Mignonne; German, Colonel) is used principally in 
newspapers, although some Bibles and ey gm and et editions of 
other works, are printed in it. It is the size of English; and 128 


m’s go to 2 foot. 

9. M it (French and German Nonpareilleé) Hansard observes of this 
eaidions & at its introduction it was, etn, without a peer in com- 
parati ;, and he thinks that it still retains its character, 
and that every smaller type is below the compass that re he of medium it 

— It is employed in the t-notes 

ite size is half Pica ; and 148 m's go to a foot. 
size introduced English founders sub: 
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IL. Peart, called by the Vrench Parisienne, ond the Germans 1 t 
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Pearl the size of Primer ; and about 178 m’s go to a foot. 
2. Diemumd, to whith the ame name is given in France snd Germeny, is the emallest type weed in thie coun! 
eee penees. weety be ‘thie letter are typographical curionitiens orld 
ore The a wee formerly deemed 
tees cocveudbotty eteopiiched tke Sitheniey ~aieg =: 
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ci and 
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upper-case. % Each 
Stakes ori cases contains all the eae of As ates mae : 
” . pairs 


appears 

of larger than those em for 
ig ies, i eerie next 

twice the size of Small Pica; above which are 

English, Two-line Great Primer, and Two-line 

which is double the size of the common type 


above it are called, according to the number of Pica m’s in 
Five-line Pica, Siz-line Pica, &e. as 
bills, were formerly cast in sand-moulds, and hence 

; but the fourth William Caslon introduced a com 

of making matrices for such types, without the use of p 
cutting the letter com Lea a piece of copper or 
one-eighth to one-f i 


sary to mention particularly what is called Script type, which is cut to 

imitate writing. The early attempts to imitate cursive characters } 
Suthers ooah Sigtem i nesiars PRs Wee very clumsy, it being i ble | 
under such circumstances to give an easy inclination to the ‘. 

and to make them join neatly. To remedy this M, Firmin 
invented types with a body the sides of which form oblique a 
with the top and bottom, and are so formed that they will, ney. 
less, lock firmly together, without any inclination to slide upon each 
other. This may be readily understood from the annexed cut, which 
represents the words “ Bought of” set up in script type, with a — 


triangular piece of metal added at each end to allow of their 
wedged up with type or quadrats of the usual form. 
bodies of this form, the component parts of letters; but his i 
improved upon by founders, who cast the letters complete, 
and provide for every variety of junction which may be required 
casting some of the letters of different bodies, according to 
positions they may be required to occupy. More recently, 
founders have in casting types on a square body, which 
answer the same purpose. as Script, and these, on account of the 


atu algae oh of composition, are more generally used forcommon _ 
wor! 
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to cast t; at the rate of 75,000 hour, and to melt and recast 
theta “alae 3 milag fen. 


ree 


ay hand, and in the machine, the mould 
liable to become obstructed by icles of the metal pegs oie 
it has to be brushed clean. this happens to the a, it 
ceases to act, and thus at once informs the operator of the defect. 

Composing.—The processes in the business of a compositor are 
distributing and composing, 

1. Distributing.—Each compositor works at a sort of desk calleda — 
frame, and in most instances he has the desk or frame to himself, The 


frame projects laterally from the wall, having the it on the left 
hand, unless when lighted from the top. The front and lowest of 
this frame is about as high as the w or ribs of the com; ,in 


order to allow his arm to move freely over it. The back is about a 
foot or 15 inches higher. The space between is about 28 inches, and is 
divided into two inclinations. Upon the lower and flatter of these | 
rests the lower-case ; on the upper and more acute inclination rests the 

Each frame is constructed to hold two pair of cases. 


One of these 


or capitals, as well as points, figures, &c., 
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usually occupied by the Roman letters, the other by the 
The upper-case is divided into 98 partitions, all of equal size ; 
” the 


z 


is 
these contain two sets of capital letters, one denominated 

other “small”; one set of figures; the accented 
; and the marks of reference for notes. The lower-case is 
into partitions of four different sizes, some at the top and ends 
little smaller than the divisions of the upper-case, others nearer 
to two of the small divisions, others equal to 
six. In all, there are 53 divisions in the lower- 
inequality in the size of the cells of the lower-case is to 
for the great differences as. to the quantity required of each 


proportion in which a particular letter is required renders it 
cells of the lower-case should be arranged, not as 
the letters follow each other alphabetically, but that those in most 
frequent use should be nearest the hand of the compositor. The point 

i is not far removed from the centre of the lower- 
and within a vange of about six inches on every side lie the ¢, d, 
8, m, n, h, o, p, u, t, a, and r, the letters in most juent use. 
spaces, which he wants for the division of every word, lie close at 
hand at the bottom of the central division of the lower-case. It 
be quite obvious that the man who contrived this arrangement 
Sua tetey s time to the compositor. } ; men 

ing is a part of the compositor’s business for whic’ 

is paid direct (the payment for that labour being included in 
fae Aed composition), it is necessary, before he can compose, that 


i This barge! a most beautiful — : eb See. 
expert itor ; bably no act which is partly mental an 
Secheica! offers ppc remarkable example of the dexterity to 


uired practice, The workman, having prepared a quan- 
So posal Eon Leroi tor Rater or pieleg 3 te ppd pop 
—— which will be described under making-up, &c.), loosens the 

sufficiently to allow them to be washed free from dirt. While 
the are yet moist, in which state they adhere sufficiently to pre- 
vent them care from falling asunder, he lifts a portion of the t; 
as it has been in lines u a slip of brass rule. This he 
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each letter there is a nick or nicks, to indicate the bottom edge of 

the letter. Keeping the face towards him, and the nick uppermost, he 

between the fore-finger and thumb of his 

right hand, and drops the letters, each into its proper place, with almost 

inconceivable rapidity. His mind has to follow the order of the letters 

in the words, and to select the box into which each is to be dropped, 
ite 


F 
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he that is, he will, if , return to their proper places 
000 letters a day. The letters being being inverted in printing, are not 
they are read in a book, and thus “to know his p’s from his 


Standing before the pair of cases which contain the Roman letter, he 
si a composing-stick. This is a little 
ich is moveable, so that it may be 

i the or column which the work- 
man up. Ha tc wade pinialty tata abd aiohta? for without 
such accuracy the lines would be of unequal length. It is adapted to 
contain not more than about seventeen lines of the type of the present 
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copy from which the compositor works rests upon the least-used 

of the upper-case, The practised compositor takes in a line or 

at a glance, always provided the author writes an intelligible hand 

—which virtue is yf Proc Means universal. One by one, then, the 

puts the 5 of each word and sentence into his stick, 

each letter with the thumb of his left hand, which is there- 

Seeley EL ie eg ating to the end of » line 

letters being arranged on a thin slip polished brass of the same 

the type, called a setting-rule, and which is shifted from 

hen completed, the roughness of the 

Lh mechanically to the 

he requires; but his eye is to accompany its move- 

ve stated, ther Mb Rick or nicks, to 

indicate the bottom erge of the letter; and the nick must be placed 

outwards in his composing-stick. Farther, the letter must also be 

placed with the face upwards, so that two t positions must be 

combined in the arrangement of the Tf were to 

pick up the letter at random, he w to turn it 
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in Is hand; and as it is important to save every unnecessary move- 
ment, his eye directs him to some one of the heap which lies in the 
right position, both as regards the face being upwards and the nick being 
outwards. This nick is one of those pretty contrivances for saving 
labour which experience has introduced into every art, and which are 
as valuable for diminishing the cost of production as the more elaborate 
inventions of machinery. When he arrives at the end of his line, the 
compositor has a task to perform in which the carefulness of the work- 
man is greatly exhibited. The first letter and the last must be at the 
extremities of the line: there can be no spaces left in some instances, 
and no crowding in others, as we see in the best manuscript. Each 
metal type is of a constant thickness, as far as regards that particular 
letter, though all the letters are not of the same thickness. The 
adjustments, therefore, to complete the line with a word, or at any 
rate with a syllable, must be made by varying the thickness of the 
spaces between each word. A good compositor is distinguished by 
uniformity of spacing: he will not allow the words to be very close 
together in some instances, or with a large gap between them in others. 
His duty is to equalise the spacing as much as he possibly can; and 
this is, in some cases, very troublesome. When the workman has 
Jjilled his stick, as it is called,—that is, has set up as many lines as his 
stick will conveniently hold,—he lifts them out into what is termed a 
galley, by grasping them with the fingers of each hand, the setting-rule 
supporting them in front, and thus taking them up as if they were a 
solid piece of metal. The facility with which some compositors can 
lift about what is called a handful of moveable type, without deranging 
a single letter, is very remarkable. This sort of skill can only be 
attained by practice ; and one of the severest mortifications which the 
printer’s apprentice has to endure is, to toil for an hour or two in 
picking up several thousand letters, and then to see the fabric destroyed 
by his own clumsiness, leading him to mourn over his heap of broken 
bn ae: case called pye—as a child mourns over his fallen house 
of cards, 

Letter by letter, and word by word, is the composing-stick filled ; 
and by the same progression the galley is filled by the contents of 
successive sticks, 

In composing pages for a book, when the compositor has set up as 
many lines as fill a page, he binds them tightly round with cord, and 
places them under his frame; this is making-up. We need scarcely 
say that the sizes of books greatly vary ; but they are all reducible to 
a standard determined by the number of leayes into which a sheet of 

per is folded. The most common size is called octavo, the size of 
Vacdulay's ‘History of England,’ and this contains 16 pages to the 
sheet ; the next is dwodecimo, the size of the ‘ British Almanac,’ con- 
taining 24 pages to a sheet; and the next octodecimo, or eighteens, 
containing 36 pages in a sheet. There are many other sizes, such as 
the larger quarto, which is the size of the present work, and the smaller 
peg. he Much skill and ingenuity are employed in devising what 
are ed schemes of imposition. In regular and perfect sheets of a 
work this is usually all settled, but in the endings of volumes the 
chances are much against their forming complete sheets, and the 
compositor has then to consider how he can best dispose the pages so 
as to avoid waste of paper and expense in working at press. 

Tn every case, when a sheet is complete, the compositor arranges the 
pages in proper order upon the imposing-stone, which is a large table 
with a polished stone or iron top: he places around the whole a stout 
iron frame, called a chase, and surro each page with pieces of wood 
called furniture, so as to leave an equal margin to every , and 
finally wedges the whole tightly together with a wooden let in the 
chase. If the work is properly executed, the pages thus wedged up, 
constituting one side of a sheet, termed a form, are perfectly tight and 
compact ; and the form may be carried about with as much ease as if 
it were composed of solid plates, instead of being formed of 40,000 or 
50,000, or even 100,000 moveable pieces, weighing from a few pounds 
to a couple of hundred-weight. In this state a proof is pulled; that 
is, a single impression is taken at the press. 

In newspapers, periodical works, and many other works in which 
much alteration is anticipated in subsequent from the author, 
the type or matter, as it is technically éalled, is wedged in brass galleys, 
in what are ee slips, and after it has undergone the process of 

ing, it is then made up into and im or ed in 
piciogny o worked on the paper. ie RS remand 

The inventive faculty has also been applied to methods for facilitating 
the arrangement of the type, as well as for type founding. In the 
Report on Printing, &c., of the Paris Exhibition of 1855, Mr. Knight 
says :—“ During the last twenty years there have been various attempts 
to produce a machine that will, to some extent, supersede that portion 
of manual labour in printing which is called ‘composition.’ Without 
attempting to describe the various contrivances by which a more rapid 
method of arranging moveable ype was to be effected than by the 
ordinary method, it may be cient to say that by keys, like 
those of a pianoforte, some force might be applied to remove a 
single letter from its proper receptacle, and arrange it in a com- 
bination of words and sentences, . . . . There were several composing 
and distributing machines in the French Exhibition, but the most 
remarkable one, and that which appears to me, as it appeared to 
M. Didot and other competent judges, to approach nearer than any 
other invention to the accomplishing of this long sought for objegt, is 
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thus entitled—‘ Machine & composer et mettre bas pour I'usage de 
Yimprimerie, composée et executée par Christian Sérensen.’ It was 
stated that a Copenhagen newspaper, of which a copy was shown, had 
been printed for some time by this method. It would be impossible 
to convey an adequate notion of the ‘details of this machine without 
drawings. I will endeavour briefly to state the principle :—The types 
are of the usual thickness and height, In the centre of each type, in 
the front, is a deep nick of a dovetail shape, which fits upon a metal 
edge, so that the type cannot be displaced. But of 111 letters which 
are required in the fount, each letter has two, three, or four nicks cut 
at right angles, the nicks of no one letter being the same as another. 
A cylinder, which may be described as a large basin, has a number of 
metal edges placed vertically in its sides, upon which the types without 
any regard to order, being the matter for distribution, are rapidly slid 
by the dovetail nick. 

“ When the basin is filled, it is inverted upon a cylinder of corre- 
sponding size below. Upon the rim of this cylinder is a separate 
opening for the reception of each of the 111 letters, but no one 

ing is like another, The distributing and the composing go on at 

e same time. The compositor is seated; with a treddle he moves 
the upper cylinder, which, as it slowly revolves, finds in the lower 
cylinder, which is stationary, a fit place for every separate letter as it 
descends by its own gravity to the bottom of each metal edge. The 
n having two broad nicks, one about 4 of an inch from its top, the 
other at the same distance from its bottom, falls into the n opening, 
which, having points corresponding, alone can admit it from its simi- 
larity of form, while the u having four nicks, two broad and two 
narrow, passes into its own division, and cannot be confused with 
the ». 

“But whilst this process of distribution is steadily proceeding, 
without any care but to keep the upper cylinder occasionally supplied 
with new material for its operation, the process of composition is 
rapidly going on. The compositor sits before a compact little frame of 
keys, each key baving a connecting wire for each division of the lower 
cylinder. He strikes a key and the lower letter is instantly detached 
and falls into a funnel-shaped receptacle below, where, without being 
inverted in any way, it runs into a groove, and arranges itself in its 

per order, in the line of its fellows. This is a long line of several 
feet. By an ingenious contrivance each such line is passed on one 
side, as it is completed, to another workman, who takes up as many 
letters as will fill the due width of his page or column, and spaces out 
the words in the ordinary way. I saw 1000 letters thus placed in line 
in the short space of four minutes, and the spelling and punctuation 
appeared as correct as in most matter of common composition before 
it is read. When the necessary loss of time in refilling the cylinders, 
and through other hindrances, is taken into account, it was stated by 
the exhibitor that 50,000 types are set up and distributed each day. 
This gives a rate of about 6000 an hour, which is treble that of the 
ordinary compositor’s rate.” 

Other machines, designed to attain greater rapidity, or of more 
simple and cheaper construction, have been produced since that exhi- 
bition ; and a few have been brought into actual work in printing- 
offices, but without sufficient success to insure their general adoption. 
Among the latest of these inventions js that of Mr. Young, in which 
the keyed arrangement is adopted, the receptacle being filled as de- 
scribed above. The action of the lever knocks aside the letter required, 
which instantly s into a special groove running down an inclined 
plane ; and this | to the general issue, where it is propelled by the 
action of a lathe, at the end of which it arranges itself in its desired 
order in an upright position, and is thus passed to a frame of divided 
spaces to admit the arranged types in long lines. As one space fills, a 
lever lifts it a line, until the whole is filled, when its place is supplied 
by an empty one. The frame thus filled is removed to the justifying 
machine. Here the frame is placed so as to bring the uppermost line 
on a level with an instrument brought by a screw to the width of the 
line required. The justifier glances his eye along the line, corrects any 
error that he detects, and slides as much as the line of the justifyin, 
machine will take with regard to the end or division of a word, A | 
then spaces it tight. The instrument then drops a line, and the pro- 
cess is repeated till a page is formed, which is then removed. It is 
stated that one player will compose 13,000 letters hour, and that 
this will occupy three compositors in justifying. orking nine hours 
a day, this would be 117,000 letters for four compositors, or about 
29,000 for each; while at the common case they could not ce 
more than 18,000 at most by the usual process, which however includes 
the distribution, which must with this machine be effected by a com- 
positor, although the inventor has in hand (Nov. 1860) a machine for 
performing the distribution also. When distributed, each type has to be 
Ady tely, in order to be placed in their tacles, and this is 
done bg om; at about the same rate as is done in Type founding. 

There is one drawback to all such machines, that appears almost im- 
possible to overcome, and will greatly prevent their general use. They 
may arrange with a rapidity far greater than is attainable by 
man’s fingers in lifting them; but the superiority of machinery con- 
sists mainly in its being continuous. If this fails, the advantage is 
lost, and the interruptions are costly. Now in composing no one ean 
move his fingers, either on the keya of a machine or into the boxes of 
a case, faster than he can read the copy. Few know better than a 


tor the difficulty there is in reading most man a 
the change of a hand-writing is often an obstacle, and of many authors 
the writing is so peculiar or so bad as to take considerable time to 
decipher; and many others neglect the punctuation, which a good 
compositor ought carefully to attend to, On newspapers the copy is 
often from a copying-press, and is faint or obscure, or is written or 
thin * el with a pencil, with like defects. Nor is there any provision 
for the use of a word in italic, or in any different alphabet, such as 
Greek or Hebrew. Thus, in manuscript works, the worker at a com- — 
posing machine would necessarily lose so much time in dew, 4 I 
copy as greatly to reduce his rate of speed; for if he mistake, the q 
has to be corrected. This cannot be done b reel oat the cor- 
rection frequently takes as much time as the ori; composition, 

may answer better ; but even with them we 


With mere reprints th 
believe the idea of employing the cheap labour of boys has been gi 
up, and it is found more remunerative to engage men already acquain 
with their business as compositors. 
Printing-press.—The term printing-press is applied to the mach 
used for letter-press printing, lithographic printing, or co plate 
printing, but more usually the first named, the others age ed 
rolling-presses, The date of the invention of the printing-press is 
unknown, but some contrivance for this purpose must have been used — 
as soon as printing by blocks or types was introduced. The increased 
force requisite to make an impression, the size of the surface to be — 
printed from being increased, would soon suggest recourse to some ol 
the simple machines or mechanical powers for the modification of the 
power requisite to obtain the necessary pressure. The screw, as app 
in the common screw-press, would obviously suggest itself; and 
accordingly, in all the earlier printing-presses, the screw alone is used. 
The operations to be performed in the process of printing will point 
out the essential parts of a printing-press. The types, being set es - 
and arranged in a form of suitable dimensions, have to be inked; . 
is effected by passing across them a cylinder, or roller, covered with an — 
elastic composition of molasses, glue, and tar. The paper to be printed 
has to be laid on the types when inked, and then the requisite pressure 
for making the impression has to be applied. <4 
The earliest form of printing-press very closely resembled the 
common screw-press, as the cheese or napkin spd with some contri- — 
vance for running the form of types, when inked, under the pressure, — 
and back again when the impression was made, This rude and incon- ' 
venient form of press was superseded by the invention of Blew, a 
printer of Amsterdam. Other improvements were from time to time 
introduced; but they were all superseded, about the commencement 
of the present century, by an invention of Lord Stanhope. 
In the accompanying diagram of the anene eee Ais a massive 
frame of iron, cast in one piece, forming the body of the press, and 


firmly fixed to the cross B, or wooden foundation. The table c carries 
the form of types p, which, being placed on a carriage, traverses the 
table backwards and forwards, motion being given to it by means of 
the crank-handle acting underneath the table, To the carriage are 
attached the tympans #, which are light frames covered with parch- 
ment, and so constructed that the inner tympan just lies within 
the outer tympan. Some blanketing is placed between the tympans, so 
as to equalise the pressure upon the surface of the types. To the 
outer + fe eg is attached the frisket r. The sheet of paper to be 
printed being placed on the tympans, the frisket is turned down upon — 
it; and then the frisket and tympans are turned down upon the form” 

of types. The frisket is covered with paper or parchment, cut out 80 

that the sheet to be printed, when placed between the tympans and: 

frisket, and folded down together on the form of types, may be in— 
contact with the surface of the types; while the remainder of the 
frisket-shect preserves the margin from being soiled. 1s 

The form of types being inked, and the tympans and frisket, with 
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the sheet of paper between them, folded down on the form, the whole 
BS eee , under the platen G, which is a 
massive plate of cast-iron, moveable up and down perpendicularly, its 
weight being rather more than counterbalanced by the weight 1 at the 
back. The pressman pulls the handle of the bar u towards him, or 
across the and thus communicates motion to & and J, and causes 
the spindle m, which sustains the platen, to descend and produce the 
requisite pressure. The principal improvement of the Stanhope press 
consists in the manner in which the descending motion is given to the 
screw. This depends on the properties of the bent lever, and may be 
explained in the following manner :—It is a uence of 


and the 
as the rate of the descent of the 


Tr as pressman. 


of the pay ae. > press has been 


In the Ruthven press, the form of types 
Saegiah SAAMI, aol the plain br veencivou to’ paenith the Spee te ba 
inked ; and im this, as well as the Columbian, the pressure is produced 
by a combination of levers alone, without the use of any portion of a 
screw or inclined plane. 
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other, according to the amount of pressure requisite for making 
impression, that is, according to 
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i respects 
have now come into use. Subsequently Mr. Kénig, a German, con- 
ceived nearly the same idea, and meeting with the encouragement in 
this country which he failed to obtain on the Continent, constructed a 
printing-machine, and on the 28th of November, 1814, the readers of 
the ‘ a ede ang eh Bertha Blane 
reading a newspaper printed i ven steam-power. 
This printing-machine, though highly ingenious, was by pen eg 
See tha reerkine of Kinig wae Gaas wepmeaded by of Messrs, 
Applegath and Cowper, the novel features of which were in 
the register, the method of inking the types, and great simplicity in 


hitherto very complicated parts. Printing-machines may be distin- 
into single and double; the si being that in which 
one side of the sheet of paper is printed, the double that in which 


newspapers and that kind of printing in which it is not neces- 
sary for the two sides of the sheet to “ register,” that is, for the print- 
ing on one side to be exactly at the of the other; the latter for 


books, in which it is essential that the printing on one page should 
co with the printing on the other when the sheets are folded, 
This important object of the register is effected ns the parts 
to move at precisely the same speed. This being inciple of the 
register, its a d on grest sooursey of workmanahip in the 

hanical parts. accompanying tation of the printing- 
Te chine will furnish a coerest notion of several and of the 
way in which motion is communicated to them, A of paper is 
taken from the pile to be printed (as represented at the left-hand side 


of the drawing), and put into the machine by one attendant, and taken 
out printed on both sides by the other attendant, whose hand is 
shown under the cylinders. The accompanying sketch will show the 
principle of the printing-machine. 

The sheet of paper taken from the table a is laid on the feeder 3, 
which consists of girths of linen, tightly stretched by being passed 
round two cylinders. By the motion of this feeder the sheet is placed 
between the two systems of tapes which lie on the cylinder a: these 
tapes, of which one set is represented by the dotted line, and the other 
by the thin line, lie two and two over each other on the cylinders and 
small rollers a, }, ¢, d, e,f,g,h, i. The sheet of paper grasped between 
them is kept clean at the places in which it is in contact with them, 
and by the motion of the various parts is conducted under the first 
| -aamticy need H, and receives an impression from the types at 0; 
thence by means of the cylinders 1, K, to the second printing-cylinder 
L, where it receives an impression on the other side from the types at 
D. Thus printed on both sides, it is taken out at ¢ by the attendant. 
The cylinders 1 and Kk are simply for the purpose of conveying the 
sheet steadily and smoothly from one printing-cylinder to the other. 
The sheet will be seen to be reversed in its progress from one set of 
types to the other, descending the left side of the first and the right 
side of the second printing-cylinder. : 

An inking-apparatus is placed at each end of the table m, N, which 
carries the types ©, D, and which traverses backwards and forwards 
under the printing-cylinders L, H, and inking-rollers. The ink, received 
from a reservoir k by the two rollers / and m, is transferred from them 
to the surface of the table; the surface of the table inks the rollers n, 
0, and these, in their turn, ink the types as they pass backwards and 
forwards for each impression. The excellence of the printing depends 
in a great measure on the types being properly inked. In a machine 
arranged according to the accompanying diagram, the types are touched 
four times by the inking-rollers for each impression, and by increasing 
the number of rollers, any perfection of inking may be obtained. The 
machines commonly used for printing books will print from seven 
hundred to one thousand per hour, in perfect register; and for news- 
papers printed on one side only, from four thousand to six thousand 


per hour. 

Steam-power has also been applied to flat machines, which are a 
modification of the oom, WO va in which the table, with a form of 
type at each end, moves wards and forwards under the platen, 
which gives the impression to one form while the other is being inked 
by the rollers. This description of press was for a time supposed to 
be best adapted for the finer sorts of book-work ; but the process was 
very much slower, and the belief in their superiority of work was not 


univ Cy machines were frequently used, not 
only for ne rs, where rapidity of production was required, but 
for books contai i on wood, where excellence of work- 


engravings 

was Several of b= cacy were exhibited at the 
Paris Universal Exhibition in 1855, nch printers having devoted 
much attention to the im Thesteload maa 

as juryman on ‘Class 


more ect inking, and of preventing what is called ‘ setting-off’ [that 
becoming blurred ES diag hamrag being pressed upon], 
showed that the attention of 
directed than with us to the 
work by the machine instead of 
artists, who have watched the 


-press. But the 
considered that 
i ur, and not to 

pee fine work. Our machine-makers have, therefore, made various 
-saving machines upon the principle of flat pressure, which, as it 

is the principle of the hand-press, at which the most ive work 
was produced, was thought to be the only sanyo for a more perfect 
machine. The French, on the contrary, have turned their attention 
to the perfection of the cylindrical machine, knowing that it had 


i 
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excelled by the most careful operations of the press. 
one side tthe process having to be repeated to ‘ perfect’ the sheet] ; 
and the form passes under a double set of inking-rollers, at each end of 
the table, before it receives the impression. In the double-cylinder 
machine of the same inventor, a waste sheet of paper is interposed so 
as to prevent setting-off; and thus both sides of the paper may be 
printed at once, without leaving that blurred impression of one side 
which so commonly disfigures machine-printing. The French printers 
now do their finest Me the cylindrical machine, and much of their 
common work by the press.” The report goes on to say that, on 
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the whole, the average work of the French printers is superior to that 
of the i i i 


rollers, thus amore even surface, partly by using dry paper 
instead of wet, ly by the use of silk instead of parchment for tym- 
pans in their hand-presses and flat-pressure machines ; and other little 


England ; and a patent has been taken out for an improvement in the 

wufacture of paper, by which the necessity of wetting it to enable 

it to receive the ink will be removed : we believe, as far as this experi- 
ment has been carried out, that it has been successful. 

M. Dutartre also exhibited a machine for printing in two colours, 

ers were exhibited for 


. in Mr. Pairbairn’s re 
In England, wap 


however, the demands of the newspaper press had not 
been met by even such improved machines as above described. The 
* Times’ could not be produced sufficiently early at the rate of 5000 or 
an hour. Mr. Applegath again employed his inventive faculty, 
nook pate a printing-machine on the vertical cylindrical system, 
could produce on one side from 10,000 to 13,000 copies an hour. 
With such machines the ‘Times’ has been worked since 1848; and 
4 Ne ynes for the uction of the‘ London 
Tilustrated News,’ er newspapers having a large circulation. 
RN Gacliovs © taatedd dbx: 400 fete te ciscnantarance, oF 
64 inches in diameter, turns on a vertical axis. We copy the following 
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i 


drum ; columns 
curve of the 

slab of iron is curved on its under side, so as to 
while its upper-surface is fitted into facets, or 
ing in width and number to the width and num- 
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of the type thus forms a of a pol as already noticed ; and 
the regularity of im ion is obtained by pasting slips of paper 
on the paper cylinder. 


i - Th Be dy ee 


ith cloth, and upon them the paper to be printed is 
1 tapes. Each of these cylinders is so connected 
central drum, by means of toothed wheels, that the surface of 
ust move with the same velocity as the surface of the drum. 
thus be evident that if the on the drum be inked, and each 
supplied with a sheet of paper, a single 
cause ight cylinders to revolve also, 

an impression on one side of each of the sheets of paper. 
this purpose it is necessary that the type be inked eight times 
during one revolution of the drum. This is accomplished by means of 
ight sets of inking-rollers—one for each paper-cylinder. e ink is 

in a vertical reservoir (supplied from above), formed of a ductor- 
roller, against which Seon stan ag, met oe ccna iy ai the back, 
so as to prevent the ink running out. It is conveyed from the ductor- 
inking-rollers in the following manner :—As the 
inking-table on the revolving drum passes the ductor-roller, it receives 
from it a coating of ink, and then coming immediately in contact with 
Halen fae, it inks them; the t next follow and receive from 
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inking-rollers their coating of ink ; and the drum, still revolving, 
brings the ee ee with the paper-cylinders, and 
the sheet is printed. It must not be forgotten, as one of the distin- 


- rvcw Remsen of machine, that the various which 
We just been enumerated for one set of inking-rollers and one paper- 
linder repeated e times for every single revolution of the 
p30 gn rehadbrcaotiagh i wee ata roe ge Pear! cag 
‘or this purpose it is necessary to supply the 
cylinders each with a sheet of Over mak estiaiar n'a 
sloping desk, upon which a number of of white paper are placed. 
the side of this desk, and pushes forward the 

time toward the tape-fingers of the machine. These 
tapes seize it and draw it down in a vertical irecti 


i direction, between tapes, 
in the eight vertical frames, until its vertical edges correspond with 
the position of the form of type on the drum. When in this tion 


on 
its vertical motion is arrested for a moment; it then moves horizon- 


tally, and is carried towards the printing cylinder the tapes. 
Passing round this cylinder, it is instantly printed, ib le tha ond 
veyed ntally, by means of tapes, to the other side of the frame, 


and is moved along to another desk, where the taker-off pulls it down. 


such as a sheet going wrong, in which case it is the duty of the taker- 
off to pull a bell-handle, and the machine is instantly stopped by the 
engine-man. As the type-form on the central drum moves at the rate 
of 70 inches per second, and the paper to be printed moves at the same 
rate, if by any error in the delivery and motion of a sheet of paper it 
arrive at the printing cylinder 1-70th of a second too soon or too late, 
the relative position of the columns on one side as compared with 
those on the other side of the paper will be out of register by 1-70th of 
70 inches,—namely, one inch,—in which case the edge of the printed 
matter on one side will be an inch nearer to the edge of the paper than 
on the other side. All the layer-on has to do is to draw 
forward the sheets so as always to have the edge of one ready for the 
machine to take in. If the steam-engine which works the machine be 
put on a greater speed, the central drum, and all the attendant appa- 
ratus, would work with greater rapidity; and such a speed might 
easily be obtained as to render it impossible for the layers-on to pre- 
sent the paper fast enough to satisfy the improved appetite of the 
machine ; but in any case the machine would not take in the sheets as 
the layers-on choose to present them, but only at those periods, rapidly 
recurring though they be, which are provided by the peculiar functions 
of the machine.” 

Another machine, likewise on the vertical principle, has been invented 
by the Messrs. Hoe, of America, and several of these haye been brought 
into use in London. 

Stereotyping.—The art of stereotype printing is the printing from 
east plates of type-metal in lieu of moveable letters or types, and 
derives its name from the Greek orepeds, firm or fixed, and tiézos, a 
figure or type. This art is a remarkable illustration of the tendency 
of some inventions to return, after a long course of improvement, very 
near to their original simplicity. In the commencement of the art of 
printing, solid blocks of wood were used, containing, in one piece, all 
the words of which a page was composed. A great improvement upon 
this plan was the use of single letters or t which might be com- 
bined into words and pages, and, after being printed from, might be 
distributed and re-arranged for another work. Then followed the 

rocess of type-founding, or casting the letters individually in moulds, 

yy which they might be multiplied with facility, and being engraved 
originally upon steel punches, might be executed with greater neatness. 
Whether the early printers employed logotypes, that is, types for 
printing whole sy: or words, to any material extent, is not very 
certain ; but it is well known that many persons have proposed, since 
the introduction of moveable types, the use of such logotypes for the 
purpose of facilitating the operation of printing; while others have 
ad processes which approach more nearly to the old plan of 
printing from page-blocks, either by fusing the types composing a page 
into a solid mass, or, as in the modern art of stereotyping, by taking a 
mould from the page or form of moveable types, and using it as the 
matrix in which to make a solid cast or plate of metal. The face of 
such a cast is a fac-simile of the types from which the mould is taken, 
and may be printed from in the same manner as the original form or 


Many of the accounts of the various projects which bear an affinity 
to the art of stereotyping, as practised by modern printers, are very 
indistinct ; and the claims of some of the projectors are exceeding]: 

lexing. Those readers who desire minute information may consult 
woke which enter at length into the history of printing, and especially 
a very interesting ‘Essay on the Origin and Progress of Stereotype 
Printing,’ published in 1820, by Mr. Hodgson, of Newcastle. The 
subject is also treated at considerable length in Hansard’s ‘'T'ypo- 
phia ;’ but much of the history contained in that work is derived 
ae the volume before mentioned. 

One of the earliest schemes which claims notice in this brief sketch 
is that which was tried at the beginning of the last century bya 
Dutchman named Van der Mey. The booksellers Luchtmans, of 

den, in a letter dated 1801, which was printed by M. Camus, in his 
\ Histoire et. Procédés du Polytypage et de la Stéréotypie,’ described 
some plates or blocks formed by Van der Mey, which had been used 
in their establishment ever since 1711. These were the forms for a 
quarto Bible; but a few other works were executed in the same 
way. They were not cast solid, but consisted of ordinary types, which, 
after being set up in the usual way, were converted into a solid 
mass by soldering them together at the back. The t expense of 


forms in this way, as well as their inconvenient weight: and 
bulk, is quite sufficient to account for the plan having fallen into 
disuse. It was indeed only applicable in those very rare cases in which 


it was desirable, in order to meet a constant demand, to keep the forms 
of type standing; and was preferable to that practice only inasmuch as 
it avoided the risk of some of the letters being accidentally loosened 
and misplaced. 

William Ged, a goldsmith of Edinburgh, if not absolutely the first, 
was one of the first to ise stereotyping, according to the common 
acceptation of the wo’ His claim to this honour is recorded in a 
rare pamphlet published by Nichols in 1781, and reprinted in 1819 by 
Hodgson of Newcastle, entitled ‘ Biographical Memoirs of William 
Ged, including a particular account of his progress in the art of Block- 
printing.’ From this work it appears that Ged invented a process for 
casting whole pages about the year 1725, and that a few years after- © 
wards he and others who were associated with him attempted to apply 
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his duvention to the production of bibles and prayer-books for the 

iversit 
ibe qntrofnetion of this innovation was the prejudice and opposition of 
the compositors, who, by the artful production of errors in the forms 
of type, rendered the casts so incorrect as to bring them into discredit. 
The scheme was abandoned by the University, and most of the plates 
were destroyed. A battered and otherwise imperfect specimen, which 
escaped the melting-pot, is printed in Hansard’s ‘Typo ’ Ged 
cast plates for a few other works, one of which was an edition of 
Sallust, in 18mo, which, according to his son and daughter, was 
exeouted in 1736, — Hodgson says that he never saw a copy dated 
earlier than 1739, and that the edition commonly bears the date 1744. 
In Hodgson’s*Essay a page of this work is reprinted, which is a far 
better specimen of stereotyping than that ky by This 
plate, which had been previously printed in the tenth volume of the 
* Philosophical Magazine,’ is about a quarter of an inch thick. 

About the year 1750, Mr. laze 9 med 4 _ . huey hical 
Magazine,’ conceived the ibility of founding whole pages; he being 
at that time anders Lp with the prior experiments of Ged. He 
communicated his idea to Foulis, printer to the university of Glasgow ; 
and they jointly produced several works; some of which were circu- 
lated without any intimation of the process y which they were 
printed. Hodgson gives very good specimens of their work, nding 
some inconvenience in the use of blocks of wood for mounting the 
plates, in order to raise them to the same height as type, these experi- 
mentalists tried blocks of brass, having slits through which small 
screws might pass to secure the stereotype plates; the screws being 
fastened by nuts on the under side of the brass mounts, In order to 
bed the plates as evenly as — whether the mount were of brass 
or wood, they interposed a layer of cement between the plate and the 
mount, In the latter case the thickness and level were adjusted by 
ing the back or under side of the wood; and in the former by 
warming the mount, and then placing it, with the plate, into a press, 
and squeezing out the rg i pe cement, An account the 
experiments of Tilloch and Foulis was published in the tenth volume 
of the ‘ Philosophical Magazine.’ Satisfactory as they were, they did 
not immediately lead to the adoption of stereotype printing. 

Towards the latter end of the 18th century, many projects were 
brought forward in France for multiplying engraved blocks or forms 
of type by processes more or less resembling that of stereotyping, 
under the names of polytype, stereotype, &c. In some of these, the 
form was imitated by striking upon a mass of soft metal in a state 
intermediate between perfect fusion and perfect solidity, on the prin- 
ciple of the process now practised in France under the name of 
clichage. The extensive issues of assi by the revolutionary 

vernment gave an impulse to such schemes, of which many were 
Toaed, and some were brought into ae in order to render the 
assignats more difficult of imitation. 1798 a stereotype edition of 
Virgil was published by the Didots and M. Herman ; and it appears 
from Hodgson that, before the close of the century, the wood-engravers 
of Paris sold metal caste of their wood-cuts. : 

Some of the early experiments of Senefelder, the inventor of litho- 
graphy [Szxerevper, in Broo. Dry.], were directed to the discovery of 
a means of stereotyping by which he might be enabled to print his 
own works with a very small stock of type. He formed a composition 
of clay, fine eand, flour, and pulverised charcoal, mixed with a little 
water, and kneaded as stiffas possible; and with this paste he made a 
would from a page of types, which became, in a quarter of an hour, 
so hard that he could take a very perfect cast from it in melted sealing- 
wax, by means of a hand-press, He states that, by mixing a little 
pulverised plaster of Paris with the sealing-wax, the stereotype plates 
thus produced were much harder than the common iypatsonl of lead 
and antimony. The want of pecuniary means for carrying on this 
project led him to abandon it, and to contrive a plan for printing from 
stone. Another ingenious proposal which may be here mentioned, is 
that of Professor Wilson, of Glasgow, who, in 1797, devised a method 
of multiplying engraved blocks or plates by stereotype, or rather - 
type, impressions, in glass or enamel, which, it was anticipated, would 
prove very durable, and might be applied with advantage to the pre- 
vention of forgery. Hodgson gives specimens of two casts of small 
wood-cuts produced in this manner. 

The revival and introduction into common use of the stereotyping 
process is, in a great measure, due to the exertions of Earl Stanhope, 
about the commencement of the present century. Mr. Tilloch com- 
municated to him the result of his experiments, and Foulis, who, as 
before stated, had been associated with Tilloch, assisted in the trials 
made at his lordsbip’s seat at Chevening, in Kent, Andrew Wilson 
also was connected with these operations, and exerted himself much 
to introduce the coe The latter individual, who received a gold 
medal from the iety of Arts in 1810, for his “ great skill and 
exertions in ee printing,” produced several important stereo- 
t works, of which Hodgson considers his edition of Walker's 
uncing Dictionary,’ executed in 1809, to be the best. A speci- 
men of his work, which was printed in the 28th volume of the 
Fic caged of the Society of Arts (pp. 323-4), shows that he was 

en able to me Nerd gned comune rom as small as Nonpareil 
and Pearl. 1808 or 1804 the Setcomn witch Ed Bee ected at 
Chevening was communicatéd to the university of Cambridge, and 


shortly afterwards to thatof Oxford; but the first work printed in 
this way at the former place did not a) until 1807, and 1809 is the 
date of the earliest stereotyped book issued at Oxford. 

Tn setting-up a form intended for stereotyping from, the spaces, or 
short pieces of metal by which the words are separated from each 
other, and the quadrats, or larger 8 by which blank lines are filled 
tat te Gass higher thant anal The t; are set up and formed into 
ustrative -cuts, if there be 

into a form of suffi- 


poured on the 
removed from 
with a knife. The moulds are, in the next place, baked in an 
oven heated to about 400° Fahr., until thoroughly dry and hard. They 
are placed upright in a rack, and are usually dried in about two hours, 
Great care is required in this process, especially when the moulds are 


large, to prevent them from 

‘After ing baked, the mould is placed, with its face downwards, 
upon a smooth plate of iron, called a jloating-plate, which lies at the 
bottom of a cast-iron box rather than the mould, The box is 


i 


then covered in by a lid, the under surface of which is made 
flat, and which has the corners cut off, to allow the melted 
enter the box. The cover is firmly held down by a 
attached to an apparatus by which the box is ded 
It should be observed that the casting-box and plate are 
same temperature as the mould, before it is imserted. 
then swung by the crane over the metal-pit, which is an 
vessel containing a large quantity of melted metal, resembling 
composition that used for casting types; and it is lowered i 
metal ina nearly horizontal position, hme: Pep very little inclined, 
facilitate the escape of air from the mould and box. The 

metal runs in at the corners of the box; and, by its greater : 
gravity, floats up the plate with the mould, forcing the latter 
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against the lid of the box. By this contrivance the metal is f % 
ep yee pressure, into every acy of the mould, in the margin 

which notches are cut to allow free passage for the metal between it 
and the floating-plate. After remaining immersed in the metal for 
about ten minutes, the box is gently raised, and removed by the crane 
to a trough in which its lower part is rapidly cooled by contact with 
cold water. While the box is cooling, the caster pours in a little 


5 


metal at the corners, to fill the space left by the contraction of 
metal, and so to keep up the necessary pressure upon the cast. 
cold, the contents of the box are removed in a mass, from which the 


; 


pes 
As the mould is destroy 
several stereotype plates of the same page are required, to take a 
distinct plaster mould for each. 

Another plan, which has been tried for the production of stereotype 
plates too large for casting in the ordi way, but which has not 
proved very successful, is to place the mould in a flat iron box, having 
a trough-shaped mouth at one end, and to pour in the metal with the 
mould-box, which must be previously heated, in an inclined position. 
The method of striking the moulds, and from them the plates them- 
selves, by letting the original or pattern types or blocks fall upon a 
a 2 soft aly in . ge aes state, is practised es bby 

een repeal tried in this country> it is es 
the production of copies of wood engravings, but it ta ary hate to 
injure a delicately engraved block. In this, as in the ordinary 
process, the original engraved blocks should be smeared with 
bi 8 eos 4 prevent the cae from eheans to aye 

process of stereotyping, which was several years in attaining its 
present practical Sing has been introduced from Paris. On 
receiving the type, moistened sheets of unsized tissue paper are laid 
over it, one above the other, to the number of six or seven, sli 
pasted together, and upon these is laid a stouter paper; the w! 
is then struck with a large flat brush till the softened paper has 
received a perfect impression of the type. This being done, the paper 
is removed, placed upon a hot iron table, a blanket laid over it, 
and screwed down moderately tight, in order to harden it and extract 
the moisture. The whole operation (paper having been 
wetting a few hours in advance) occupies less than an hour, From 
Mis AAORLA'G leech e cont can be taken Soy ones aoe in the 
molten metal on it when placed in a receptacle, in which a sim) 
contrivance at once tes the thickness and the size of the 
that is, how much or how little is left outside the type for the 
purpose of fastening it to the blocks, A couple of hours suffices for 
the whole process; and it is now adopted upon several newspapers 
and other publications of large circulation, as many casts can be 
taken from one mould, A plurality of machines or presses are 


ie 


s 


PRINTING. 766 


765 PRINTING. 
thus enabled to be set to work for the production of the requisite 
supply. 


Another considerable advantage is, that the moulds may be pre- 
served, so as to be used whenever wanted. It is only necessary that 
they should be stored so as to be neither too warm, nor too damp, nor 
too dry, as the will ferment, or the sheets crack and separate. 
With care however they may be kept safe for a considerable time, and 
thus the locking up of a large amount of metal may be avoided. 

The alloys used for various kinds of stereotyping differ slightly in 
their composition, but generally consist of type metal. 

Stereo’ need careful examination and picking, to remove 
the imperfections in the casting. Small hollows, such as the loops of 
an a, an e, or an 0, are liable to be filled up with metal, owing to blebs 
of air in the mould, and the fine white lines in wood-engravings are 
sometimes filled up. Such matters should be corrected by the picker, 
who should also cut down, with suitable tools, such blank as 
might be liable to soil in printing. Before printing, also, defective 
letters or words which cannot be corrected by the picker should be cut 
away, and types inserted in their place. These types are soldered into 
holes drilled through the plate ; their stems being sawn off flush with 


without the e: of haying a very large edition printed at once. 
Si Mei aided Ghee the deuanA & trbtectats, aaxd to almost all where 


because, although 
the publisher to avoid, on the one hand, the risk of printing a great 
number of copies which may prove unsaleable, and, on the other, the 


stereotype printing that 
oe Al relies Rate dae Aoedigren fie voce bx peopel 
be easily In ot 
Se ere ones is by no means 

; stereotype 

(excepting by the breaking off of a letter or figure) is impossible, and 
may be altered whenever they are discov Such 
are not necessarily confined to the insertion of a letter or 
a word; for whole sentences and hs may be altered in like 
way, provided that the new matter the same in extent as that 
which is cut 
rendered almost immaculate; and an error which would otherwise 
have run through the whole edition, may be corrected, when only a 
few hundred copies have been circulated. 

The interest connected with the question of Printing for the Blind, 
t» which considerable impetus was given by the Society of Arts for 
Scotland at Edin’ , who offered their gold medal for the best 
grestly to being 4 
The publication of the article 
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asylums for the blind in 
published in 1846, he says, that after the 

I found a considerable improvement, Subsequently 
English institutions a third time, and found a very great number who 


could read with ease and intelligence; and I have reason to know E. 
there are some hundreds reading these books, and that many families 
are in possession of the whole of the Bible in raised types: thus in a 
short time showing the sufficiency of the system placed before the 
uublic.” It may be added, that Mr. Alston also brought out some 
utiful music and maps, and that he published the Old and New 
Testament in 19 vols., super-royal 4to. The paper used for these 
works is strongly sized, to retain the impression. In order to account 
for the great extent of the Bible, it must be borne in mind that the 
paper can only be printed on one side, and that the letters require to 
of considerable size in order to be distinct to the touch. The print- 
ing is effected by a copper-plate press. The types being strongly 
relieved, and liable frequently to give way under the heavy pressure 
required, it was necessary to have them re-cast four times during the 
progress of the work. e whole of the works were completed within 
the walls of the Glasgow Asylum, a man and a boy acting as composi- 
tors, there being one pressman, and the ordinary teacher acting as 
corrector of the press. These books are now used in most of the 
British asylums for the blind, and also in America. The success which 
has attended Mr. Alston’s exertions was a new assurance to the Society 
of Arts for Scotland that they had acted wisely in regarding the steno- 
graphic and all other arbitrary characters, as well as the angular 
modifications of the Roman alphabets, unfavourably. ; 

Nature-printing, also called A utotypography, is an invention introduced 
from the Im ge hg in Vienna, by the late Mr. Henry - 
Bradbury. merit of the discovery has been a matter of contest 
into which we shall not enter, but we may remark that M. Worrtne (in 
Bros. Drv.), to whom we have attributed much of it, has disclaimed all 
beyond carrying into effect the suggestions of Councillor Auer, the 
director of the Imperial printing-office. The invention successfully 
pretends to give an exact uction of natural objects, such as 
plants, the grain of wood, &c.; and of other flat substances, such as 
lace, &c., in a form which enables a large number of impressions to be 
printed, and in their natural colours. The transference of the forms of 
plants to paper had been effected even centuries since, either by staining 
the plants, or by simple pressure. In this manner, however, the object, . 
after taking a few impressions, was rendered useless. At Vienna the art 
was rendered more perfect by taking an impression on polished lead, from 
which impressions could be printed, though still in only a very limited 
number. Softened copper-plates were then adopted, which were found 

ually capable of receiving the impression, to its minutest markings, 
of the substance on it. The object is arranged on the plate in 
the desired form, and is then subjected to an enormous pressure for a 
sufficient time, when it is found that the object has left its form deeply 
impressed upon the plate. This plate is subsequently hardened, and 
is fitted to furnish a large number of impressions. The plates are 
coloured, or inked as it is termed, with the proper colours of the plant, 
which is easily done, as the face of the plate is wiped after each 
colour has been laid on; the paper is laid upon the plate and passed 
through a press formed of two cylinders pressing against each other, 
of which one is covered with thick blanketing, and with a regulated 
pressure, the impression is produced in a low relief. In Vienna, 
several works of a magnificent character have been produced. In Eng- 
land there have been three, ‘The Ferns of Great Britain ;’ ‘British 
Sea Weeds;’ and ‘ Trees of Great Britain;’ all of which possess a 
high degree of excellence as works of art, and are of course of unexcep- 
tionable correctness, 

Electro-printing.—The of the “ Electro Printing-Block 
Company” (patented by Mr. H. G, Collins) supply the means of repro- 
ducing drawings, engravings, &c., without the aid of copyist or engraver, 
not only of the same size as the original, but enlarged or reduced with 
strict accuracy to any extent that may be desired. Thus, from a wood- 
cut or steel engraving, say of 6 inches by 4, a working plate or block 
can be produced that will yield impressions 12 inches by 8, or 3 inches 
by 2, or of any other required proportion. We will briefly describe the 
beautifully simple means by which this is effected, and then indicate 
a few of its actual or probable applications. 

The whole, in fact, depends on the capacity of india-rubber for 
extension in any direction, and its property of returning to its original 
size when the tension is removed. Let us suppose that it is desired to 
obtain an enlarged copy of an engraving. ‘he surface of a sheet of 
galvanised india-rubber, the size of the print, is covered with a film of 
an elastic Mee Pepe and upon this film, when dry, an impression of 
the print is taken by means of transfer ink. The sheet so printed upon 
is then placed in a re steel frame, hooks from the sides of the 
frame rent through holes pierced at equal intervals in the edges of 
the india-rubber. By a simple but ingenious double screw action, two 
opposite sides of the frame are now gradually drawn apart, till it is 
seen, by a scale engraved on the sides, that the india-rubber sheet is 
sufficiently extended. The same is done with the other two sides ; and 
the whole having been carefully examined to see that the enlargement 
is uniform, the frame is fixed, in order that the strained sheet may not 
be in any way disturbed sien Pag next operation. The impression 
thus on the india-rubber is now transferred by the ordinary 
lithographic transfer process to a lithographic stone, or zine plate, which, 
after the usual treatment |Liraocrapny], yields impressions exactly 
like any other prepared lithographic stone. . 

For a reduced copy, the only difference in the process is, that an 
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‘or obtaining blocks for surface-printing, an additional process is 
required. After the en (or reduced) impression is transferred to 
the lith hic stone or zine plate, the surface of the stone or zinc is 
ex to the action of an acid, which eats away all the parts not pro- 
tected by the ink. The print is thus left in raised lines corresponding 
to those of an engraved wood-block. A matrix is taken in some suitable 
material, and upon this a cast, corresponding to the original wood- 
block, or a stereotype from it, is formed by the ordinary method of 
electrotype deposit. [ELrcrro-Mrratiurey.] 

The processes we have described suffice for all the usual purposes of 
lithographic printing, and printing by the ordinary type-press. To 
both there are limitations within which only success can be at present 
assured. Mezzotint, or finely stippled plates, for instance, cannot be 
successfully reproduced; but ordinary steel plates, wood-cuts, music, 
maps, and plans, can be enlarged or reduced with minute accuracy, 
and printed as lithographs with perfect certainty. The surface-block 
is somewhat less certain; but very beautiful results have been 
obtained, and the manipulative difficulties appear in a fair way of 
being overcome. 

The further applications of the process seem almost illimitable. For 
surveying and engineering purposes, for example, a sheet of the 
Ordnance map could be Ra and in a few hours a copy be produced 
large enough to admit of the insertion of any amount of local detail. 
For the potter's use, from a single small drawing or print of a pattern, 
copies to any extent may be produced, to suit the various sizes of all 
the articles of a tea- or dinner-service ; and if the original pattern be 
circular, it may be altered to an oval for dishes, &c. Its application to 
various other branches of ornamental art and manufacture, where 
variations of the size or form of designs are required, is obvious: 
whilst in fine art, the small pen or pencil sketch of an artist may at 
once, by mere mechanical means, be reproduced as a good-sized litho- 
graph; the original study of a painter, if he choose so to work, be 
enlarged ready to his hand on his canvas, pre to.painting ; 
the diagram of the man of science speedily be reproduced of a size 
suitable for the lecture-room. Another application which the process 
is said to be already quite capable of carrying into practice is, that of 
reproducing impressions (of course of any size required) of books or 
engravings, even though a couple of centuries may have elapsed since 
they were printed. And any of these applications of the method is 
obtainable at a comparatively small cost. 

PRINTING, CALICO. [Catico-Priytiva.] 

PRIOR, PRIORY, ecclesiastical terms denoting certain monastic 
foundations and the heads of such foundations. They differ in nothing 
essentially from the terms abbot and abbey. There were in England 
religious houses the chiefs of which were called priors, quite as rich 
and as powerful as many that had a chief who was called the abbot. 
Thus in Yorkshire there were two houses at no t distance from 
each other, called Roche and Nostel, the head of the former being an 
abbot, and of the latter a prior, though Nostel was the more ancient 
and more considerable foundation. The prior of St. John of Jeru- 
salem was equal to any abbot; yet in the main we find the greater 
monastic foundations presided over by monks who were called abbots. 
In some cases there was both an abbot and a prior, when the abbot was 
regarded as the superior officer; and in the priories there was often a 
second officer called the sub-prior. 

PRIORITY. [Norice.] 

PRISM (xpicpa), in Mathematics, is a solid formed by a straight 
line which moves parallel to a given straight line, and one end of which 
traces out the contour of a given rectilinear polygon. The other 
extremity of the moving straight line traces out an equal and similar 

lygon, ages parallel to the former one: and the prism is thus 

led by two equal and parallel polygons, joined by as many 
parallelograms as each polygon has sides. When these Nelograms 
are at right angles to the planes of the polygons, the solid is called a 
right prism ; in all other cases, an oblique prism, The prism is among 
plane = what the ragged is among curvilinear ones: it is also called 
triangular, quadrangular, pentagonal, &c., according as the (pol 
have three, four, five, &c,, sides, Thus the prism used in opie +4 
triangular prism, while the parallelopiped is a quadrangular prism. 

The number of cubic units in the contents of a prism is found by 
multiplying the number of square units in either of the polygons by 
the number of linear units in the perpendicular distance between the 

lanes of the two polygons; and all prisms, however much they may 

iffer in obliquity, which have equal bases, and equal heights or 
Lent < rage & distances between opposite polygons, are dqoal a mag- 
nitu 

No other rule can be given for computing the surface of a prism 
except the simple direction to add the areas of the two polygons to 


- 


those of the joining parallelograms, But in the case of a right prism, 
the findii ee Peel may be shortened by ray be , 


number of linear units in the contour of one polygon by the 


of the pri 
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PRIVATE ACT. [Partiamenr.] 4@ 

PRIVATEER, a private ship of war, fitted out at the cost of an’ 
individual for the purpose of on hostilities on his own account, 
but under the sanction of a belligerent state, against the public enemy. — 

It is the practice of most nations to commission vessels of this kind as 

auxiliaries to the public force. The owners of them are licensed to 
— et ayaa the enemy, oe their en is mpsarinig 2 i 
allowing them a large portion of any property they may capture, By 
the law of nations a pak not considered pirates, It is usual for the 
riage von 4 righ ie koe nd all ye rateuh net 
duly respecting the its of new an ies, and o! i e- 
iy the law of nations, [Prize] (45 Geo, IIL o, 72; 1 Kent's 
* Commentaries,’ 96.) : 

PRIVILEGE (Privilegium, from the sense of which however it has 
been perverted), a particular beneficial exemption from the general — 
Peat law. Erp is of two peruok Fe real, attaching dine je) 

, attaching to persons, as am ors, peers, mem par- 
liament, attorneys, &c., whose peculiar privileges are stated under 
these heads respectively. , 

Formerly many places conferred the privilege of freedom from arrest, _ 
éven in criminal matters, upon those entering them [Sanctuary]; and 
even in later times many places existed which privi those within — 
them from arrest in civil suits. Of these the most notorious were — 
White , the Savoy, the Mint, and other places in their neigh-— 
bourhood. But by 8 & 9 Wm. III. c. 27, the privileges of all these 
places were abolished. However at the present time, no arrest can be 
made in the king’s presence, nor within the verge of the palace of 
Westminster, nor in any palace where he resides, nor ate f place 
where the king's justices are sitting. (3 ‘ Inst.) 141.) P privi- — 
lege, conferring freedom from arrest, is enjoyed by all suitors, counsel, — 
witnesses, or other persons attending any courts of record upon busi- 
ness, or an arbitrator under a rule of Nisi prius. This exemption is to 
be interpreted liberally, and will not therefore be forfeited ing 
refreshment after a suit, or by going other than the direct road to or 
from a court. (Com., ‘ Dig.,’ tit. Privileges.) 4 

PRIVILE/GIUM. [Law. 7 

PRIVY COUNCIL (Consilium regis privatum, concilium secretum 
et continuum concilium regis), The privy council, or council 
consists of the assembly of the queen’s privy councillors for matters 
state. Their number was anciently about twelve, but is now indefi- 
nitely increased. The present usage is, that no members attend the 
deliberations of the council who are not especially summoned for that 
purpose. They must be natural-born subjects of England, and are 
nominated by the crown without any ae or grant. After nomina- 
tion and taking the oath of office, they immediately become A 
councillors, Formerly they remained in office only during the life of 
the sovereign, who chose them subject to removal at his discretion ; 
but by 6 Anne, c. 7, the privy Socal continues in existence six months 
after the demise of the crown, unless sooner determined by the suc- 
cessor, and they are to cause the successor to be proclaimed. The 
privy council of Scotland is now merged in that of England, by6 Anne, 
c. 6. The duties of a privy councillor, as stated in the oath of office, 4 
are, to the best of his discretion truly and impartially to advise the 
king; to keep secret his counsel, to avoid corruption, to strengthen 
the king's council in all that by them is thought good for the ing ae 
his land, to withstand those who attempt the contrary, and to do all 
that a good councillor ought to do unto his sovereign lord, By the 
Act of Settlement (12 & 13 Wm. III. c. 2) all matters relating to the 
government properly cognizable in the privy council are to be trans- 
acted there ; and all the resolutions taken thereon are to be signed by 
such of the privy council as advise and consent to them, 

The court of privy council is of great antiquity; and during earlier 
periods of our history appears not always to have confined itself to the 
entertainment of mere matters of state. It had always and still has 
power to inquire into all offences against the government; but it often _ 
assumed the cognizance of questions merely affecting the property and 
liberties of individuals, This is evident from the complaints and 
remonstrances that so 


egal; and they were finally 
by the 16 Chas. Ic. 10, That statute recites that of late 
years “the council-table hath assumed unto itself a power to inter- 
meddle in civil causes, and matters only of private interest 
ea and party, and have adventured to determine of the estates and 
iberties of the subject, contrary to the laws of the land, and the rights 
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and privileges of the subject.” By the same statute it is declared and 
enacted that-neither his majesty nor his privy’council have or ought 
to have any jurisdiction in such matters, but that they ought to be 
tried and determined in the ordinary courts of justice, and by the 
ordinary courts of law. : f 

Bn oo pct pee tyeae tga aper tase pe pe emia 
jurisdi of the courts of the kingdom, as in colonial and admiralty 


, and all necessity for it is now 
wholly removed. By the 3 & 4 Wm. IV. c. 41, the jurisdiction of the 
ivy council is further enlarged, and there is constructed from it a 
entitled “the judicial committee of the privy council,” which 

now consists of the seal, the chief justices, the 
master of the rolls, the chief baron, and other great judicial officers. 


councillor, beyond those of mere honorary 
5 related to the security of his person. If any one 
another a blow in the house or of a privy councillor, 
he was fineable, i the 


and offence against a privy councillor 
pope aes any other individual. (1 ‘ Co. Lit., 110, a. n. 5; 
* Inst.’ 182; 4 ‘ Inst.,’ 52; 1‘ Blackst. Com.’ Mr. Kerr's edit., ch. 5; 
Hallam's ‘ i i ') 
PRIVY SEAL. [Srox Mayvat.] , 
Pare a enees Sree sme #2 908, the lay an to wich 
regulated by the general law of nations. As between the belligerent 
powers themselves, the property in a ship or other thing captured 
passes at once, by the mere taking itself, to the captor. But the thing 
captured may be purchased from the captor by a person belonging to 
a neutral state, or it may be recaptured. It becomes therefore neces- 
the original owner and such purchaser, 


becomes prize, so that the in i 
eee tet a of Detine upoo. tie point vas vague and 
unsettled, It used to be said property was not devested by 


legal sentence of con- 
if he buys a prize vessel.” 
te captured is 
prize, and that consequently the property of the original owner in it is 
entirely devested, must be pronounced by a court of the capturing 

ly constituted according to the law of nations. The prize 
SF ee eenains oh gine ore by to B 
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shall be divided according to such general 
ing shall direct. 

PROBABILITY, PROBABILITIES, THEORY OF, A conclusion 
is said to be known in two distinct ways; first, when it is derived 
from those principles (as we call them) which may be considered as 
common to all mankind, or which at least no one is found to deny ; 


secondly, when it results, by a sure of inference, from premises 
nuh 2 tarred ta beeen Whether on 


w er these ises be properly 
known, that is to say, whether another cchakeoweg! to decide on 
or not, is not a part of 


the propri Se 
the pi of taasley. Tha’ 
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as to show that nothing contradictory of the proposition demonstra 
either is true or can have been true at any time. Two sides of 
triangle are, were, and always will be, greater than the third; by which - 
We mean that persons with minds constituted as ours are, must have 
admitted this, must now admit it, and must admit it in all time to 
come. Those who should deny the proposition must really hold that 
a whole may be less than its contained part; such is the alternative 
which geometrical demonstration offers for acceptance, and we should 
cease to consider a mind as the proper object of instruction which 
should prefer the alternative to the proposition. Such truths as these 
are not the subject of the present article. 

The other class of conclusions consists of those which may be false, 
or which may have been false at one time, or may become so, without 
the necessity of our supposing an absolute and inconceivable difference 
of mental constitution between ourselves and the person who ma‘ 
have seen this falsehood, may now see it, or is to see it. Many suc 
conclusions appear to be as certain as if they were absolutely demon- 
strated, until a close and (to those who have not considered the sub- 
ject) a captious test is applied, which shows that this certainty is not 
what is called mathematical certainty. One of the most certain per- 
haps of all is this: a ball of iron suspended by a thread will fall to 
the ground when the thread is cut ; every one is as well persuaded of 
this truth as of the two sides of a triangle being together greater than 
the third; those who have not studied geometry know the former 
much better than the latter. But let any one assert that he has seen, 
in a part of Africa unexplored except by himself, a ball of iron sus- 
pended in the air, which, though iron to the sight and touch and iron 
to every chemical experiment, not only remains in the air without sup- 
port, but, when forced to the ground, rises again of itself to the same 

eight, We should laugh and disbelieve it, but we could not disprove 
it; in spite of our laughter and unbelief, no man can know such a thing 
to be Let a number of credible ms solemnly declare that they 
have seen the same phenomenon, and our unbelief would be shaken: 
finally, beet bea Largs it is called, of common notoriety, and let 
a continual succession of good witnesses passing and repassing con- 
stantly confirm each other in the recital above mentioned, and our 
positive disbelief would be changed into as positive a belief. But let 
a new witness declare that the natives use bows and arrows of the 
common form, in which the straight string of the bow, meaning that 
part of it which joins the extremities of the bow, is four or five times 
as long as the curved bow itself; though our disbelief of this first wit- 
ness would not be sensibly stronger than our disbelief of the first 
witness in the preceding case, yet it must be of this kind, that any 
succession of r table witn , however numerous, could never 
add any force to the fact in a mind which can properly appreciate the 
grow of the assertion that a straight line is the shortest distance 
een two points. A million of witnesses could do no more than 
one to establish the fact stated, in the mind of a person who knows 
what geometrical demonstration is; though it is just possible that 
another, who only sxe the Copy of the sides of a triangle 
from experiment, ma; capable of being convinced of the second 
assertion pores Meng well ae the first. ° 
The ility of an asserted fact or conclusion means, in common 
, the degree of belief which we think we ought to accord to 
it, and it depends in each mind upon the amount of evidence offered, 
the degree in which that evidence is understood, the fitness of that 
mind to receive and be acted on by evidence, and in icular by the 
evidence which is offered. Evidence insufficient, or ill understood, or 
offered to a mind which is unduly credulous or sceptical, whether to 
the particular sort of evidence in question or to evidence in general, 
may give a low degree of probability, or none at all, to what another 
mind considers as indisputable ; or the contrary. In the common use 
of the word, a result is said to be probable only when the mind inclines 
more or less to believe it, and improbable in the con case. The 
mathematical use of the term is rather different; but, till further 
notice, we retain the common signification, 

We are going to treat belief as a QuANTITY, not only to speak of its 
more and less, but to submit that more and less to measurement. The 
phrase is unusual, but when a halfpenny is in the air, we half believe 
that head will fall uppermost, and we half believe in tail ; this is what 
we mean when we say the chances are even. But the reader must 
remember that in our present subject belief does not mean that result 
of self-will which a person puts forward as his opinion. Without any 
wilful falsehood, men can contrive very frequently to disguise the real 
state of their minds with respect to a proposition, and to substitute 
their wishes for their beliefs; not their prejudices, for real prejudice 
is belief, but their wishes, The conclusion of the mind is thrust into 
a corner; and when, after all, it is n to declare it, we hear—I 
had all the time a lurking belief, &. That lurking belief was the 
rightful owner, but the sovereign will had put a usurper in his place. 
The verb to believe has only one future form ; what we shall believe, and 
what you will believe, are legitimate matters of conjecture. But “I 
will believe” is a declaration which is no more in our own power than 
“thou shalt believe” is in our own right. It has cost England cen- 
turies of struggle to tear the second out of the grammar of statesmen 
and divines; but how much 1 it will take to get as well rid of the 
first is beyond the theory of probabilities to guess. 

We mean by evidence, in the present inquiry, not ees oral or 
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ten testimony, but everything which disposes the mind, however 
the, to adopt or reject, including even the effect of previous know- 
ge. The value of evidence, that is, the extent it should go towards 
inducing belief, is really the subject of inquiry in a of exact 
science known by the name of the theory of probabilities. But how 
can the value of evidence be made a subject of measurement? why 
can this be done in the case of an amount of credibility more than in 
that of an amount® of benevolence, courage, or talent? We should 
assuredly think any one must be in a curious delusion who should 
suppose himself to have ascertained, from the data given by Homer, 
that the warlike skill of Achilles was exactly 552 times that of Ther- 
sites, and that Shakspere had done the former a foul wrong, for that 
he had made it only 237 times and a fraction. But what is the 
difference, in the nature of the inquiry we seek to institute, between 
attempts to measure prowess and probability! On the mode of 
answering this question it depends whether we are to make our subject 
merely, as heretofore, a kind of artificial method of judging the chances 
of « game of hazard; or a rational and exact mode of doing, when 
data are sufficient, that which we daily atternpt to do, as well as we 
can, with our inaccurate appreciations of the circumstances of common 
life; and a science to be used, as are others of a mathematical nature, 
for accustoming ourselves to estimate or guess with something like 
accuracy, by habitual acquaintance with cases in which absolute accu- 
racy is attainable. 

When we consider all the circumstances which affect belief or opinion, 
both those which are external and those which depend on the mind 
which is exposed to them, it may well bewilder the imagination of a 

m not accustomed to the idea, when he hears of an attempt to 
reckon credibility in numbers, and to deduce what are called exact 
conclusions from hypotheses as to the force of assertions. To remove 
from the threshold of the subject the incredulity which must exist, 
and ought to exist in the first instance, let us suppose the other 
branches of sci presented to a student not in their simple begin- 
nings, but by a description of their ultimate physical objects. To put 
this beginner in a state parallel to that of readers in general with 
respect to the subject of probabilities, he must be of mature age, with 
very little knowledge of number, none of any other branch of mathe- 
matics, and no conception of the construction or use of any physical 
instrument, nor of the object and procedure of any one experi- 
ment. He might then be addressed as follows :—* You are, without 
moving from this earth, to track the motions of all the heavenly bodies, 
to be able to ascertain where they were or will be at any moment of 
time past or future, to measure their sizes, to weigh their contents, 
and to find the species and amount of insensible forces which, by some 
unknown means, they exercise on one another, You are to detect the 
existence of a subtle fluid which can neither be seen, heard, nor felt, 
to measure vibrations of which there are millions in a minute, and to 
trace the course of effects which travel hundreds of thousands of 
miles in a second. You are to weigh against each other atoms of 
matter of which it cannot be shown that millions put together would 
be visible to the eye.” The person so addressed would not be less 
bewildered nor more disposed to treat the proposed results as fictions, 
than he who hears for the first time of a numerical theory of probabili- 
ties, But let us now reverse the method, and suppose the learner allowed 
to begin at the beginning. He first finds that, step by step, his rude 
notions of number are organised into a method of computation which 
enables him easily to perform more than he could have imagined the 
most subtle brain to have devised, From notions of the simplest kind 
connected with space, properties of figure become almost intuitive, of 
which he could at one time not have comprehended the description, 
far leas the demonstration. By reasoning on the simplest properties 
of matter, such as can be proved to his senses, he finds no difficulty in 
tracing remote and complicated combinations of effects from the 
plainest causes, by which he learns to invert this process, and to 
reduce observed combinations to their simplest elements. But if, 
during this long and very gradual process, he were to keep continually 
before his mind those great results the knowledge of which he had been 
promised, looking to arrive at the fulfilment of the promise by some 
sudden acquisition of power, his whole course would be one of dis- 
appointment. He would be peeping forward a few pages in his Euclid, 
in the hope of seeing himself almost arrived at the means of calcula- 
ting an eclipse or explaining the theory of colours, and would find that 
he waa to learn how to make a square equal to a given figure instead. 

Now the application of the preceding description to our present 
subject is as follows :—The beginner in exact science has usually no 
definite notions as to the end which he is to arrive at; nor do the terms 


© It is rather for the argument that we endeavour, however imperfeotly, to 
make numerical standards of use in estimating every one of these qualities, 
Which we put down at hazard before the matter of this note suggested itself. 
| We are apt to compare the benevolence of two persons by the pecuniary results 
Of their liberality ; confounding the two qualities, but perhaps the yery con. 
‘fusion arises partly from the numerical measure which is thereby supposed 
attainable. We form a vague notion of the comparative courage of two soldiers, 
‘by comparing the different amounts of danger which we think they have faced ; 
& most unfair and fallacious test, but still indicative of the tend y to e, 
py cL nd ng — in what, speaking of the way it is now done, we 
ardly &@ more rational manner, by trials of what competitors can do 
under the same circumstances end in the same time, _ 
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algebra, geometry, mechanics, &c., suggest any associations beyond 9 


@ notion that they are of a learned system. But it is 
sible that the beginner in the subject of this article should be wi 
an® explicit and probably‘ an ted notion of what he- 
attain. There is no unknown G or Arabic term the 


to descend, as a student would do who, ha’ 
theory of gravitation and the laws of light, should nd 
ideas, and set himself to trace the consequences of on 
that two = lines cannot enclose a space—he must be warned that 
he will be likely to quit the subject in disgust. We now proceed to 
the fundamental points of the theory. P a 
That opinion may be formed with more or less arength, Kee ; 
when the subject-matters are of different species, is well known to 
every one from his own experience. The most decided republican in 
England, for instance, is not'so sure of the wisdom of the Long Par- 
liament as he is that all its members are now dead; and no royalist, — 
however well persuaded of his tenets, thinks the Restoration was of aa 
much consequence to this country as sun, wind, and rain. It ‘ 
nothing that the different degrees of assurance refer to very different 
matters, and are obtained in 7 different ways ; that they are separate 
amounts of the same kind of feeling is universally felt and admitted. 
To make something like a gauge for these of belief is not 
difficult ; to apply it is a harder task, seeing that the cases which } 
circumstances of sufficiently definite character are seldom met with. = 
Suppose a box to contain 8 white and 4 black balls; it is easily 
admitted that it is more likely that a black ball should be drawn than” 
a white one, on the supposition that the drawer does not see the balls. 
Or rather we should say it is easily admitted that every well regulated — 
mind ought to think a black ball more likely than a white one: and — 
that if any one should imagine the contrary, he has formed an opinion — 
from pint fancy, or want of po consideration. Just as we 
should say that if all the balls were black, a black ball pic apten 
be drawn, so when a majority of the balls is black, and each one ball is 
as likely to be drawn as any other, there are more ways of 
black than white, and we look upon the former as more a 
and more likely to be obtained, than the latter. Common 
makes us consider the black as more likely than white 
number of black balls is much greater than that of white balls ; 
there were only 3 white balls, and a million of black ones, 
other questions of magnitude, we can see a difference 
difference is great, which we must perhaps learn to see 
small; it is plain enough that the black is more a ee the 
when there are a million of black balls to one white; but not so 
ped that the black is more likely than the white when there s 
vd hundred thousand and one black balls to five hundred thousand 
white. - 
The next step to be made is the assertion that when there are 3 
white and 4 black balls, the probability of drawing white is to that of 
drawing black in the proportion of 3 to 4; that is, if we could bya 
voluntary act make our impressions about the probability of future 
events of that strength which our reason tells us they ought to have, 
we should choose to expect a black ball more strongly than a white one 
in the proportion of 4 to 38. The principle on which we do this is the 
main point of the theory, the only objectionable part, if there be one; 
for all the rest is mathematical deduction. 
The principle is as follows:—When any number of events, be Qo, 
w, SK ge = one and only one pas n at a time, and 
a, 6, c, &c,, are the numbers of ways in whi ey ee . 
the probabilities of the several events are in the proportions of the — 
numbers a, 6,c, &c. Returning to the preceding simple instance, we 
have an obvious negative reason for supposing that the probabilities 
should be as 4 to 8, since there is no imaginable ground for assuming, 
while the excess of black balls is the sole cause of the superior pro- 
bability of drawing one of them, that this excess of probability should 
be in any other proportion than that of the excess of black balls. If 
we grant the following, namely, that the probability of having one or 
other out of two of the different results which a trial may give, is, or 
ought to be, the swa* of the probabilities of the two separately, we 
shall be obliged to admit positive reason for the preceding principle, as _ 
follows :—Suppose a box to contain 10 balls, marked 1, 2, &c, up to 1 
and no others. A ball is to be drawn, and the drawer has in his , 
an amount of hope, fear, or simple admission of possibility, as the case 
may be, as to the happening of each number. If the drawing of No. 1 
be to gain him a prize, there is a certain amount of hope; if it be to 
aged him a loss, of fear ; if neither one nor the other, of 
0. 1 may be that which is drawn. Now let either 1 or 2 bring a 
gain or loss; is the feeling of hope or fear doubled in strength? or 
» admits the 


F 
i 
F 


rather, ought it to be doubled? He who admits this, 


ame 
* Disjunctive mention is a logical aggregation, a summation, of classes. 

When we say “ He is either fool or mad,"’ we say he belongs to the genus which 

contains the specics fool and mad, To describe him in a word, we wantaname 

> rg mad, Wo never say “it is either man or brute;” we say “it is — 
inal. 
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theory of probabilities, for all the rest is mathematical deduction. 
Let « be the numerical measure of the probability of drawing 
ilities bei , since there is, 

than the other, 
ity that either 1 


that a drawing shall take is an 
ten pf ea be ek hone 2 
be numerical measure of certainty. 


HE 


unity be adopted, then 102=1, oat. Hence the chance of draw- 


ing, say one of the three, 1,2, 8, ia 3 and that of drawing one of the 


remaining 7 is, If then the first three should be white balls, and 
the last seven black, the chance of a white ball is =, that of a black 


one is 7; and a black ball is more liksly than a white one in 


the ion of 7 to 3, which being inequality |in the on 
of 2} to 1, the odds are said to be 2} to one in favour of a black ball, or 
against a white one. By this we do not mean that every man does, 
in such a case, look for a black ball with an expectation 2} times as 
as his expectation of a white ball, but that, if he measure 
strength of his own feelings and adjust them with mathematical 
rere ae Seve Boome po aeenemey oo Tae ewe Axportations is 
preceding manner. mente hegre Pty tate nary wm ine 
expectations, he as reasonably give ora , before it 
, a8 1. tak white one. We do not naturally reckon probabi- 

Hite by numbers; but nevertheless, we have some Kn of etimating 
apparatus in our brains; Kant called it a weighing machine wi 


It thus appears that the theory of probabilities is simply the re- 
duction to a numerical estimation, in cases which are perfectly known 
to , of our comparative 
to the rest. In the 


iH 


barely ; unlikely, bable, 
terms as possible, v ikely, impro 

as likely as Dot, rather likely, highly probable, almost 
amounts to a rough attempt 
i be made numerically if 
truth is, that one 
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wrong, in the'few cases in which they 
to it? The answer to this question leads to 
another view of the subject. 


balls, but how many of each he is not told, and were to make 1000 draw- 
ements Shell drawn after esel, dreving, snd shaking the 


A will happen 5 times for every 3 times which B happens;” while 
another might say, “I mean that precedent circumstances are so 

that for every three contingencies under which B may happen, 
there are 5 under which 4 may happen.” If these two persons were to 
dispute which was the true mode of viewing the subject, they would 
be fighting about nothing; for both are true, and each of them follows 
from the other: but if they were to differ as to which is the common 
mode, we should feel rather disposed to side with the one who was for 
the first answer. 

The following problems, illustrative of the connection between the 
two modes, are the results of mathematical investigation. The table 
used is that given in Mean: but two decimal places must be made in 
column A, and four in column B; thus 451 opposite to 4 must be read 
as 0451 opposite to ‘04, similarly "8931 comes opposite to 1/14, and 
*9825 opposite to 1°68, ; 

Prosiem 1.—The probabilities of P and Q, at any one trial, are as 
a to b, that is, it is @ to b for Pp against Q, and 6 to a for Q against Pp, A 
large number of trials n(a+) is made; what are the chances that the 
number of rs which happen shall lie between na +7 and n a—l, and (of 
course) the number of gs between nb—J and nd+/ (J being small 
compared with na or nb)? 

ab 


Rvtx.—Caloulate (2 1-+1)-+ v( ; i let this be the A of the 


table (altered as above); then the corresponding B, altered as above, 
is the probability required. 

Exampe.—It is 2 to 1 that a throw with a die shall give 8, 4, 5, or 
6, and not 1 or 2; what is the chance that, in 12,000 throws, the 
number which gives 3, 4, 5, or 6 shall lie between 8000+100 and 
8000—100, Here a=2, b=1, n=4000, J=100, and the complete 
calculation by logarithms * (which we insert merely as a guide to the 
readiest mode of treating more complicated cases) is as follows :— 


n=4000 3°6021 21+1=201 2'3032 
a=, 2 “3010 2°1646 
b= .1 “0000 
8 “9031 1376 1386 
48062 
at+b=3 4771 
2)4°3291 
2°1646 


In the table, A being 1°38, B is ‘9490, which is more than near 
enough for the purpose, say ‘95: the result then is that ‘95 is the 
chance in favour of the throws which give 3, 4, 5, or 6 out of 12,000 
throws lying between 8000+100 and 8000—100, whence ‘05 is the 
chance against it; that is, it is about 95 to 5, or 19 to 1, that the 
throws shall so lie, A few instances of this kind will show how com- 
pletely, in the long run, events may be expected to happen in numbers 
nearly proportional to what are called, when the precedent circum- 
stances are fully known, their probabilities of happening. 

Prosiem 2.—In the preceding problem, to find 7 so that there may 
be a given probability that the ps shall lie between na+1 and na—1. 

RuLe.—Reduce the fraction which represents the given probability 
to a decimal fraction, and take the corresponding to the B which is 
nearest to this fraction in the table ; multiply by the square root aboye 
described, subtract 1, and divide by 2; the whole number nearest to 
the result is the answer required for /, 

Exampte.—In the preceding example, find 7 so that it is an even 
chance that the number of throws out of 12,000 which give 3, 4, 5, or 
6 shall lie between 8000—/ and 8000+U, Here 4 or ‘5 is the given 
probability, the nearest to it in column B is ‘5027 to which A is *48, 
which raya ary by the square root (or the number whose logarithm 
is 2°1646) is 66-9; subtract 1 and divide by 2, which gives 33 very 
nearly ; e it is an even chance (very nearly) that the number of 
throws out of 12,000, which give 3, 4, 5, or 6 lie between 8000—33 
and 8000 + 33, 

ProsLem 3.—In a+ trials, ¢ and } not being small numbers, and 

ing whatever being known except what these trials tell, it is found 
that kane @ times, and Q happens 6 times ; from which it is ex- 
ceedingly likely that the probabilities of p and q happening at a* single 
trial would have been nearly as a to b, if we had known enough to 
form an @ priori opinion. is we cannot do, by hypothesis : but, 
judging from the preceding events, with what degree of probability 
may we infer that if we been able to form an @ priori opinion, the 
odds for P against Q would have appeared to us to lie between a—k to 
b+kand at+k to b—k? 


Rutz—Calculate k-:- v(225)4 let this be A (in the table): then 


the corresponding B is the probability required, 

eeseccaaoie 600 drawings from an urn, the ball being replaced 
after each drawing, there were 418 white balls and 182 black ones. 
What is the probability that the proportion of white and black balls in 


* In this, and many other cases, tho four-figure logarithms, published by 
Taylor and Walton on a card, will be found by.far the most convenient, 


ors 
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tho urn lies between that of 418—10 to 182+10 and 418410 to | meant an absolute indication, certainly inexplicable except by the sup- 


182—10, or that of 1000 to 471 and 1000 to 402? Here a=415, 
$=182, k= 10; the square root above mentioned has 1°2021 for its 
Jogarithm, and 10 divided hy this square root gives ‘63 nearly, And 
A being ‘63, B is also °63 very nearly, which is the probability required ; 
or it is 63 to 387, or nearly 2 to 1, that for every 1000 white in the 
urn, there are between 402 and 471 black ones. 

Provuiem 4.—When Pp happens much oftener than Q, we feel a very 
high degree of probability (moral certainty) that the same thing would 
happen in the long run, or would continue how long soever we might 

on trying, unless there should arrive some change of circumstances. 
But when P does not happen much oftener than Q, we do not feel the 
same degree of assurance ; for though q might really happen oftener 
than Pin the long run, yet the casual fluctuations of events might 
make the contrary appear in any one set of trials. Suppose then that 
in a+b trials, p has happened a times, and Q has happened } times, a 
and 6 being nearly equal: what presumption can thence be derived 
that the excess will be on the same side in the long rnn on which it is 
in the a+ 6 trials? 

Ruie.—Divide the difference of a and } by the square root of twice 
their sum : let the result be A, and find the corresponding B; to this 
add J, and divide by 2: the result is the probability required. 

Examr.e.—Buffon, in a particular experiment, had to throw a coin 
(say a halfpenny) 4140 times; the result was 2048 heads and 2092 
tails: what is the probability that some excess of tail over head would 
have continued for ever; that is, that the coin he used had in its con- 
struction some mechanical tendency to fall tail rather than head? 
Here a=2048, }= 2092; the difference divided the square root of 
twice the sum is 45, which being A, B is 50, and 1:50 divided by 2 is 
‘75, the probability required. This is }, so that it is 3 to 1 that some 
excess or other of tails would be found in the long run. Observe how- 
ever that this does not mean an excess to the amount of 44 in every 
4140 trials ; but only some excess, small or great: observe also that the 
character of the mint and its processes are supposed wholly unknown, 
sv that no conclusion can be formed about the character of the coin 
except from the observed event. 

The experiment of Buffon, and its particular object, will be found in 
the ‘ Essay on Probabilities and Life Contingencies,’ in the ‘ Cabinet 
Cyclopedia ;’ in which work will also be found a larger collection of 
such problems as the preceding, with fuller explanation and more 
extensive tables. These problems have been here introduced that the 
reader may have an opportunity of comparing and verifying the general 
sameness of results which follows from the two (perhaps) apparently 
differing notions from which the idea of the measure of probability 
may be derived. 

Previously to laying down a few general rules, we shall notice the 
error to which persons who have not thought on the subject are most 
Aigble : this is a confusion between the sort of confidence which is to 
be given to a result of the theory of probabilities, and that which is 
claimed by actual demonstration, Many persons are not aware that 
out of mathematics the greater number of conclusions are 
results: many of them, it is true, so highly probable that their chance 
of falsehood does not amount to that of drawing a black ball from 
among a million of white ones; but still not absolutely demonstrated. 
These highly probable results (so probable that the word probable in 
its common sense is weak as applied to them) form the ordinary know- 
ledge of common life, and being practical certainties, are considered 
and mentioned as certainties, the imperceptibly small chance that they 
may not be true being disregarded. Hence it happens that when a 
result of this theory is announced, with its proper chance annexed, 
and though the probability of its truth is so high that it may rank 
with the moral certainties of ordinary life, there is a morbid disposition 
to dwell rather upon the one way in which the proposition may fail, 
than upon the million of equally possible ways in which it nay be 
true. Thus if it be said that it is ten millions to one that P will 
happen, and not Q, therefore it is m certain that P will happen— 
it is objected, But how de we know that the very next event will not 
be precisely the one of ten millions which isqand not r? The answer 
is, we do not know it in the absolute sense of the word; if we thus 
knew it, it would be a certainty that Pp would happen, and whether pr 
would happen or not would not be a question for the theory of proba- 
bilities at all: but we do know it in the common sense of the word, 
since there are hundreds of conclusions which all men call knowledge, 
which are not so probable that-they can be reasonably shown to have 
ten millions to one in their favour. 

Another way in which the confusion we haye mentioned shows 
itself is,in the habit of reasoning against the b pace | truths just 
alluded to, by arguments which could only be valid against an assertion 
that these truths were absolutely demonstrated. In compliance with 
the forms of language, those = advance such truths treat them as 
(moral) certainties; the opponent oyerthrows their (mathematical) 
certainty, and the fallacy lies in his supposing that he has thereby 
shown them not to possess that sort of truth which was claimed for 
them. For example,a medical man gives his opinion that a crime 
committed without any apparent motive is an indication of insanity: a 
bewspaper ridicules this opinion, and asks, Are there no motives then 
which cannot be discovered? Now, if by apparent was meant apparent 
on the surface, or with slight exantination, and if by indication was 


probable | by 


op tage ey the answer is complete, and the opinion 
untenable. But suppose the jes of many acute persons 

the resources of a whole nation to fail in making the motive of a crime 
apparent, and that this is what is meant by there being no apparent 
motive ; suppose moreover that by an indication of insanity is meant a 
circumstance which renders insanity so 


ithout motive or object shows insanity; a motive, if it 
exist, may almost certainly be discovered by pore ee con- 
sequently the ap; of no motive, after all exertions to , 
one have been tried, makes it most likely * that the crime was 
insanity ; it is in fact as Misly that the oceans wes eat Oe 
as it was unlikely that the exertions to discover a motive should haye 
failed, if there had been a motive. 


The application of this theory to pure logic is contained in the wm P 


sideration of testimony, argument, and their combination. e 

following rules + will be found demonstrated in De Morgan's ‘ Formal 
ic,’ ch. x : F 

Testimony, or authority—which means only testimony of 

force, as the word is commonly to the truth or 

of the assertion. But t not to 

hood of the conclusion, but to the validity of the 

ing it. An argument may be invalid, either by 

‘logic: and yet the conclusion may betrue. Consequently, the proba- 

bility of an argument being valid is a totally different thing from that 

usion 


mode of establish- 
en’ 


ot The per or ilo a argument, depend 
ee of testimony, as must 
initial state of the wea Bho mind with reference to the 
asserted. But though the receiver himself may stand 
‘different position from the witnesses who bring him testimony, yet in 
the mathematical formule he ranks but as one of those witnesses: if 
his initial state be that it is 999 to 1 against the conclusion, the results 
of the theory are the same as if he, being unbiassed, found an addi- 
tional witness to deny the assertion for whose correctness it is in his- 
mind, @ priori, 999 tol. A 
with an even chance for the assertion. And a witness of ry 
_ main brea cr bebidas aso Bayo i é 
ollowing rules are given in mathemati orm, for consistency y with 
the rest of the article: the non-mathematical reader will find thent 
reduced to arithmetical rules in De Morgan's ‘ Syllabus of a Proposed 
System of Logic,’ 1860. * 
Let a number of witnesses, of credibilities p, «', &c., affirm: let 
others, of credibilities vy, »’,..., deny. By the credibility of a witness. 
we mean the belief we have of an assertion of his being correct, before 
we turn our attention to the particular character of that assertion, 
Then the odds in favour of the assertion are ed a Ys (1—») x 
fe ROR 


The probability that the conclusion is tp oa deep a Ray —_ 
argumen produced for 


witness of credibility mM, supported by one 
and o 


bis te given. 
ben testimony and argument are combined, the odds in favour of 
the ,conclusion are M (1—B)} to (l—m) (l—a). The following cases 
mike bo distinatal ; 

rd No evidence; arguments on both sides, Here m=4,and the 
oddst are 1—sto1—a. When a and B are very near to unity, or 


* When this paragraph was written, there was a run against the hypothesis 
of insanity in criminal cases: since that time there has been a longer and 
stronger run in favour of it. Had this article been now first written, in all 
probability the illustration would have been drawn from the excess opposite to 
that chosen for comment in the text, 

+ The account of this matter given in the ‘ Penny Cyclopmdia ’ is not correct, 
though something nearer the mark than anything which preceded, The logicians 
had constantly confounded the probability of validity of an argument with the 
probability of truth of its conclusion ; and the article just referred to followed 
them in their principle, though not in their details, ‘ : ] 

t This word is connceted with associations ; and so is the word 
chance, We substitute probability for the second word, which is used ambi- 
guously [Cuance): but we cannot conveniently dispense with odds; the 
following anecdote, however, may go some way to purify the polluted word. It 
is told by the distinguished experimenter, Professor Faraday, in a lecture ‘On 
Mental Training’ (12mo, 1854), “ When Iwas young, I received from one 
well able to aid a learner in his endéavours towards self-improvement, a curious 
lesson in the mode of estimating the amount of belief one might be induced to 
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person without any bias on his mind begins 
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both arguments very powerful, it is to be assumed that the mind does 
not see the ratio of the small quantities, and the question is evenly 


2. No evidence; argument for. The odds are 1 to 1—a; 
pthc el have considered the subject to be a to 
greater than the second; which 


of the conclusion as an argument of the same probability of validity. 
We introduce this assertion as one of common sense: if the witness be 
wrong the assertion is false : if the argument be invalid, the assertion 
may still be true; consequently the ent is better than the 
witness. How do the formule verify this? As follows :—if a be the 
of both, the odds for the truth are altered by the witness 
in the ion of a to 1—aand by the argument in the greater 
BL Rat weguomncie hovered stlght he: fovon, addsfeocuathtig to th 
4. 9 ever t its force, "som the 
Pails Fe conclusion : for alteration in the ratio of 1 to 1—a is 
increase, let a be ever so small. But it must be remembered that this 
is only true of the argument per se, and has no reference to the possi- 
bility of the weakness of the being itself att argument on the 
other side. If a weak argument be brought forward by a person who 
most probably would know the stronger ones, if there were any, the 
on the other side just spoken of may arise. On this, how- 

ever, and other points, our space obliges us to content ourselves with 
the reference already made. 
Tid verloce protien of which the solutions have been given are 
mathematical consequences of the definition of probability. Every 
such problem is simply one of combinations, however much the length 
of detail, and the number of mathematical abbreviations of the process 
of combining, may tend to make us lose sight of the first principle. 
At the same time it is found requisite to establish a few simple funda- 
mental propositions, which we shall cite, with some consequences. 
As we are not writing an elem treatise, we shall not demonstrate 
these propositions, referring the student to any of the modern works 
ited. The probabilities of the events a, B, Cc, &c., are 


¥ 


ke. 

a a, the probability of a, is meant the fraction which the number 
sp cae Sirens te to rh happening of a is of the whole number of 
cases, that is, both of those in which a can happen, and those in which 
it cannot: all cases being equally likely. And the probability that a 
wjll not happen is 1—a. . 

2. When a and B are events independent of each other, so that the 
happening of either in no way promotes nor retards the happening of 
the other, the probability that both shall happen is a; that neither 
shall happen, 1—a—b+ab; that one only shall happen, a+b—2ab; 
that one or both shall happen, a+b—ab. 

3. When a and 8 are mutually exclusive, that is, when if one happen 

other cannot, the probability that one or other shall happen is a +6; 
coer dears 


na*-1h, that n—1 ate as and one is B. 
n2—* a%, that n—2 aro as and two are Ms, Ke. 


by 
i ‘let a be the {probability that those circum. 
stances would have produced the event; or briefly, let @ be the pro- 
ility that a, when certain, bri about the event. Let b be the 
same for B certain, c for co, &c. m the probability that it was a 
Me ee did happen, is the first of the 


Y ges 


a b ¢ 


a+b+c+ke., atb+c+ke, atbtc4 ko, & 
the pro! that it was B is the second, that it was c the third, and 
so on. Or, convenient, instead of a, b,c, &c., may be substituted 


attach to our conclusions. That person was Dr. Wollaston, who, upon a given 
point, was induced to offer me a wager of two to one on the affirmative. I 
rather impertinently quoted Butler’s well-known lines— 


* Quoth she, I’ve heard old cunning stagers 
Say fools for arguments use wagers,’ 


about the kind of persons who use wagers for argument, and he lained 
to me that he considered such a wager not as a cg ae jeg 

pression of the of belief in the mind of the person offering it; com. 
biniug this curious application of the wager, as a meter, with the necessity that 
ever existed of drawing conclusions, rot absolute, but proportionate to the 
evidence.” : 


any whole numbers which are proportional to them. For example, let 
there be three lotteries, containing balls as follows :-— 


all white, | 4 white, 1 black, | | 2 white, 7 black, | 


A drawing has been made three times from one of these, but from 
which is not known, the ball being replaced after the drawing, and 
every drawing has given a white ball. Required the chances in favour 
of each of these lotteries having been the one drawn from. If it had 
been the first, the chance of the event would have been 1 (or certainty) ; 
if it had been the second, the chance of the event would have been 


4 4 4 6 


4 
5% 5X B2% jos; if it had been the third, the chance would have 


2. 2 2 8 
been F * 9% 92% Fag: The numerators of these fractions, reduced 
to a common denominator, are 91125, 46656, and 1000; whence the 
probability that the lottery drawn from was the first, is 


91125 91125 
91125 + 46656 + 1000’ = 138781 3 
and the probabilities of the second and third lotteries are 
46656 1000 
i38781 4 igs7si- 


The preceding question is well calculated to show the meaning of 
questions in this theory, which is thus seen to be applied to events, 
not because they are uncertain, but because they are unknown. So 
soon as the lottery is chosen, it is certain which it is, but since it is 
not known to the drawer, it is to him as much a contingency as it was 
before it was chosen. 

6. When, in such a case as the preceding, it is required to know the 
probabilities of the events which may happen at any further trials, the 
probability of each lottery having been the one in question is to be 
multiplied by the probability of the new event arising from that lottery- 
taken as certain, and the results added together. Thus, suppose there 
are two lotteries, one having all white balls, and the other equal numbers 
of white and black balls; two drawings have been made from one of 
them (not known) and both drawings have given a white ball; what 
is the probability that a third drawing from the same lottery would 
also give a white ball? The chances for the two lotteries are found 


4 1 
by the last to be = and =, while the, chances of a white ball from 


Eee® 
BBO 


1 4 
one and the other are 1 and z It follows that = x 1+ 


9 
To is the chance of the third drawing giving a white ball. 

7. If A or B must happen at every trial, and if in m trials nothing 
but «a has ha: ed, and if we know nothing whatever about the 
nature of circumstances, then it is m+1to 1 that a shall 
happen at the next trial,and m+1 to & that a shall happen throughout 
the next & trials. But if in m+n trials a have occurred m times and 
B nm times, it is m+1 to n+1 that a shall occur at the next trial. 

8. Every event that can happen must happen, if trials enough be 
made ; and not only must happen, but must happen any number of 
times in succession, For example, if there be only one white ball to 
100 black ones in an urn, and if drawings enough be made, the ball 
drawn being always returned and the urn properly shaken before a 
new trial, a person who goes on must at last draw that single white 
ball 1000 times running. This is a conclusion which the beginner 
cannot receive, particularly when he is told that 1,000,000 might be 
written for 1000, or any other number however high. Nevertheless, 
it will, in the course of his studies, not only be made clear to him, but 
it will also be shown that it is a conclusion which may be made obvious 
to common sense without any very profound mathematics. 

9. If the odds against an event happening at any one trial be n to 1, 
there is an even chance of its happening in ‘69 x n trials,* it is 10 to 1 
that it happens in 2°40 x n trials, 100 to 1 that it happens in 4°62 xn 
trials, 1000 to 1 that it happens in 6°91 x n trials, and 10,000 to 1 that it 
happens in 9°21 x trials, Thus if it be 200 to 1 against success in 
any one trial, 9°21 x 200 being 1842, it is 10,000 to 1 that there shall 
be one success at least in about 1842 trials. Butifa person should make 
1000 trials without one success, he would have no right to say that 
it is 10,000 to 1 in fayour of one or more successes in the next 842 
trials. 


10. When any sum box pra upon a contingent event, the present 
value of that ah is such a fraction of it as the probability of the 
event happening is of unity. Thus 20. to be gained if an event 
happen against which it is ¥ to 1, is now worth only the eighth part 
of 20/. 

There are no questions in the whole range of applied mathematics 
which require such close attention, and in which it is so difficult to 
escape error, as those which occur in the theory of probabilities, This 
makes it hard to lay down in a short space either maxims or examples 
suflicient to be really of use in advancing the student’s progress; and 


¥ The numbers ‘69, 2°40, &c,, are all approzimations. 
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of all subjects, there is no one in which writers of every grade have 
eo fy or so strangely made mistakes of mere inadvertence. 
One was pointed out about twenty years Bi (‘ Camb. Phil. Trans.’) 
into which both Laplace and Poisson had fallen, one after the other; 
but the discoverer of their slip proved himself signally liable to 

ter ones a very little while after. (‘Cab, Cyclop. : Probability and 
Fite Insurance," p. 28.) 

We shall conclude by a brief account of the historical progress of 
this branch of science ; referring the reader for more detail to Mon- 
tucla, and to the Treatise ‘On Probability,’ in the ‘ Library of Useful 
Knowledge.’ Those who cultivated games of chance must at all times 
have had a general notion of combinations which were more probable 
than others, and must have seen that those cases of which there were 
most to happen, always did in reality happen most often, They could 
not fail to know, by reckoning on their fingers, that out of, for instance, 
all the throws of a pair of dice, there are only six doublets, and thirty 
other equally possible cases; nor could they have missed knowing that 
this must be the reason why doublets occur seldom in comparison with 
other throws. Notwithstanding this, the mathematical history of the 
subject usually dates from a fragment by Galileo, which merely shows 
why 10 can_be oftener thrown on three dice than 9, and two problems 
proposed by Chevalier de Méré to Pascal, in 1654, concerning certain 
points connected with games of chance, 

That the history of correct investigation dates from this period 
there can be little doubt, but the subject had been previously considered 
by Cardan, in a work, ‘De Ludo Alew,’ published from his manuscript 
in the first volume of the collected edition of his works, and never 
separately; and also so badly printed as to be almost unintelligible ; 
circumstances both of whic: have probably contributed to keep it, as 
it has been kept, totally out of view. Cardan's theory is perfectly 
false : he supposes, for example, that since there are six faces to a die, 
it will happen in the long run that each face will come up once in six 
throws, which is true when many collections of six throws are 
averaged; but from this he draws the false conclusion that it is an 
even chance that any one face comes up in three throws. His 
numerical reasoning is therefore totally incorrect ; but his notions on 
the general subject of probability are reasonably sound. Fortune, 
according to him, does not decide the general average of the play, but 
only the deviations on one side and the other which a small number of 
cases present; and experiment would, he says, prove that the long run 
would agree with the predictions of theory ; it were to be wished that 
he had tried it on his own theory. This treatise was written about 
1564, and published in 1663. But before this, in 1657, the tract of 
Huyghens, ‘ De Ratiociniis in Ludo Alem,’ was published asan appendix 
to Schooten’s ‘ Exercitationes Geometrice,’ being not only the first 
regular treatise, but the first which applies the theory to chances of 
loss or gain. It was translated into English, with additions, in 1692, 
the reputed translator being Motte, the secretary of the Royal Society. 
Then followed the ‘Analyse des Jeux de Hasard, by Montmort (first 
edition 1708, second, enlarged, 1713), a work of higher mathematical 
pretensions. The ‘Ars Conjectandi, of James Bernoulli, posthu- 
eo geperemgy by his nephew Nicolas, in 1713 (and which, it may 
be worth noting, is not contained in the collection of James Bernoulli’s 
works), gives the first glimpse of the more difficult class of problems 
in which processes containing very large numbers are abbreviated by 
mathematical analysis. This was carried still further by De Moivre, 
whose first work, a paper,‘De Mensura Sortis’ (‘ Phil. Trans., 1711), 
was € ded into his celebrated treatise on the doctrine of chances, 
first edition 1718 (not 1716, as frequently stated), second edition 1738, 
third edition, with his ‘Treatise on Life Annuities’ 1756. The next 
step was made by Bayes (‘Phil. Trans.” 1763 and 1764), who first 
pes gts the probability of hypotheses as deduced from observed 
even 

The great work of Laplace (first edition 1812, third 1820) had in 

it part si at various previous times in the ‘Memoirs’ of the 
lemy of Sciences, It is remarkable, first by the extension of 
methods which it furnishes; secondly, by its giving at one view the 
whole state of the science and its applications ; chirdly, by the particular 
attention given to the application of the theory to the results of obser- 
vation. ean; Least Squares] The next step in the history is 
Poisson's ‘Recherches sur les Probabilités des J ugemens,’ 1837, which 
gives the grand results of Laplace by a somewhat different analysis, 
and applies them particularly to the decisions of courts of law. This 
a of application had been before considered by Condorcet, in his 
* Essai sur l'Application de I’Analyse & la Probabilité des Decisions,’ 
Paris, 1785. It may also be worth while to mention the ‘ Traité de 
Calcul Conjectural,’ of Parisot, Paris, 1810, a work which deals largely 
in the espe! simple combinations, The elementary work of longest 
standing, which exhibits some view of the higher mathematical appli- 
cations, is the ‘Traité Elémentaire du Calcul des Probabilités,’ b AL 
Lacroix (second edition, 1822), ‘The ‘ Essai Philosophique’ of Laplace, 
which is an introduction to the third edition of his theory, contains no 
mathematics, and may be usefully read with any elementary treatise. 
The ‘Instructions Populaires sur le Calcul des Probabilités’ by M. 
Quetelet, Brussels, 1828, contains the most elementary view of the 
eubject, and uses only simple arithmetic. 
_In England, since the publication of Simpson’s ‘Laws of Chance,’ 
1740, and the ‘Laws of Chance,’ by Samuel Clark, 1758, little was 


written on the mathematical theory except so far as it had reference to 
life annuities and assurance, until a recent period, About 1830 
Messrs. Lubbock and Drinkwater ( une) published a tract ‘On 
Probability,’ in the ‘ Library of Useful Knowledge,’ giving more ral 
methods of applying modern iy oar re investigation than had } 
appeared in this country; by a binder's mistake this work is often attri- 
buted to Mr. De Morgan. In pe rdeeg piconet a Probalslities’ 
in the ‘ Encyclopedia papi y pein oy written by Mr. De Morgan, gave 
the results and methods of Laplace on most o! r 

the theory, The ‘ Essay on Probabilities, and on their A) i 
Life Contingencies and Insurance Offices,’ published by 
writer in the ‘ Cabinet Cyclopedia,’ 1838, exhil 
out mathematical inv ion, and the results 

he 


of Poisson. This treatise is | encwpeee separately, _ 
On subjects connected with thisarticle,see Gamma; Risk; WaGER; 
Mean; Least Squanes; OBSERVATION AND EXPERIMENT; WEIGHTOF 
Opservations; Annuity; Morta.iry; Reversion, &c. 5 
PROBATE, oboes : . 7 
PROBATE, COURT OF. The grant of letters of administration of the 
effects of persons dying intestate, and of probate of the wills of testa- 
tors, which were formerly the prerogative of the Ecclesiastical Courts 
{EccresrasticaL Courts], have been recently (20 & 21 Vict. ¢, 77) 
vested in a newly established court, called the Court of Probate, 
The functions of 


administrators remain the — 
same as formerly. A central registry of wills and administration is 
established in London, and district i ae are established in : 
of the principal towns of England, The office or registry in which 
probate or a grant of administration is to be sought, is no longer to be 
determined by the locality of the assets of the deceased person, ye 
the place where the deceased had a fixed abode at the time of dei 
Should the testator or intestate have a ent place of residence 
in one of the registry districts at the time of his decease, probate or 
grant of administration may be obtained there; but the executors or 
parties claiming administration may, if they think fit, apply to the 
principal or metropolitan registry, and this may in some cases be 
found more convenient, Original wills proved in the country will 
be preserved in the district registries; but copies of them will be 
transmitted to the principal rogiatry in London, so that in future the 
metropolitan registry will be the most convenient office of search for 

will whatsoever. 

e practice of {the Court of Probate has been thrown open to the 
whole legal profession, so that the close monopoly of apr ga 2 
business formerly enjoyed by advocates and prostoms is at an en 
The court is presided over by a single j , who sits at Westminster, 
An appeal lies from his decision direct to the House of Lords. 

In cases where a person dies in one of the forty districts, leaving 
personal pro under 200/., the judge of the County Court of the 
district has jurisdiction should any contention arise, but from his 
decision an appeal, which is final, lies to the Court of Probate. 

One principal advantage of the iew system lies in the removal of all 
difficulty as to the question where a will ought to be proved, and the 
old question of bona notabilia, on which the necessity of obta 
prerogative probate or administration was founded, The rules 
evidence in the Court of Probate are to be the same as those in courts 
of law and equity, while its proceedings are likewise assimilated to 
those of the courts of common law. 

The duties raised in the Probate Court yielded in the year ending 
March 31, 1860, the sum of 3,463,226U., including the succession duties. 
The legacy duty is charged on legacies of the value of 20/, and upwards 
out of personal estate or charged upon real estate, and upon every share 
of residue. Legacy to a husband or wife is exempt from duty. Toa 
child, the husband of a child,a parent, or any lineal descendant or 
ancestor of the deceased, the duty is 1/, per. cent,; to a brother or. 
sister or their descendants, 3/. per cent.; to an uncle or aunt or their 
descendants, 5/. per cent.; to a great uncle or great aunt or their 
descendants, 6/. per cent,; to any other relation or any stranger in 
blood, 102. per cent. The probate duty is payable on the sum 
left by the deceased, For sums above 20/, and not exceeding 100J, the 
duty is 10s, if there is a will; and if there is no will the duty of 10s. 
is ble on sums of 201, and not exceeding 50/, The duties con- 
tinue to increase according toa certain scale. The succession duties 
on real estate have the same scale, and the valuation is made according 
to aa Apt we annuity. hing a 

PROB 7péBAnua) means simply a thing put fo: or : 
ag In mathematical language it pgs which is requnae to 

done, and in the earlier writers is distinguished from a theorem, or 
assertion to be proved, in that the latter does not require any specific 
object to be effected. Thus, “all the angles of a triangle are 
equal to two right angles” is to be shown or made evident, and isa 


- — = 
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theorem; but “to draw a circle through three given points” presents 
an object to be effected, and is a problem. But it must be remembered 
that this difference lies more in -the nature of the result than in the 
method ; for the solution of this problem, so called, is an intuitive 
corollary from the theorem that if three points be joined, and perpen- 
diculars be drawn bisecting two of the joining lines, the intersection of 
these perpendiculars is equidistant from the three poi It is also to 
be noted that this distinction of theorem and pro’ appears neither 
in the Greek of Euclid, llonius, nor Archimedes, the general term 

all three, and in all cases, being xpéracis, which is trans- 
lated iti The distinction then is of a later date, and is 
the work of annotators; it appears in according to the Latin 
of Commandine. It does not appear in the translation of Euclid by 
-Athelard (which goes by the name of Campanus); and the first 


edition of the Elements in which we find it is the subsequent edition 
ofZambertus. If we leave the modern followers of the old geometers, 
we find the word problem used in its simple etymological sense of 


; but for the most employed when the some- 
thing contains, or has contained, a remarkable difficulty. 
Thus to this day we talk of the problem of three bodies, as being 
one of the methods which are hoped to be found capable of decided 
improvement. In algebra the word is variously used, though, accord- 
ing to the ancient distinction, the solution of any equation of condition 
should be called a problem, and the establishment of any identity 
a 


PROCESS. This term, in its original sense, comprehends the whole 
of the i which take place, and are recorded the 
court, in the course of a suit, criminal or civil, previous to final judg- 


Civil process was formerly, and until lately, practically divided into 
pic a iteeenh tone Goattoraly Taree oo ction} vicinal ond 
igi more commonly as ori writs, issued ou 

of the common-law side or of the Court of Chancery. 
Since the substitution for it of writs of summons, the latter are some- 


od ang. ae Mah tibeli lenses Tokwien the veh wok aod Gaal 
judgment, including writs issued for the of compelling the 
attendance of jurors and of witnesses, for other ee 
writ, it was 


it, i 
of mesne even in where it formed the legal as well as 
Wie totdal comathelomiedh of the suit, os ia solve facies, audéd 


quereld, &c, . 
Final process is the term applied to express writs of execution, 
N. 


judicial process, 
because they issue under the authority of the court in which the 
enchy agen 4 A great variety existed in the different forms of 
process by w! actions were formerly commenced in the three supe- 
rior common-law courts; but in all actions the process is now a writ 
y summons, in a form prescribed by statute, which is addressed to the 
it, and requires him to cause an appearance to be entered 
within cight days from the service of the writ. If the writ be served 
on the defendant, or so served that it must have come to his know- 
ledge, and he does not enter an appearance, the plaintiff may sign 
judgment by default. te : 
Arrest upon mesne process (as it is called in the statute) was taken 
away by 1 & 2 Vict. c. 110, except in cases where an arrest is ordered 
the court or a judge; in which case a capias may issue at the same 
as the writ of summons, 
(See 3 & 4 Will. IV. c. 27, 8.36; 2 & 3 Vict. c. 27,8. 3; the Common 
Law. Procedure Acts of 1852, 1854, and 1860; the Bills of Exchange 
Act, 1855; and the 


: , &e,, to come into court, 
which, under this process, must be done by summoning him. If the 


warrant issued for his 
trate of the district, 


prison for trial, if upon the examination there appear to be grounds to 
suspect that the party is guilty. (11 & 12 Vict. ¢. 42.) bed 

bench warrant, as it is termed, may also be issued by the justices 
of assize when an indictment is found, 
_ PROCESS-VERBAL (Procés-verbal) is a term derived from French 
jurisprudence, in which it signifies a memorandum or instrument 
drawn up and attested by officers of justice, containing a statement of 
the circumstances which haye taken place upon the execution of a 
commission, upon an arrest, upon a precognition or prelimi exami- 
nation of A wing accused, or in the course of other legal investigations, 
and set f in the order in which they have occurred. The term is 
now frequently applied to a contemporaneous detailed minute or note 
of any formal p » though not occurring in the course of any 
legal inquiry: ex. gra., a note of the discussions which are taking 


place during the negotiation of a treaty, &c. 
PROCLAMATION. By the constitution of England, the crown 
possesses the exclusive prerogative of issuing proclamations; for 


although this authority is exercised by the lord mayor in the city of 
London, and by the heads of some other corporations in other cities, 
for certain limited purposes, it is always founded upon custom or 
charter, and consequently only exists in such cases by delegation from 
the crown. 
_ The nature and objects of royal proclamations are various. In some 
instances they are merely an authoritative promulgation of matters of 
state, or of acts of the executive government which it is necessary that 
all persons should know, and upon notice of which, as presumed to be 
conveyed by a public proclamation, certain duties and obligations 
attach to subjects, Proclamations of the ion of a new king or a 
demise of the crown, and proclamations for reprisals upon a declaration 
of war with a foreign state, and for rendering coin current within the 
realm, are examples of this kind. Another class of proclamations con- 
sists of those which declare the intention of the crown to exercise 
some prerogative or enforce the execution of some law which may 
have been for a time dormant or suspended, but which a change of 
circumstances renders it n to call into operation. Thus the 
crown might, by a proclamation in time of war, lay an embargo upon 
shipping, and order the ports to be shut, by virtue of its ancient and 
undoubted prerogative of prohibiting any of its subjects from leaving 
the redlm. Another, and by far the most usual, class of proclamations 
issued by the crown consists of formal declarations of existing laws and 
nalties, and of the intentions of government to enforce them, 
Saar as some of the early books term it, quoad terrorem populi, and 
merely as admonitory notices for the prevention of offences, A familiar 
instance of this kind of declaration is the proclamation against vice and 
immorality, appointed to be read at the opening of all courts of quarter 
sessions, 


At present the royal tive does not authorise the creation of 
an offence by proclamation which is not a crime by the law of the land. 
In early periods of our history after the Norman conquest, the power 
of the crown in this respect appears to have been much more extensive, 
and instances of proclamations may be found in Rymer's ‘ Fodera,’ and 
elsewhere, evincing an assumption of almost despotic authority by the 
crown. In the reign of Henry VILL. the king was enabled, with the 
advice of his council, to set forth ions under such penalties 
and pains oe might seem necessary; but this was by Act of 
Parliament, and the statute was repealed about five years afterwards. 
A strenuous attempt was made in 
the crown by increasing the prerogative of making proclamations, 
which, though encouraged and promoted by the Lord Chancellor 
Ellesmere and Bacon, were resisted by Coke, and occasioned great 
alarm and dissatisfaction among the people. The encroachments 
which had been made and attempted in this respect are enumerated 
and complained of in the ‘ Petition of Grievances’ by the Commons, in 
1610 (Howell’s ‘State Trials,’ vol. ii.); and in the same year it was 
expressly resolved by the judges (of whom Sir Edward Coke was one) 
that the king could not by his ation create an’ offence which 
was not an offence before; “for if so, he might alter the law of the 
land by his proclamation.” (Coke’s ‘ Reports,’ part 12.) 

CONSUL. [Coxsvt; Provuycra.] 

PROCTOR, derived from the civil law term “ procurator”—one 
that seeth after another man’s affairs. It is the designation of those 
who in the Ecclesiastical and Admiralty courts (where the forms of 
the civil law prevail), conduct the business of their clients as attorneys 
and solicitors do in the courts of law and equity, but in order to enable 
them to act in the Ecclesiastical court, they must be formally autho- 
rised by a “ proxy” from their clients to do so (129 », Canon). Proc- 
tors also act as notaries public, in attesting acts and conducting 
proceedings in their own courts, but they do not possess the authority 
of notaries generally. In order to in the Ecclesiastical courts, 
they must be admitted by the ishops of the respective provinces, 
by application to their vicar-general or official principal. In the 
Admiralty court they are admitted by the judge of the court. 

The recent Acts of Parliament, however, the 20 & 21 Vict. ¢. 77 
(the Act to amend the law relating to Probates and Letters of Ad- 
ministration), and the 20 & 21 Vict. c. 85 (the Act to amend the law 
relating to Divorce and Matrimonial Causes), have transferred to the 
temporal courts the jurisdiction of the Ecclesiastical courts over wills, 
intestacies, and divorce, and in so doing, the practice is no longer con- 


e reign of James I. to 


33 PROCURATOR, 


fined to 
solicitors. The 22 & 23 Vict. c. 6, 


woocates and proctors 
pnereee through the medium of proctors: they 
containing the jculars required to enable 
without publication of banns, The 5 Geo. II. c. 18, 8, rg. one 
hibits practising proctors from being justices of the peace. But they 
are exempt from serving on juries, or being made parish officers, as 
churchwardens, &c, The term “ proctor” is also applied to — of 
clergy, who are selected by their brother clergy to represent them 
prem ion [Convocation]. For the practice of the Ecclesiastical 
courts, see Courts, EccLestasticat. 

The two proctors in the universities of Oxford and Cambridge are 
Kieiaeksa by each college in rotation from am the resident 
masters of arts. They hold office for a year; they have two pro- 
proctors. Their office is of dignity and importance ; they rank 
after the vice-chancellor, heir duties are to order and 
discipline among the under-graduates, and to aid authorities in all 
their im: t functions. é 

PROCURATOR, a manager or agent, whence the word proctor is 
formed. 

A Roman procurator was a person appointed by another to conduct 
a cause for him, and it required no particular words to constitute a 
procurator. A man might commence a suit as a procurator, without 
showing his authority; but he was obliged to produce it before the 
_—— to a decision, or to enter into security that the plaintiff 

abide by his acts. (Gaius, iv. 84.) 
pire the governor of a province was, in certain cases, 
called a Procurator, or Procurator Cwsaris. Sometimes this Procurator 
had not the government of a province, but only managed affairs of 
revenue (res fisci). (Provan). 

Solicitors in Scotland who practise in the courts of the Sheriffs, are 
usually called Procurators; and in judgments the courts generally 
recite the hearing of the Procurators of the parties, 

Procurator Fiscal, in Scotland, is the term used to denote the public 


prosecutor. - 
, PROCYON, [Srrrvs and Procyon.] 

PRODUCT, a term really equivalent to result, but used only when 
the result is the one obtained by the multiplication of two or more 
quantities. 

PROFANENESS. [BiasrHemy.] ~ 

PROFIT, one of the three into which all that is derived from 
the soil by labour and capital is distributed, the other two being wages 
and rent : from these three sources arise all the revenues of the com- 
munity. Profit is therefore the lus which remains to the capitalist 
1 ohh heen rings g Med adbn os > amen de the capital 
expended during the process o uction. To obtain this lus is 
the only object for which satedis ease 2 

Profits have a tendency to fall to the same level in all branches of 
nceneery for if the ratio of profit in proportion to the capital em- 
ployed be greater in one than in another, more capital will be directed 
to that which affords the highest profit ; and the powers of production 
being increased, the supply is greater, prices fall, and the equilibrium 
mel ese is pe ea A distin = = however be _ between 

apparent profit. en the employment of capi! attended 
with extraordinary risk, profits are nominally high 5 but after deduct- 
on Aypstgrvephaalemboleetar segues ae profits tend to the same 
level as the ordinary rate. e case is similar in occupations of a 
disagreeable or agreeable nature, the pleasantness of the latter counter- 
balancing the low rate of profit. A wholesale merchant and a retail 
trader both dealing in the same commodities may appear to obtain 
different rates of profit; but in the latter case wages are confounded 
with profits, and when they are ppecpeniy distinguished, the apparent 
disproportion is diminished. nless we reduce profits from their 
apparent to their real value, there is no truth in the maxim that the 
rate of profit is uniform in the same country at the same time. 

The natural tendency of profits (whether arising from capital em- 
ployed in agriculture or in manufactures) is to decline as neces- 
sities of the population render it to have recourse to inferior 
soils. Happily, improvements in and in the art of agri- 
culture, better combinations of labour and capital, and greater freedom 
of commerce, are calculated to arrest this movement; and 
to such sources of relief every highly advanced onary must look as a 
means of sustaining its prosperity ; for whatever the neces- 
a from the poorer soils, tends to maintain the rate of 


Two other causes have great influence upon the rate of profit, 
namely, wages and taxation. A rise in wages will diminish profits, 
unless industry becomes more productive; but if the latter take 
both may rise at the same time, either in the same or in different pro- 

according to circumstances, 

Taxation will diminish profits, unless wages fall or industry become 
more productive. Taxes on profits, when fall alike upon all 
capital engaged in productive industry, are pal by the owners of 
capital, who have not the power of charging the tax upon consumers, 


ule, 
place, | when all differences after a certain one vanish. The rule is, when aq 


eans of accumulation are diminished whon the profits of only 
f traders are taxed, and they would betake a: 9 
charge the consumers _ 
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ture or fences ing produced by the morbid 


series of numbers following any law should ui : 


called a but the word is usually restricted to two sorts of 
coprsalen Cait Cameo ey 00 means correctly, arithmetical 
and geometrical: the analogies pointed out in ReoraNnoLE give 


f these terms. a 

arithmetical ion is one in which the terms continually 

increase or di eqeely, Tocieling, se on ecenen tae eae 
us 


which they do not increase or diminish at all. 


7, 7, 7, 7, &e. 7, 8, 9, 10, &. 

10, 04, 9, 8h, &e, 2, 34, 44, 59, &e. 
are sets of terms in arithmetical ae The following proposi- 
tion contains the principal part o i Py 


their i— 
tn bate fot tenes ot caaeeieniod 
difference between any two terms (n 


and if a, be the nth term from and 
of n terms, we have 


ive, ie 


a exclusive, and 8, the sum 


differences of the differences, 
is given for any term of a series, or for 


n a—ta=3 5. 


 =a+n, Aa+n,d2a+n,A%a +, ke. 
Sq = 2, a+n dat nd*a+ nd%a +, &e, 


Thus in the series 1 + 5 + 17 + 43 + 89 + 161+ &c., the law of 
whose terms is undiscoverable at first sight, we shall 
beginner may, till he knows better, call i 
Gissover ‘both the daw ‘et The ‘terme 60d What Wt ABae 
follows :— 


n=n, n=N 


—1 
3 » =n 
Then 


B gg 28 Z@ a=1, Aa=4, A’a=8, 
, , - 
eo Ata=6, A‘a=0, A'a=0, 
4 20 ¢ &e. 
eed 


a, = 1 + 4n, + Sn, + Gn, = n® + (n + 1)* 
Sm =n + dng + Bn, + Gn, 
=~ (.2=2) y noes) 


Thus the seventh term (the sixth after 1, n=6) is 6°+ 7%, or 265, 
and the sum of 6 terms ( n=6 in the second formula, in which 
remember that s" is the sum of » terms, not of n terms after a) is 
(4.6.5)? + }.6.7.18, or 316, which may easily be verified. [Sum] 
The apparently accidental circumstance above aluded to, is the 
of all the differences of a from and after the fourth. But it 
is to be observed, that the series was originally constructed so as to 
make all differences vanish after the fourth, and that the 
theorem will never change indefinite into definite form’ 


an algebraically rational and integral function of m of the p 
that is, of the form kn? +In?-!+, &o., all differences after the pth 


order, 
vanish, and then only. Ww 
i ion is when the terms of a series increase or 


Progression 
diminish by the use of the same multiplier, whole or fractional, 
including, as an extreme case, that in which the multiplier is unity, 


735 PROGRESSION. 
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Thus, the multipliers being 1, 3, 4, and 2, the four following sets of 
terms are in geometrical progression :— 
7, 8, Y, SB, &e. 
9, 18, 36, 72, &e. 
If a be the first term, and 0 the second, the nth term is a (6+a)"—, 
and the sum of n terms is * 
a™ — bn ob" — as 
a (a—b) * @=b—a) 
aceording as @ is ter than or less than 5. But when a=5, the 
sum is of pr Beng b+a=r, that is, if the terms be a, ar*, ar’, 
&e., the nth term is ar™—!, and the sum of n terms is 
1—7 rm —1 
at Selalermest 
as 7 is less than or greater than one. If r be less than one, 
the series of terms, however far it may be carried, never reaches a-- 


1—r), though it may approach this limit with any degree of near- 
Nii iat veal er tBiottnesbos ot Wenine enificioatly erect 
_ Thus the following equations, 
2=14+44+34+44+R+ke. 
1=3+§+H4+Ataist ke. 
though always erroneous, stop where we may, yet can be brought as 
near to truth we cg Me writing down terms enough on the 


as 

second side. In the use of the word Ivrinirz, as explained in the 
article + subject, we may then say that the above equations 
are absolutely true, if the series be carried ad infinitum. The 
general equation, made absolutely true, after stopping at ar* in the 


apnth 
l-—r l—r 

Other points connected with this equation will be mentioned in the 
article Serres. ; 

There is no doubt that every whole can be subdivided into parts 
without limit, or, in common language, can be divided into an infinite 
number of parts. An old fallacy, mentioned in Morton, receives its 

ion from the preceding. If we make a=1—r, the equation 
carried ad infinitum becomes 
1=(1—r)+(l—r) r+(1—r)r?+, &., ad inf, 

By giving different values to r, we have therefore an infinite num- 
ber of ways of subdividing unity into an infinite number of 3. If 
then we take a problem in which an antecedent is followed by a con- 
sequent; and if dividing the antecedent into an infinite number of 

we consider separately the parts of the consequent which 
to those of the an t, we shall of course divide the conse- 


=a+tart..-bar+ 


uent into an infinite number of parts. It would be a gross fallacy to 
fer that the uent must be infinitely great, because it is pro- 
duced in a nev ing succession of since that 


never-ending 
r4 


tortoise ; then Tz is necessarily the mth part of at, BC of TB, CD of 
BC, &c, Hence, if ¢ be the time in which Achilles moves over AT, 
this time, added to his times of going over TB, BO, OD, &c,, or t, tm, 
t+m’, &c., make up 


1 oa Nii ot 5 “a : 
ut ae te eit get iat +» &e,, ad inf. ) 

Now if m be greater than 1 (for unless Achilles move faster than 
the tortoise, it is admitted he can never catch it), the series above 
named is 1 +(1 ss ) so that the whole time is tm—(m—1), and 

m 
the whole length a m is am--(m—1), the same answer as would be 


produced by common methods. The sophism divides this length into 
the infinite number of parts 


a a a 


@ — oa = & 
m mms ‘- 
and taking the times due to each, 
gre &. + Bowie wa: 
m m= ms 


assumes the sum of the latter to be infinite. 

In the work of a celebrated political economist there is the follow- 
ing argument, to show that a tax on wages must fall on the labourers ; 
for if it did not so fall, wages would rise, whence the price of goods 
would rise, which would again cause a rise of wages, and this again a 
rise in goods, and so on ad infinitum, which is inferred to be absurd. 
This is of course precisely a repetition of the preceding case; and 
granting all the premises, the conclusion by no means follows. For 
that conclusion is that the rise would go on without limit, which need 
not be the case. 

The best way of remembering the summation of a geometrical 
series is by a verbal rule, as follows:—The sum is the difference 
between the first term in and the first term out, divided by the differ- 
ence between the common multiplier and unity. Thus the sum of 
30 + 90+ 270 +810 is 2430 — 30 divided by 3 —1, or 1200. f 

PROHIBITION, a writ to prohibit a court and parties to a cause 
then depending before it from further proceeding in the cause, It 
will be convenient to define,—1, out of what courts it issues; 2, to 
what courts it may be addressed; 3, under what circumstances it is 
grantable ; 4, at whose instance it may be obtained; 5, at what time 
it may be obtained ; 6, the form and incidents of the proceeding, 

1. A writ of prohibition usually issues from one of the three 
superior courts of common law at Westminster. It may issue, from 
the Common-Law Court at Lancaster, and from the common-law side of 
the Court of Chancery. 

2. It may be addressed to any other temporal court, such as to the 
Admiralty Courts, to Courts-Martial, to any inferior court in a city or 
borough, to the Duchy or County Palatine Courts, to the Stannary 


Courts, to the Commissioners of Appeals of Excise, to any court by 


was- uced dividing avowedly finite antecedent 
an infinite anergy No one could fail to detect the 
ing :—“ Let m be divided into an infinite number of parts, a,b, 
each of parts be doubled ; then the result is made up 
2c. 


+ 


be 

&c., ad infinitum ; consequently 2a+2h+2c+, &e., 
up of an infinite number of quantities, is infinite.” 
this fallacy was not only produced in an ingenious form, 

as a sophism [Morron], but has even reappeared in modern times as a 
serious argument.  sophism is known by the name of “ Achilles 
and the Tortoise.” The swiftest of men runs after the slowest of beasts, 
without (says the sophism) the possibility of ever overtaking it. For 
if, when they set out, Achilles be at s and the tortoise at 1, then by 
the time Achilles has run over At, how fast soever he may run, the 
tortoise will have gone over some length, say TB; while the hero goes 
over TB, his dinner (for dinner he may have out of it,in spite of the 
sophism) goes over BO, and so on ad injinitum. How then, asks the 


iFee 
i 


Let «fF ve calied a, and let Achilles move m times as fast as the 
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usurp without lawful authority, or to a court whose authority has 


expired. When any one has a citation to a court out of the realm,a | 


prohibition lies to prevent his answering. It seems also that it might 
issue to the Court of Exchequer, and to the Court of Common Pleas ; 
but not to the Court of Chancery; nor is there any instance of a pro- 
hibition to the King’s Bench. It may be granted by any of the three 
superior common-law courts to any spiritual court, and by the 
common-law courts of Chester and Lancaster to the spiritual courts 
within the county palatine and duchy. 

3. The writ is grantable in all cases where a court entertains matter 
not within its jurisdiction; or where, though the matter is within its 
jurisdiction, it attempts to try by rules other than those recognised by 
the law of England. Matter may be said to be not within the juris- 
diction of a court in two senses: 1, when the subject-matter enter- 
tained is in its nature not cognisable by the court; 2, where the 
subject-matter is in its nature cognisable by the court, but lies out of 
the local district where only that court has jurisdiction ; or, in the 
case of a court whose jurisdiction is general, when the subject-matter 
lies in a local district exempt from the general jurisdiction of the 
court, or where the subject-matter of the cause relates to persons over 
whom the court has no jurisdiction. 

A prohibition will lie—to the courts of Admiralty, if they entertain 
q ons of a contract made or to be executed within the kingdom; 
to the county court, if an action be brought in it on a judgment in 
one of the superior courts; to a spiritual court, if it takes cognisance 
of any plea concerning a title to an advowson, or an office, or goods, 
money, or chattels ; this applies even in the case of goods or orna- 
ments given to a church, or matters of a criminal nature punishable 
only temporarily : in short, as it has been said, anything for which a 
remedy exists at common law. 

Prohibition lies equally both where the matter of the suit is not 
cognisable by the court, and where, though the substance is cognisable, 
matter arises during the progress of it, and is clearly about to be tried, 
over which the court has no cognisance. Thus, if in a cause properly 
cognisable by a spiritual court, a question arises, and is necessarily 
about to be tried, as to the existence of a custom, or a prescription, or 
the limits of a parish, or where in a suit for tithes ee 

z 
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modus, or that the lands are discharged by statute, or tithes are 
claimed of things for which no tithes are due, or the defendant makes 
title by lease, &c., a prohibition will lie immediately. And a pro- 
hibition is in all cases grantable where a court allows i or dizallows 
legal evidence, as where the Commissioners of Ap ‘or the Excise 
determine by the minutes of evidence taken by a justice of the peace, 
instead of examining the — vivd aay hp: a argo Ne 
disallows f of ent, &c., because proof of it is made only by a 
Single witnemn, oF SAMS: Ma ialeccmetrind an Act of Furliacmaik or 
disallows an award when it is good by law. 


A ition will also lie where a court attempts to extend its 

isdi to ies over whom it has none, as where a court-martial 
hare into conduct of a person not a soldier or sailor; the 
Stannary where neither parties are tinners, nor the matter in 
question in, &e. 


tin, 

4, A prohibition may be obtained at the instance of either party to 
an ecclesiastical suit. In the case of a suit for tithes against a lessee 
it may be obtained by the reversioner. Where a court has no juris- 
diction over the matter of the suit, a prohibition is grantable at the 
request of a mere 5' 

5. Ifa court has no cognisance of the matter of a suit, prohibition 
will lie immediately after appearance, and it may be obtained by 
plaintiff or defendant at future time, even after sentence, appeal, 
and affirmation ; or after j and execution, provided it appears 
by the proceedings that the court had no jurisdiction. When the 
court has cognisance of a cause, prohibition will not lie until the 
ar alg aoe 8 oe peg pap not eat eed bn kee taiooet 
progress of being tri e matter is admi e litigan’ 
parties, the court is still entitled to Seeman. quent ag If 
not admitted, and these circumstances, though not appearing on the 
face of the proceedings, are duly brought forward before judgment, a 

hibition will then lie, If, however, a prohibition is not then applied 
‘or, but the party submit to the trial in the court where the suit has 
been commenced and judgment is pronounced, no prohibition will lie 
unless it appear on the proceedings, not only that matter out of the 
jurisdiction of the court has arisen, but also that the matter has been 
wrongly decided. These observations only apply to permanent courts, 
find where something still remains to be done. In the case of an occa- 
sional court, as a court-martial, it would be impossible to carry the 
principle into execution. 

6. A writ of prohibition is applied for by motion in court, which 
sets out the i in the suit, I£ the proceedings are not suffi- 
cient to show the want of jurisdiction in the court against which 
prohibition is prayed, suggestions must be added, verified by affidavit, 
showing such want of jurisdiction. 

If the court grants a rule, the other party is heard in answer. The 
court may then decide, either to refuse the prohibitiom, or, if they 
incline to grant it, direct the party applying to declare in prohibition. 
The declaration must contain a concise statement of the grounds of 
the ication, and conclude by praying that the writ may issue. To 
this the other bart ff demur on the ground that no sulficient cause 
appears for a prohibition, or he may plead such matters as he thinks 
proper to show that the writ ought not to issue, and conclude by 


praying that it may not issue, If matters of fact are put in issue, 
they are tried by a jury. J ent is given either on the demurrer 
or after nonsuit or verdict, e Bu ing is entitled to the 


costs of these proceedings, and, if a trial takes 
assess damages, If the court decide in favour of the 
the writ issues and forbids the court and other 


» the jury may 
party applying, 
proceeding. In such if th und of appli ate hai the 
such cases, e of application was that the 
court had no jurisdiction at all in the suit, the writ of prohibition is 
final, But if the ground is that something had arisen not cognirable 
by the court, during the fen eg of a suit, concerning a matter pro- 
perly within its jurisdiction, the prohibition is not final. In such case 
the question is referred to the pro tribunal for trial, and if found 
against the applicant, the suit may then resumed. In either case, 
where the court decides in favour of the party against whom prohibition 
is prayed, or the verdict has been afterwards in his favour, the court 
awards a consultation, as it is called, by which the cause is again 
remitted to the original court, If ies proceed after a writ of pro- 
hibition has been obtained and served, they are liable to an attachment 
for contempt. No prohibition for the same matter lies after a con- 
sultation has been awarded upon the merits, 
There can be no pleadings in a prohibition to the 
por! merits of whi 


t. 
Com i 
The Fight 


County Courts, 
must be determined on the application for the 


eee before the parliament and privy 
most famous of these are the ‘ Articuli cleri,’ 
bishop Bancroft, in the name of the whole clergy, in the th 

They are given at length by Lord 


*Tnst.,’ 599), with a full view of the nature of the controversy betw 
the pai and the unanimous answers of the judges. Sys vA 
PROJECTILES, THEORY OF, This subject usually compre- 


either | i 


v o— 
. tangents, we have © = tan, —& or v= U tan, 


hends the investigation of the relations between the space 

the time of motion, and the velocity acquired by a body when im 
direction by motive force, 

of a descending 

of gravity, 


the 
gravity, or of terrestrial attraction, being supposed to be 
ay non-resisting media, under the condition the 
variable. 
air, 
(‘ Princip.’ ib. ii, seo, 1; Schol.), that the resistance of the medium — 
of the velocity, v, acquired at any moment 


Vigiivitg; and the last term represents the resistance of the — 


medium at the instant when the veloci! isv; hence the accelerative 
force by which the falling? body te tnged at eesh mocked 1s aise 
Oy 9 9. < 
Now s being the space descended by the body in the time ¢, and v 
being the velocity as before, an Aid vinden fos is aw th 


d ae d ve 
by sy and by Sr (Forcz.] Therefore 7>=g — 7373 whence gdt = 
os and integrating this equation, observing that v = 0 When 


1- i 


z 


%y 


again, passing from logarithms to numbers, 


t = 0, we have t = hyp.log. =~, or 7 = hyp, io 
U 


+v, 


u-v 


e —1 


base of the hyperbolic logertthwns) 5 whence v = U 


second member being developed, gives ven & + &e. Substi- 


ds 
tuting, in this equation, 7 for v, and again integrating, we have 


1 get 

= GO ~ qaget 8 

These equations for s and v give the space descended and the 
acquired at the end of any given time ¢ from the moment when the 
motion commenced. For tables of the values of v (the terminal 
cities) for iron balls, see Dr. Hutton’s Tracts, tract 37. ; 

Next, let a body be projected vertically upwards in a uniformly 
resisting medium with an initial velocity = vy; and let the body be of 
a spherical form so that v may be the same as before: then, the foree 
of gravity and the resistance of the medium a in a direction 


opposite to that of the projectile force, we have now a —Ir 


v 
d= : 
u 
whence — gdt = U3. This equation, being integrated, gives 
lth : 
—gt = vare tan, = = + const.; and considering that v = v when 


tting — 0 to repre- 
c-—gt 

sent this term, we have ——* = are tan,; and passing from ares to 

Toot [9 

=o. Multiplying 

both members of the last equation by dt, and putting da for its equal 


edt, this equation becomes dz = v tan. dt; which integrated 


vw? jhe J 
7 hyp. log. con + const, The constant is determined 


¢ = 0, the constant is equal to ~ v are tan,= =; 


gives x 


P 
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vt 
by considering that «= O'when ¢ = 0; whence const. = 7 by log. cos. 


c—gt 
c vw cos. UU, 
qi therefore # = 7 hyp. lo 7 

COs. 


Making v = 0 in the above equation for v, we get the value oft 
when the body has attained its greatest height ; and substituting the 
value of ¢ so found in the last equation for x, we have that greatest 
height. 


When arrived at the greatest height, the body would begin to return 
towards the earth ; and it may be shown that velocity acquired by 
the body on arriving at the place from whence it was projected would 
be less than the initial velocity; also that the time of the descent 
would differ from the time of ascent. 

If we imagine the earth to be perforated in the direction of a 
diameter ; if a body be allowed to descend towards the centre in a 
non-resisting medium from any point in the line of perforation: the 
law of attraction being in such a case directly proportional to the 
distance of the body at any time from the centre of the earth (Newton, 
Tib, i. prop. 73), the relation between the space descended and the time 
of deseent may be thus investigated. 

Let r be the radius of the earth, and let the force of gravity at the 
surface be represented by g; then «x being any distance from the 
centre, the attracting force acting on the body at that distance will 


be &, Therefore since the distance of the body from the centre 
diminishes, while the time reckoned from the moment of departure 


a. 
increases, we shall have a = -£. This equation will be found to 


be verified by assuming x=a.cos.t V~ +5 in. V2; which being dif- 


dz 
ferentiated onee, gives 77 = avin. t v4 +by% cos. t V4, Now, 
in the equation for z, making x=?" (any given opener the 
centre) when ¢=0, we have a=?’; and in the equation for Wp making 


dz 
a (the velocity) =0 when t=0, we have b=0. Consequently «=? 
cont v2; whence x is found when t is given: but when z=0, we 


have ¢ 4/2 = F (where x representa the half circumference of 
circle whose radius is equal to unity) whatever be the value of 7’. 


Therefore t= 5 A// will express the time of falling from the surface 


to the centre of the earth, 

Let it now be required to investigate the relations between the 
the spaces described, and the acquired velocities when a body 
falls in vacuo from a point at such a distance from the earth that the 
attraction of gravity upon it may be considered as variable ; and when, 
agreeably to the law of nature, its intensity is inversely proportional 
to the square of the distance. (‘Princip., lib. i., prop. 74.) Then, if 
r be the radius of the earth, p the distance from the centre of the 
earth to the point above the latter from whence the body is let fall; 
and if on tir pera pepca ele ra also if g be eee 

fiat 


&. 
therefore a =G 
In order to integrate this equation, multiply both sides of it by 2dz ; 


dz? 
and then the first integral will be 7 = ~~ + const, The constant 


dx 
may be found on considering that a (the velocity) =0 when ¢=0, 
when also z=0 ; therefore const, = — 20 and Fe =20" (5 - 3): 
dz 2g =k ; 
whence 77 = {=.=}. This equation may be put in the 
(p—a) da . 
form Pe dt; and by the rules of integration we have 


1 
t= = Vpe—@ + 5 p are cos, = * 
to be added, because z=0 when t=0, this equation ¢ may 


easily be found when « is given: likewise from the equation for & 


we have the velocity when x is given. And if 2 be made equal to 
p—r, the whole distance of the body from the surface of the earth, we 
shall obtain the whole time of the descent and the velocity acquired at 
the end of that time, 


Sak others is no constant | P° 


Again : let it be supposed that a body may be projected vertically 
upwards in vacuo from the surface of the earth, and be subject toa 
variably accelerative force of attraction downwards, Let » be the 
semidiameter of the earth as before; and now let x be the height 
ascended from the surface at the end of the time t; also let @ be the 
height due to the initial velocity, supposing the latter to have been 
acquired by a body falling in vacuo with a uniformly accelerative 
force ; then 2gh will — the 7 of that velocity. By the law 
of attraction we have mig: ‘Gam Gap and the last term ex- 
presses the intensity of the attractive force at the end of the timet 

ge 


from the commencement of the ascent. Hence =i = Grape 
In order to integrate this equation, multiply both sides by 2dzx ; 


da? 
then we get da = ~ pre + const. : and to find the constant, it must 


da? 
be observed that «=0 when dp = 2ghs therefore const, = 2g(h+r) 


dat Qqr? 2g{ hr + (h+r)x} 
and qq =2g(h+r)— ——, or = — 

P Vita me 
roots and transposing, we have Vile njay @ = 2g . dt, and 
this equation may be put in the form 


(r-+a)de Fi 
> Vfl? + Qh+ rye + rye = V9 «dts 


or (h being small compared with r) rejecting h when added to 7, the 
equation becomes 
(r+x)dx 


Vilar ret raay = N29» dh 


Now, multiplying the numerator and denominator of the first member 
by 2r, and putting the whole in the form 


. Taking the square 


(r? 4+ 2rx)dz vr dz 
ar/flat+ Pa trae t B/ {lat +18 + 1a} = 2g . dt, 
the rules of integration give 


2 V flat +rectrat} + yp. tog.{ 9 +avr+ 
V{la® +142 + rat} | + const, /2g t 


The constant may be determined by considering that «=0 when f=0; 
and thus ¢ may be found when < is given. 

What has been stated respecting the vertical descent and ascent of 
bodies may be understood to apply also to bodies descending and 
ascending on inelined planes; the force of gravity on the being 
poate by g sin. a, where a is the inclination of the plane to the 

orizon. 

In Dr. Hutton’s Tracts there is given a problem for determini 
the height ascended by a ball when projected vertically upwards wit 
a given velocity, and resi by the air; the force of gravity being 
supposed to be constant, and allowance being made for the decrease in 
the density of the air as the ball ascends. (Tract 37, prob. v.) In 
the same tract there is also given (prob, xi.) an investigation of the 
circumstances attending the motion of a body in air when projected 
horizontally on a smooth surface so that the action of gravity may 
produce no effect on the motion of the body, the resistance varying 
as the square of the velocity. Also in Poisson's ‘ Traité de Mécanique,’ 
the following remarkable circumstance is demonstrated :—If a body be 
projected, as in the last case, and if the resistance of the air vary as 
the square root of the velocity; the motion of the body will at first 
diminish gradually till it becomes equal to zero; and afterwards it will 
go on increasing indefinitely. (‘ Tom,’ i., no. 136, ed. 1833.) But for 
the demonstrations of these problems our limits oblige us to refer the 
reader to the works just mentioned. 

PROJECTION. The practical parts of this most gO appli- 
cation of geometry are noticed in the articles Map; Perspective; 
Gyomonic; GLOBULAR; ORTHOGONAL, ORTHOGRAPHIC; STEREOGRAPHIC; 
&c, The present article is merely intended to point out the general 
principle of all projections, and also to note the theoretical importance 
F aciaenacelacs ok cbs Wied Micah hich 

ine a su: of any kind, through every point of which passes 
acurve the character of TV yhich appata shat that point, insomuch 
that, given a point of the surface, the curve which passes through that 
int is given in’ r and position. If any second surface be 
taken, which is cut by all the curves emanating from the points of the 
first, every point of the first surface has a point corresponding to it on 
the second. Thus if the curve passing through on the first surface 
cut the second surface in a, the point A is said to be projected on the 
second surface at a by means of the projecting curve aa, pees | 
any line on the first surface is projected into a line on the , 
which last contains the projections of all the points on the first; and 
the projections of the several boundaries of a figure on the first surface 
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ndaries of a figure on the second, which is the projection * of | any pro n of a circle, or of any conic section: but 
foot . Pic ‘ Seri clgtnin oht casa Sacks prove this 
tis not usual to make so wide a definition of projection in Eee ce meats siailies Geopatiy ta the olen at 
, Since the only cases which are commonly considered are those | » sides) by the common algebraic ods, 


the projecting lines are all straight, and either parallel to one} The of the Gee preere mogety 

van fa thas octbnppeplde (gealatiinn: weal sunalele the a outclis the pee Berka ee proj 
as in common ve. But such a conce, of | 0 : ’ 

is necessary: in hap tater Meese ae iE (ab). Let a’, B’, ng Py Fae pee ppt 

t lines passing through a point, but either by straight fines yn weal lee rhe aa camel ed) LS 8 


Ww, or 

ion between an: it its projection be given, so that either 

sese Meee ies ion pooeens frome one to the other be av=%?- sin (av) ara @t sin (@) 4, 

ther on a h Hee or onan nec De ae [ay] [at] ” 

i happen that the law whi isposition o projec ri . 5 

ight lines follows may be of a more difficult character than that | |, Sulistitute these values in the in 60S ee a 
ould be required if a curve, not in itself so simple as a straight t the existence of the two tions above named amounts to 


wi Ye Nijess 
; the quantities except the sines of the angles being eliminable by division. _ 
5 substituted, 9 " ; 
When the foundations of plane geometry were fixed, and the first | There remains then : 
principles of solid geometry were superadded, it was natural that the sin (a ). sin (a4). &e. = sin (ap). sin (ag). &e. 
very simple idea of the a projection should excite attention. or sin (a'r), sin (a’f’), &e, = sin (a’p’). sin te 7). &e. 


; ; In this write a’, b’, [a’ v’], &c., where there were previously a, b, [a v]” 
Te poms Te rsh ses pl ner be nes ong | which wl ent by thea) io mtdippng thal 
the points of the boundary of a plane figure, until they are stopped by by the same quantities : there will then remain an equation which is 
anions. plane, required the figure traced out upon the second plane. | Obviously : 5 ee 
‘A straight line was known thus to give a ight line: a moment's a’y'. alt’, &,=a’P’, a’ Q', &e,, r 
Reem : ’ and in the same way any other case may be proved. ; a 
tains things” Hence probably the firs ides of a conte sccton’ and | PROJECTION OF ATHEMATICAL DIAGRAMS. he Wig 
; P : ; 2 which mathemati en even represent 
thus, if the conjecture be correct, the attention was turned from that oar oc id ~ EE lly so imperfect, that it may be hd 
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‘point, which would, if properly kept in view, have led to the theory of ms ; r 
projections in place of one iso! branch of it. The properties of the while ‘to .axp be ares a = ee pee i a ipcos 
teonic sections, as deduced in the ient manner from the cone, are Growing miay. tet sees 13 faye eae 


“neither so general nor so easy as they might be made; and it may be 
confidently expected, considering the progress which the doctrine of 
‘projections has made of late years, that the method of considering the 
ellipse, hyperbola, and la as projections of the circle, will 
become established in elementary teaching, in preference to the 
detached geometrical and braical methods now in use. 

We have already spoken of the geometry of oh gsc (Gromerry]: 
unfortunately there is no elementary work which gives a general view 
of its first eo ps supported by sufficient application; and until 
such a work appear, the student must search for himself the 


-writings of og 

Geometry,’ by M. Chasles, referred to in the article cited, will furnish 
: more references; and the ‘ Propriétés Projectives des Figures,’ 
by M. Poncelet, is perhaps the work in which the student may most 


done of opr dasa br a, some elements into works on the conic poe trbe cet bg: bed oo intended prejetis ee 
sections: but projection not been properly treated as a | co-ordinates, the ines being supposed 
‘ig * in which lies a line drawn to the eye from the origin o 


properties which, being true of a figure, are therefore true of its | following table contains numbers ciently near for the 
projections. catia ok these aie ovidlanh anna? than ue projection ional to the square roots of the sines of twice the angles 
"of an intersection of two lines is the intersection of their projections ; if e opposite columns, 
two curves touch one another, their projections touch at a point which ae 3 pe eM tip y Se 
is the projection of the point of contact. But the following property, 90—180 000 105—165 707 120—150) 981 
which is jective, that is, true of the projections of mat figure of —_——__182 ——|718 ——| 935 
which it is true in the first instance, will give a good idea of the 91—179/187 106—164)728 121—149) 940 
facility with which certain properties of the conic sections may be ———— 1229 ———|738 — 944 
deduced from the circle. . 92-178, 264 107—163 748 122—148) 948 
Let there be any figure in which the product of certain straight lines ———|295 —_—_|757 ————} 952 
is equal to, or in any absolutely given ratio to, the product of certain 93—177/323 108 —162/767 123—147)} 956 
others, each line denoted by an initial and terminal letter in the — 349 ———776 ——_| 059 
asual a ol We might say, in more geometrical language, let there be _ 94—176|373 109 —161/785 124-149 963 
any number of ratios which, compounded together, give either a ratio ——896 728 =| 966 
of equality or a given ratio. Two simple conditions being fulfilled, 95—175 417 110—160 802 125—145) 969 
enemy wil be as true of she Projecticne es tt is ot the figure ————|487 ———-|811 ——————-} Os 
These conditions are, first, it every initial and terminal 96—174/456 111—159)818 126-144) 975 
letter shall occur the same number of times on both sides of the — ee 826 978 
; secondly, that for every line on the first side, there shall be 97 —173)492 112—158/834 127—1438) 980 | 
a line on the other side, which is in the same ight line. et SD ———|841 ———_| 983 
: per (the reader may draw the diagram for himself), let each 98 —172)525 113—157/848 128—142) 985 
+ of the of the triangle aBc cut one circle, namely, AB in P a—|541 ———|855 ——| 987 
and Q,¥cin and s,ca in 7 and v; the order of the points being 99—1711556 114—156/862 129-141) 989 
‘APQBRSOTVA, Then by the properties of the circle, it is easily 571 869 = ————_| 991 
~seen that , 2095-370) 585 115 —155/875 130—140) 992 
; AV.AT.CS.CR. BQ. BP=AP. AQ. BR. BS. OT. OV. —— 599 882 ———| 994 
'In this equation, a, p, and c occur twice on each side, and each of 101—169 12 116—154 B88 131-189 995 
P,Q, R, 8,7, ¥, once. Moreover, out of an there are two segments, sa “a eal : 
AP and aq, on the first side, and as many, BQ and BP, on the second; | 102—168 638 117—153,900 182-188) 997 
and the same of ne and ca. He then who is acquainted with the 860 9065 br 
theory of projections, immediately knows that this property is true of ld MRS I yn B 
# The projection of a line or figure has seldom any other name; in astro- | aatas od 210-6 be 104190 bes 
fomy however, the projection of a net's distance from tho sun on the plane of ie “* 
fhe cclipie is sometimes called the eurtate distance. aay | Rat yee 185—135|1000° 
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| 793 PROJECTION .OF THE SPHERE, &c. 


The lines between the degrees are to be understood as representing 
half degrees : thus opposite to 991 should come 1294°—1404°. The 
use of this table is as follows :—suppose the angles 0 Z, Z0X, XOyY, 
to be severally 123°, 1044°, and 1324”: thus :— 


yoz=123° | 956|z 
ZOx=104}° | 696 | y 
XOxY=132} | 998| 2 


Opposite to the angles put down the numbers belonging to them in 
the table, and opposite to each number the co-ordinate whose capital 
letter does not appear in the angle. Then opposite to x, y, and z, we 
have 956, 696, and 998. These numbers show the proportions which 
the projections of equal lines bear to one another on the three axes. 
Thus a foot parallel to is to a foot parallel to y, as 956 to 696 in the 
projection. If then a card be taken, and the angle zox be cut out; 
and if a slit be made in the direction of 0 y, just wide enough to permit 
a pencil to travel, scales of equal parts may be laid down on ox, oy, 
and 0%, which shall represent the projections of equal lines in the 
three directions ; and this may be done once for all. It would be easy 
enough to make a general scale by which the equal parts proper for any 

le should be taken out at once. 
; isometrical perspective of Professor Farish [PersPrcrtve, col. 
416] is the simplest case of this, namely, that in which the angles are each 
120°. The os difference between this particular case and any other 
is, that the former requires only one scale of equal parts, whereas the 
latter requires either two or three.. In other respects this method of 
ing them is precisely the same. 
PROJECTION OF THE SPHERE, SHADOWS, &c. ([Per- 
SPECTIVE. ] 

PROLOCUTOR. [Convocatioy.] 

PROLOGUE (zpéAoyos, from xpd, before, and Adyos, speech), is 
usually applied in ish to the short poem or verses, which are 
sometimes prefixed to new plays to recommend them to the favour of 
the reader or spectators. In the comedies of Plautus and Terence we 
ee prologues of this kind. froggy peo c, 12), gives the = 

e to that of the G tragedy which precedes 
oe first 5] aie chorus. - 

PROME/THEUS (Mpopnéets). The story of Prometheus takes dif- 
ferent forms in the Greek legends, but they agree generally in repre- 
senting the close connection between him and the human race. He is 
represented by Aischylus as one of the Titans, who incurred the 
resentment of Zeus for taking the part of mortals when Zeus intended 
to crush them and to send them abode of Hades, and also for 


him to a rock in Scythia, and appoints a vulture to prey on 
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and then asked Zeus to make his choice, Zeus, though aware of the 
deception, chose the bones and the fat, ‘designing evil in his mind 
against mortal man,” and in revenge withheld fire from man. Pro- 
metheus however secretly stole fire from heaven and gave it to man, 
and Zeus in return ee en ae eS and sent 
an eagle to or is liver. , in jure man, 
Pilslocn: tnd. offer bestowing upon her numerous gifts, sent 
her to man a “ beautiful mischief, for from her is sprung the race of 
women, of whom the race is thoroughly destructive.” Hesiod, in his 
entitled ‘Works and Days,’ gives at greater length the legend of 
| or dep a s that Zeus sent her to Epimetheus; and that he, not 
following the advice of Prometheus, who had told him never to receive 
a gift from Zeus, but to send it back again, took her into his house. 
These stories are su to have a meaning: Prometheus is the per- 

' sonification of fore-thought, and Epimetheus of after-thought. 
There is another form of the legend ing Prometheus, in which 
he is represented not merely as the friend and protector of the human 
but as their creator. This form is an old one, though neither 
H nor Atschylus has followed it. There is a fragment of 
Callimachus, in which he says, “If Prometheus formed thee, and thou 
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necessary for their preservation. He then to say that 
Epimetheus begged of Prometheus that he tilts have the Dosisiom 
prepa bey cr Ge Beem i 
work when he done imetheus accordingly proceeds to his 
work, and bestows eptet Sia: diferent astidiall Wak 

themselves; but when man came to be for, who was to 
puperior to all other animals, Epimetheus 
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his resources, that he had nothing left to bestow upon man. Pro- 
metheus, being at a loss how to remedy the omission of Epimetheus, 
steals from Hephestus and Athena fire and the intelligence which is 
displayed in works of art, and gave them to man 3 so that by means 
of this wisdom, and fire as its instrument, men were endowed with the 
power of providing for themselves, 

Some modern writers suppose that, in the earliest form of the 
legend, Prometheus was not considered as a deity, but simply as the 
representative of the human race, and that afterwards he was miade a 
god, the friend and protector of man, and at last their creator. 

Representations of Prometheus are frequent in the latter ages of 
ancient art, especially in allegorical representations of human life on 
sarcophagi, and in connection with the Fates, Eros and Psyche, and 
other legends, (Miiller, ‘ Archiiologie der Kunst, § 396.) 

PROMISSORY NOTE. [Brun or Excuance.] 

PROMULGATION. Promulgation is from the Latin Promulgo, 
which is equivalent to Provulgo, and means “to make public.” Black- 
stone observes of the ee of a law, “It may be notified by 
universal tradition and long ice, which supposes a previous publi- 
cation, and is the case of the common law of England. It may be 
notified vivd voce by officers appointed for that purpose, as is done with 
regard to proclamations, and such acts of parliament as are appointed to 
be publicly read in churches and other assemblies. It may lastly be 
notified | writing, printing, or the like, which is the general course 
taken with all our acts of parliament.” A law being a command from 
a political superior to a political inferior to do or not to do something, 
with a penalty attached to the violation of the command, it is assumed 
that the command is made known in some way to all who are bound to 
obey it ; or that it is known to all. But as to “a universal tradition 
and long usage,” it is a mistake to nay that it supposes a previous 
publication. A long usage does not of itself make law: the usage 
must be pronounced to be law by some competent authority, and 
that is the only promulgation which it has. Promulgation by pro- 
clamation only reaches those who hear it, and everybody cannot 
hear an act of parliament which is read in churches, for the churches 
would not hold one-fourth of the people if they all went to hear it 
read; and if they heard it read, very few would understand it. 
Printing is at present the most efficient means of promulgating a new 
statute; but to all those who cannot read it is ineffectual; and so it is 
indeed to those who cannot understand it, which sometimes the judges 
themselves say they cannot do, : 

No remedy can be provided for these difficulties, and it is simply a 
positive rule of law that a new statute is binding on all persons who 
are under the authority of the power which makes the statute, from 
the moment that the statute is made and completed in due form. A 
person is presumed to know the law, because if he were allowed to 
urge ignorance of it as an excuse, it might be urged in so many 
cases as to give unbounded room for fraud. The positive rule that all 
the members of a state are bound by its laws, causes less evil than the 
admission of the excuse would. c 

Promulgation of a law among the Romans meant the placing of the 
bill (rogatio) in some public place where it could be read before it was 
voted upon in the Comitia. The Roman rule, which we also adopt, 
was that ignorance of law (ignorantia juris) was no excuse, (Paulus, 
Dig. 22, tit. 6. 8. 9.) 

PRONOUNS, the name given by grammarians to certain words 
which are used as substitutes for the names of persons and things, 
Pronouns properly so called are commonly divided into personal, 
demonstrative, relative, and interrogative pronouns; but it appears 
probable that all pronouns, at least with the exception of the first and 
second ouns, were originally demonstrative. William 
Humboldt that the first and second mal pronouns “ are 
not mere substitutes for the names of the persons for whom they 
stand, but involve the personality of the speaker and of the person 
spoken to, and the relation between them;” and in writing and con- 
versation there is frequently hardly any name which can so clearly 
designate the person intended as the appropriate personal pronoun. 
The third personal pronoun in English appears to have been original 
a demonstrative, and to contain the same root, fa, sa, or ha, whi 
occurs in the demonstrative pronoun in the Latin, Greek, and other 

te languages. 

e relative pronoun may also be regarded as a demonstrative ; for 
whether the pronoun is used to denote an object pointed out at the 
time by the speaker, or an object mentioned just before, or one which 
is to be immediately brought before the hearer’s mind, it is equally 
demonstrative. In the last of these cases the pronoun is called a 
relative, as “I saw the man whom you mentioned.” In English we 
have two forms for the relative, that and who or which. The former 
is the same word as the demonstrative; the latter contains the same 
root as we find in the Latin qui, the Sanscrit, Zend, and Lithuanian ka, 
and the Gothic Aver and kva. The interrogative pronoun is the 
same as the relative in English and many of the cognate languages, 
and only differs from the relative in referring to something subsequent 
and unknown; whereas the latter refers to an antecedent and definite 
subject. 

PRONUNCIATION. (Oratory. ] 

PROOF. [DemonsrRation; Evipence; Mimaciz; Oarm; Pro- 
BABILITY.] ig a 
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rally so termed, but legally proof spirit is defined by act of 
. oratie be “such as shall, at the temperature of 51° Fahr,, weigh 
exactly {iths of an equal measure of distilled water.” Such a mixture 
consists by weight of 50°76 water, and 49°24 alcohol ; and its specific 
gravity is ‘920. [ALcouoL.] . ) 

PROPELLER. In works upon the construction of machinery the 
word propeller is used to indicate the arrangement we means of which 
motion is given to a carriage bearing a portion of the working’ gear 
required to traverse regularly in a horizontal direction ; or to indicate 
a peculiar mechanism, set in motion by some mechanical power in 
vessels or ships which causes the latter to advance by the resist- 
ance offered by the water. The former class of ——s are most 
frequently employed in tools, and metal-working inery, and con- 
sist- of a fixed shaft bearing a screw thread, gearing into a nut work- 
ing upon guides, so as only to be able to move laterally, The latter 
are more numerous, and may be said to consist of oars, sails, paddle- 
wheels, and AK ee, mar Sometimes the locomotive engine is used 
to propel loads on land; but this is so manifestly a modification of 
its tractive powers that it may for the present at least be neglected. 
Attention will in the following article be principally called to the 
propellers used for steam navigation, unquestionably the most impor- 
tant machines of this description now in use, 

Until the application of the steam engine to the purposes of naviga- 
tion, oars and sails were the only propellers used. Oars are, in fact, 
levers worked by hand against a fulcrum fixed on the boat itself, and 
causing the latter to advance by the reaction of the water upon the 
boat. Sails are propellers by reason of the resistance they offer to the 
movement of the wind, which thus exercises a motive power upon the 
vessel by its transmission to the hull, through the masts, Accordingly, 
therefore, as the sails are fixed with regard to the longitudinal axis 
of the ship, do they cause it to advance either in the line of the keel, 
to drop to leeward, or to turn on its vertical axis, with a velocity 
depending upon the size of the sails, the velocity of the movement 
of the wind, and upon the shape of the vessel. These various condi- 
tions come more especially under the province of ship-building, or 
of navigation, and are therefore only alluded to here incidentally. 

The use of wheels bearing floats working in the water by the side of 
the boats to which they were fixed, had been known from a very 
remote period ; but it was not until the steam engine was applied as a 
motive power to them that they were commonly introduced as pro- 

At the present day the majority of steam-boats designed to 
work in comparatively still water, and even the majority of the vessels 
used in the deep-sea packet service, are provided with these organs of 
locomotion. It is found, indeed, that paddle-wheel steamers can attain 
a greater economical velocity than screw steamers hitherto have done ; 
‘and the noise and vibration of the screw renders the class of vessel to 
which it is applied so uncomfortable, that it cannot be considered applic- 
able to passenger traffic. Upon some rivers and large artificial canals, 
the waves caused by paddle-wheels are thought to be so injurious to 
the banks, that screw-propellers are substituted for them; but the 
agitation of the water below the surface produced by the revolution of 
the screw seems to be nearly as mischievous as thesurface waves caused 
|by the paddles; so that the most important advantage possessed by 
the screw propeller over the paddle-wheel, for narrow water-courses, 
finally resolves itself into the smaller width it allows to be given to the 
‘mae: 


In deep-sea-going vessels, which do not passengers, the 
autvantages of the screw are 80 great that nearly all the new traffic 
ers are fitted with propellers of that description; and the 


company founded by Mr. Smith, in 1836, which built the Archimedes, 
has indeed already changed the whole condition of our commercial 


marine. 

; Speech peter Sadentargial pray propellers, they are placed upon a 
horizontal shaft or axis, and in front of the centre a aay af the 
vessel; but there does not yet seem to be any uniformity of practice 
amongst constructors with regard to the precise position of those parts 
of the machinery ; and even in the case of some of the canal boats 
used in Belgium the wheels are fixed at the stern, without any 
apparently Soreness results. In sea-going boats the wheels are, 
however, always p on the outside, and about the middle of the 
boat ; they are keyed upon a horizontal shaft bearing upon the solid 
framework of the ship's side, and almost always upon an external seat- 
ing, carried by the framework of the paddle-box. The paddle-wheel 
shaft is continuous through the vessel when only one engine is used, 
and it is made in two pieces, with a movable clutch or coupling joint, 
when two engines are required, as is the case in all sea- ing vessels, 
Motion is communicated to the shafts, either by means of cranks con- 
nected with the ends of balance beams, or with the piston heads of 
direct acting, or of oscillating, engines; and the position of the cranks 
towards one another is made such that the piston of one engine shall 
be able to exercise its full power, when the other is over its dead 
points. The wheels themselves consist of a series of radial arms, con- 
nected with one another by means of concentric rings (both the arms 
and circles being made of wrought iron), and upon the arms are 
fastened the floats, or the boards, whose revolution in the water pro- 
duces the propulsive action. Very warm discussions have taken place 
with respect to the loss of power which necessarily attends the 
ordinary form of wheel, in which the floats are fixed radially to 
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“PROOF SPIRIT, A mixture of equal parts of water and aleohol | the wheel; and many ingenious contrivances have been proposed — 


for the purpose of causing the floats to enter and to leaye the — 
water in a perpendicular direction, For vessels making short 
the feathering paddles appear to produce satisfactory results; but 
seems to be more than questionable whether the complication 
the machinery, the additional weight of the wheels, and the 
sequent increase = power se to move Fong do not more 
compensate for the theoreti vantage gain diminishing the 
slip observable in ordinary paddles. It is to be o ed also, 
numerous modifications of the form of the float boards ha: 
introduced in order to diminish their inconveniences; and 
wheel, in which the boards are divided into narrow slips, 
cycloidal curves, so as to enter the water at the same 
immediate succession, seems to be the best of its kind, 

feathering wheel is one of the most successful of those 
but after all the effective gain is very small, even with 
rally speaking, the proportion of the useful effect of e 
eigen to the power exerted is considered to be as 0°6 to 1:0 
the case of radial paddles; in the case of the feathering 
“cf exceeds 0°66 to 1-00, although at times it may rise to 0°833 
“000. 

Whatever description of wheel be used, there is a point on 
which describes a circle, known as the rolling circle, equal in its 
veloped length to the distance actually traversed by the vessel during 
one stroke of the piston, and which serves to measure the ratio of 
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ship section ; and its proportion then varies between 
latter, the best proportion seeming to be about 


going vessels a practical limit is Vee ge to the increase of this dimen- 
sion by the effect of the rolling of the ship, and the wheels are rarely 
made more than } greater in diameter than the depth of the hold; but 
it must be repeated that at present all these rules are little better 
[ey eee eee ler for many yee 
e screw occasionally used as a propeller for 
but it was not until 1836, as above stated, that its use bpoamee eee 
ciently understood to allow of its being applied commercially. In that 
year Mr, Smith attracted attention seriously to the subject; but Cap- 
tain Ericsson may fairly be considered to be entitled to the merit of 
having been the first to overcome the practical difficulties connected 
with the application of this description of propeller. At the present 
day it certainly seems that for all ordinary deep sea goods traflic, and, 
the experience of the Dutch also shows, for steam transport on canals 
and narrow rivers, this description of mechanism will ultimately super- 
sede every other one used for the same P For vessels of war 
the sheltered position of the screw, and of the engines, give that 
description of propeller an incomparable advantage over the exposed 
engines and wheels of paddle-boats. ; 
‘The serew-propeller ordinarily used may be described as pees | 
two or more arms (though at the present day it is very rarely 
more than arms are used), forming parts of screws of large 
diameter arranged upon a central shaft, This shaft is set in motion, 
either by means of gearing, or by direct-acting engines —— upo} 
the crank of the shaft; so that the screw, being set in revo! 
advances in the water in the same manner that a wood screw w 
advance in that material, The width of the screw is usually made 
equal to about 4 of the conyolution of the thread in small screws, and 
to nearly } of that dimension in larger ones, whilst the pitch is found 
to be of the most advantageous proportion when it bears to the 
diameter the ratios of 1°2 to 1 in large screws, and of 1°4 to 1 in small 
ones, All these dimensions, however, must vary with the peculiar 
form of the ship, and its resistance to motion in the water; and in 
Bourne’s ‘Catechism of the Steam Engine,’ or, better still, in his 
‘ Treatise on the Screw-Propeller,’ the several conditions affecting the 
proportions of the screw are carefully discussed. The screw is usually 
placed in the dead wood of the ship, immediately before the rudder; 
and its efficiency materially depends on the depth of its immersion; as 
also upon the fineness of the stern of the vessel, perhaps almost as 
much as upon the entry, or upon the midship section. The velocity 
of revolution of the screw seems to range between 60 and 70 reyolu- 
ions per minute, according to the shape of the vessel and to the 
dimensions of the screw itself. The size of the vessel to which the 
serew-propeller is applied seems to have a more favourable influence 
upon the useful effect produced, than is the case when the paddle« 
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; and for this reason also it is preferred for vessels of 
burden and deep immersion. 
vessel, provided with a screw-propeller of 
form and mechanical conditions, there is very little slip or 
attained by the screw itself; and it may be con- 
een 10 and 30 oe There is, however, a 
of the power developed by engine in screw steamers 
e boats, in consequence of the friction and of the passive 
be overcome. This fact renders the use of the screw- 
Sain : Woradosllt, Soadibn wendy ies sroaport. ot » larger 
; because it renders rt of a 
ity of coal. Under ordinary circumstances it seems, however, 
in cases where the paddle-wheels are kept at their normal 
immersion, and are so proportioned as not to give an 
RENN cite dhiy gees Gr idigs mschantical Gavan 
screw, for the purposes of ion, When the vessel is 
deep in the water, or when the action p Poagcd ne orem Neng re 
conditions of the wheels, or when a side wind depresses one w! 
i i apr Heenan hse dpemteromad 
is inffavour of the screw-propeller. Perhaps screw interferes 
a ing properties of a ship than the paddle-wheels do ; 
because when it ceases to be in motion its blades form a species of 
fan which intercepts the stream of water which would otherwise strike 
the rudder. The facility with which the screw- can 
be adapted to the combination of steam and sail power more than 
compensates for this occasional inconvenience, which after all ceases to 
be felt when the ship is in the hands of an able seaman, The screw 


ne eee service are made of 
of brass; and on some occasions they are even forged 
<Dng A aaed number of modifications of their forms has been proposed, 
both wer occasioned by the 
e action of the rudder. 
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rudder, lifting screws, and other contrivances, li 
to mention, testify at least to the earnest character of the efforts made 
to remedy the inconveniences, real Loo pal Dh rsgergrega. oy 
of such importance, Hitherto the ts attained these modi- 


ly too numerous 


upon 
the earlier essays. It may per! 
the merit of overcoming the difficulties attending the application of 
the serew propeller was due to the late Mr. Brunel, on the occasion of 
Mr. 
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ttisee’ toar et cen the Steam-Engine ; Bo thi 
. er on the Steam-Engine ; Bourne, on the 
Serew- and his Treatise on the Steam-Engine.) 

‘TY is derived, probably through the French language, 
ee reese as wien Me wae by Cadet 29) oe 


contained in every definition of prope’ 
“ the right of property ” to be “ that sole and dominion which 
one man claims and exercises over the external things of the world, in 
total exclusion of the right of any other individual in the universe.” A 
foreign writer defines ownership or property to be “ the right to deal 
with a thing according to a man’s pleasure, and to the 
exclusion of all other persons.” 
This definition excludes incorporeal things, which however are con- 
sidered objects of pro} in our law, and were also considered as 
of property in the Roman law, under the general name of jura, 
or in re; they were considered as detached parts of ownership, 
and 80 opposed to dominium, a word which ted the totality of 
the ae ea (Savigny, ‘Das Recht des Besitzes,’ 5th ed., 
p. 1 Dy which eusion also describes property as consisting in a 
right, by which word right is meant “a legal power to operate on a 
thing, Which it is essentially distinguished from the mere possession 
+ Bab pen 


of the the ph: er to operate upon it. Consequent] 
such a right is not by the possession of the thing; and it 
not lost, when the possession of the is lost. Such a right can 
eates overt Paria aha re dad embeded 
ainst wl or tes his right to 
it.” (Mackeldey, * Lehrbuch des heutigen Rechts; ii, at hy 
This definition, which is characterised a i and accurac’ 
which are altogether wanting in that of is here adopted, 
By property, then, is here i) the positive law 


liable to objection. 


Jurisprudence’) that “ dominion, property, or ownership is a name 


isa right of unmeasured duration, as well as indicate the indefinite 
extent of the purposes to which the entitled person may turn the 
subject. Secondly, it often signifies property, with the meaning 
wherein bane ove! is distinguished from the right of possession, [Pos- 
SESSION.] TT! ly, dominion, as taken with one of its significations, is 
exactly co-extensive with jus in rem, and applies to every right that is 
not jus in personam.” The first sense of the word property is expounded. 

, a8 hereafter explained, the quantity and quality of an 
estate as understood in —— law. As to the second, possession is of 
itself no right, but a bare , and its relation to rights in rem is the 
same as the physical to the legal power to operate on a thing. The 
doctrine of possession is therefore distinct from and should precede 
the doctrine of property. [Possxsston.] The third sense of property 
has reference to the legal modes of obtaining the possession of a thing 
in which a man can prove that he has property and a present right to 
possess, 

A complete view of , a8 recognised by any given system of 
law, would embrace the following heads, which it es A be nee 
to exhaust, in order that the view should be complete. It would 
embrace an enumeration of all the kinds or classes of things which are 
objects of property : the exposition of the greatest amount of power 
over such things as are objects of property, which a man can legally 
exercise—and connected with this, the different parts or portions into 
which the totality of the right of property may be divided, or con- 
ceived to be divided: the modes in which property is legally trans- 
ferred from one person to another—that is, acquired and lost: the 
capacity of particular classes of persons to acquire and transfer property 
as above understood ; or, to take the other view of this division, an 
enumeration of  erieeny who labour under legal incapacities as to the 
acquisition and loss of property. 

The following general outline of property is adapted to the English 
See of Law; it may be filled up by references to other articles in 

is work, or to treatises :— 

1. The kinds or classes of things which are objects of property. 

The general division is into Things Real and Things Personal, the 
incidents to which are so different in the system of English law that 
ee be separately considered. 

gs Real are comprehended under the terms of Lands, Tenements, 
and Hereditaments. The word hereditaments is the most compre- 
hensive of these terms, because it comprehends every thing which 
may be an object of inheritance, both things real and also some 
personal things, such as heirlooms, which are objects of inheritance. 

Hereditaments are divided into Things Corporeal and Incorporeal, 
A Corporeal Hereditament is land, in the legal sense of the term. An 
I Hereditament is defined by Blackstone to be “a right 
issuing out of a thing corporate (corporeal), whether real or personal, 
or concerning or annexed to, or exercisable within the same,” Perhaps 
the definition is not quite exact, and it would not be easy to make an 
exact definition. The Things Incorporeal of the English law correspond 
in their general character to the res incorporales of the Roman law, one 

inguishing character of which is that they are incapable of tradition 
or delivery (Gaius, ii, 28): the res corporales of the Roman law are 
things which are capable of tradition, whether moveable, as a horse, or 
immoveable, as a house. The incorporeal hereditaments enumerated 
by Blackstone are, advowsons, tithes, commons, ways, offices, dignities, 
franchises, corodies or pensions, annuities, and rents. 

2. The greatest amount of power over such things as are objects of 
pro’ which a man can legally exercise, 

‘o this head belongs the English doctrine of Tenure, or the various 
ways in which land is said to be held. Though this was a much more 
important part of English law than it now is, it is still of importance; 
for tenure always exists wherever there is the relation of landlord and 
tenant. As all in the kingdom is held mediately or immediately 
of the crown, it follows that a man cannot have a property in land 
which shall not be subject to this right of the crown. He cannot 
operate Pe px his ae: ak ae land in any way so as to destroy this 
right ; consequently the utmost amount of property in land which 
a man can have is limited. The interest which a man can have in any 
land, tenement, or hereditament, is called an Estate; and this word 
comprises the greatest amount of pores and enjoyment, both as to 
time and manner, which a man can legally have over and in any of th 
three things just enumerated, as well as the smallest legal amount o 
such power and enjoyment: it also comprises, under the notion of 
time, the determination of the period when his power and enjoyment 
shall commence, as well as when they shall cease. Lands, tenements, 
and hereditaments then being objects of property, a man may either 
haye the most complete property in such things which is legally 
allowed, or he may have the least property in them which the law 
allows; and both this complete and this limited property is expressed 
by the word estate. An estate in a thing is property in a thing, and 
property in a thing is legally considered to be capable of division into 
defineable parts, called estates, each of which estates has its defineable 
legal incidents, With reference to an estate, the time during which 
the right of enjoyment continues is usually expressed by the term 
quantity of estate. The manner in which the enjoyment is to be exer- 


_ cised during this time is often expressed by the term quality of estate: 


For, first, it may import that the right in question - 


*,, 
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thus a man may enjoy an estate solely or in joint-tenancy; his enjoy- 
ment may be co-extensive with the largest amount of legal en. t 
of any estate, or it may be limited by the contemporaneous ts of 
others in or to the property in which he has an estate; that is, he may 
have the legal enjoyment for a determinate time, subject to various 
limitations and abridgments of the fullest see of property. The 
time when the enjoyment of the estate commence is con- 
sidered a part of its quality; and the time of enjoyment commencing 
is either present—that is, contem eous with the acquisition of the 
estate—or future. It may not useless to remark, that here and 
elsewhere, where the estate is used in its technical sense, it does 
not mean the thing enjoyed, but the quantity and quality of enjoyment 
of the thing. 

Ind ent of the quality and quantity of an estate, there is another 
modification of property which requires notice. A person me Bovit 
the estate both as to quantity and quality in the sense above exp 
either with or without the right to the beneficial enjoyment, The 

who has merely the estate in quantity and quality, has the bare 
Son estate. He who has not the right to the estate in quantity and 
quality, as above explained, but merely to the enjoyment of such 
estate, while the other has not, is said to have the equitable estate. 
The term quality of estate might be used to express this equitable 
interest ; but inasmuch as we want a word to express the manner and 
mode of enjoying an estate as distinct from the time of enjoyment, 
and as quality is the word used to express that manner and mode, it 
must not be used in a different sense. The explanation of the nature 
of an equitable as distinguished from a legal estate belongs to Uses and 
Trusts. 

It has been said that this distinction between legal and beneficial 
or equitable property is peculiar to the English law. (Lord Mansfield, 
1‘T. BR.’ 759,n.) But these two kinds of property existed in the 
Roman law, and the theory of the division of ownership or geepeny 
into quiritarian, or legal, and bonitarian, beneficial, or equitable, was 


fully developed. Its origin in the Roman law is not certain ; but it is 
a probable conjecture that its origin so far resembled the origin of the 
like division in English law, that it was due to the attempt to get rid 
of the difficulties attending the alienation of property by the old legal 
forms. “There is,” says Gaius (ii. 40), “among other nations (pere- 
grini) only one kind of ownership or property (dominium), so that a 
man is either owner or not; and it was the same in the old Roman 
law, for a man was either owner ex jure quiritium, or he was not. But 
ownership was afterwards divided, so that one man may now be owner 
of a thing ex jure quiritium, and another may have the same thing in 
bonis. For if, in the case of a res mancipi, I do not transfer it to you 
by mancipatio, or in jure cessio, but only deliver it, the thing indeed 
will become yours beneficially (in bonis), but it will remain mine 
legally (ex jure quiritium), till you have acquired the property by 
usucapion; for as soon as the time of usucapion is completed, from 
that time it begins to be yours in full ownership (pleno jure) ; that is, 
the thing begins to be yours both in bonis and in jure, just as if it had 
been transferred by mancipatio or in jure cessio.” This passage seems 
to suggest a conjecture as to the origin of the distinction between legal 
and germ property which was of so much importance in Roman 
law. e distinction between the two kinds of ownership or property 
was as clearly marked as in our , though it was not applied to 
all the purposes to which this divided or double ownership is applied 
in our system. 

3. The modes in which property is legally transferred from one 
person to another. 

Property may either be acquired in a single thing, or in several 
things of the same kind at one time; or it may be acquired in a great 
variety of different kinds of things at the same tinte, which pass to the 
new owner, not as individual things, but as the component parts of a 
whole property. The Roman law d the former mode of 
acquisition by the term acquisitio rerum 
the term acq isitio per iversitatem. ough the two modes of 
acquisition exist in our law, there are no names for them by which 


they are placed in opposition to one another. The case of acguisitio | 'T 


per _universitatem, or of universal succession, occurs when a man is 
made s bankrupt or insolvent, and an assignee or assignees are 
appointed Seager Wood INSOLVENT], od yaa cases the whole of a 
man's property, r —— 4s well as his rights and obligations 
golly become the 1 pro of the assignee or assignees, and 

applicable and must be applied according to the rules of law in the 
cases of bankruptcy and insolvency, With respect to ro- 
perty, universal succession occurs when a man by his last will a ts 
an executor; and an administrator with the will annexed, or without 
the will annexed when there is none, thereby acquires the whole per- 
sonal of the intestate. Both the heir and devisee also, in 
a sense take by universal succession. 


As to both singular and universal succession, the modes of acquisition . 


of estates in things real are reducible to two general heads—descent 
and purchase. “ Descent, or hereditary succession, is the title whereby 
@ man on the death of his ancestor acquires his estate by right of repre- 
sentation as his heir at law” (Blackstone) ; and an estate so acquired is 
commonly called an estate of inheritance. 
Purchase, which is corrupted from the Latin word 


uisitio, is 
defined by Littleton (i. 12) to be “the possession of 


or tene- 


gularum ; and the latter by | goods 


le of acquisition by — 
will or testament, which, however, when Littleton wrote, was of com- Ga 
paratively small im rtance, as the power of devising did not 
then exist, except by the custom of particular places. Blackstone 
makes the following enumeration of the modes of purchase : 
Occupancy, Forfeiture,’and Alienation. As to > 
difficulty in the Guatonti, as the title appears to be partly . 
ase. ; 


transfers to another: it i tec th 
ations ‘msde iy aipeeine ideas die ife, 3 


noticed under their various 7 
4. The 1 capacity for the acquisition of estates in lands, tene- 
ments, and hereditaments, is most briefly and conyeniently shown by 
the enumeration of the classes of persons who labour under legal 
incapacity ; and in like manner, as to the alienation or loss of 
it is most conveniently shown by enumerating the parent who, a > 
to mental incapacity, infancy, or other causes, ur under 1 
incapacity to transfer or lose estates. This divkicn coepeaeee 2 - 
much of the status of aliens, infants, lunatics, and women, a5 
relates to the acquisition or loss of estates. a 
Personal property is not sufficiently described by the term “ move- 
ables,” for certain estates in land are > and are 
comprehended under the term chattels real. Terms mde a 
a 


example of chattels real; and they pass together with , 
man’s personal estate to the executor, the universal yer EN: Chattels 


property, and are 
annexed to or attendant on the person of the owner, anf carried aaen 


are due, so they cannot become property because he pens to die, 
ings can be assigned by the person who has a claim to though 
they may be things which cannot be called his property: a chose in 


time of forfeiture mentioned in the obligation, but there is no 
possession till recovered by course of law.” He had just th 
of the nature of property in action being such that a man “ not 


un to pay a stated sum.” Here he uses property and right of 
action as synonymous, which is incorrect; for a 
determinate thing, and a right of action may be either for 
red goon Pratl compel a pe eile some eet a 
thing is properly eno! a “thing in action, 
action is not to Ranges £ , but that the defendant shall do a certain 
act, Blackstone observes, in a note, that the same idea and the sam 
denomination of property prevailed in the civil law, bi 
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mistake. In the first passage (‘Dig.’ 41, tit. 1,8. 52), to which he 
refers in su) ERs iota cues Ghat n. cormoreal definite 
thing espn of, which the commentator could hardly have doubted 
about, if he had given in his note the whole of the passage instead of a 
part of it, The passage is this : “a thing is a man’s in bonis, whenever 
he can defend his possession of it by a plea (exceptio), or recover it 
when lost by an actio.” This actio would be in rem: the declara- 
tion of the plaintiff would affirm that the thing was his. In the other 
passage quoted by Blackstone (‘ Dig.’ 50, tit. 16, s. 49), things which 
consist “in actionibus, petitionibus, persecutionibus” are included among 
the things in bonis ; but ‘the things in action so spoken of are things 
which a man has not, as contrasted with things which a man has, in 
his possession, and these are things corporeal, things determinate. 
Besides, even if we should admit that the Roman law treated a debt 
as a thing in bonis, it did not treat it as pro, , for a thing in bonis 
was not property in the sense in which me is here using 


property. Further, when a Roman claimed a debt, his declaration was 
that something t to be given to him or done for his benefit by 
the defendant; this “giving” always meant giving something 


which did not belong to the plaintiff, for it was a principle of Roman 
law that could not give toa man what 'y belonged to him. 
But the law had a precision in these matters of which the 
commentator had not the slightest idea. 


perty. 
that it is sometimes difficult to say whether a particular thing 
is an assignable thing or not, whether in its nature it is capable of any 
in chattels may, like property in things real, vary as to 
etatley Sect Gealty- of interest, though things personal are not 
capable of such and various modifications, analogous to 
estates, as things real are. As to quantity, that is, duration, a man 


The modes of acquiring and losing oo sete ae papenee <- 
modes : pancy ; preroga- 


| 
! 


grant ; H 

chattels ; testament; adm: 
Blackstone is not here offered as one that is complete or altogether 
per ipeaag Under contract Blackstone includes sale, as to 
which it may be observed that the formalities required by the law for 
the transfer of ownership in thi are few; but the difficult 


things personal 
» questions which arise as to the transfer of bby prey 


poh aba much more numerous than in the case of estates 


Under contract he also comprehends bailment, by which “a special 
qualified i epeeduaceh Sons tha Vader 20 thes talleo together 
” This qualified property, as it is called, gives the 


re oe en eee teks of actions et 6 nae ee wie 

a thi gai m, except 

property, when the term qualifi 

includes 
and borrowing, and these also are contracts which, he says,'may 

transfer a DE, ee The same 


wever, @ case in w @ man must acquire an absolute 


borrowing, as in the case of the Roman mutuum, when 
thing borrowed is a thing which consists “ 
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as to that acquired by bailment.- 


fewer than those as to real property; and the incapacities to transfer 
and lose are also fewer. But a complete enumeration of the classes 
of persons who labour under either of these incapacities, and the 
particular incapacities of each of such classes, would probably be more 
difficult than a like enumeration as to estates in real property. 
PROPERTY-TAX, [Taxarion.] ~ : j 

_ PROPHECY (xpopnrela, a foretelling, or the power of foretelling) 
in its popular acceptation is a foretelling, or a thing foretold. In 
classical Greek, prophétes (xpophrns) corresponds with the Latin vates, 
which indeed may be regarded as the same word without the pre- 
position. In the Old Testament, the Hebrew nevuah (to bubble forth) 
implies something of inspiration; but in Numbers xii. 6, there is a 
difference made between Moses, with whom God spake “ mouth 
to mouth,” and other prophets, with whom he spoke “in a 
dream.” In Exodus vii. 1, Aaron is directed to be the “prophet” of 


The prophecies of the Old and New Testament are understood by 
all believers in scriptural prophecy to be predictions of future events 
pronounced by who, on the occasion of delivering such pre- 
dictions, were directed and governed by the Deity. The first thing to 
establish in the examination of these prophecies is the genuineness of 
the books in which they are contained. The question is, whether the 
prophecies in the form in which we have them, were delivered before 
the events to which it is alleged that they refer. This is purely a 
matter of historical criticism, and in no respect differs in the manner 
of carrying on the investigation, from an inquiry of a like kind as to 
any other book. The next inquiry is to compare the alleged prophecy 
with the events of which it is alleged that it was a prediction. This, 
though sa jarpeess tages easier part of the inquiry, is one wherein much 
difference of opinion may exist. Some of the prophecies are clear and 

ise in their terms ; and when the former part of the inquiry has 
a satisfactory result, no saapeeiadioed person can doubt that the 
prophecies do refer to certain definite events. Some of the prophecies 
are in their terms vague and general; and others refer to events which, 
it is admitted, have not yet been accomplished. So farasitis admitted 
that any prophecy has not been accomplished, so far it must be 
admitted that prophecy fails in being substantiated by the only evidence 
that can establish its truth. It is then on those events which all 
believers allege to be events accomplished, in conformity to genuine 
| are eo that the proof of prophecy depends. The method of 
vestigation is that w has been already mentioned, and every man 
should come to it with an unprejudiced mind, gins 

PROPIONAMIDE. [Prorionyt.] 

PROPIONE. [Prortonyt.] 

PROPIONIC ACID. [Proptonyt.] 

PROPIONIC ALDEHYDE, [Prortonyt.] 

PROPIONITRYL. THYL, cyanide of.| * 

PROPIONYL (C,H,0,). The radical assumed to exist in a number 
of organic compounds collectively known as the propionic group, 
and of which the chief member is propionic acid: The name is 
derived from xpéros, first, and xlwy, fat, because propionic acid is 
the first in the series of fatty acids, which separates as an oily layer 
when liberated in aqueous solutions of its salts. 

Hydride of propionyl (C,H,O,, H). Metacetic or propionic aldehyde.— 
This is one of the products ofjthe oxidation of albumen, fibrin, or casein, 
by a mixture of sulphuric acid with either binoxide of manganese, or 
bichromate of potash. It is isolated from other matters that are 
obtained at the same time, by fractional distillation. 

Hydride of propiony] is a limpid liquid, of agreeable ethereal odour, 
sp. gr. 0°79 ; boiling point between 130° and 150° Fahr., and vapour 
density 2°111. It slowly acidifies when exposed to the air. 

Hydride of. ionyl (C C10. H), or propionic chloral, is 
one of the products of the action of hydrochloric acid and binoxide of 
manganese upon starch. It is an oily liquid, crystallising in rhombic 
tables on exposing to a pit Sy semis of 32° Fahr, 

ione (C,,H,,0.), or the ethylide of propionyl (C,H,O,, C,H,).— 
The product of the destructive distillation of propionate of Tanya. It 
ei. “ 3 


eo PROPORTION, 


a colourless or slightly yellow-coloured liquid of agreeable odour, 
ae b wie, Ney She tn clochal ov ethan. Tee boiling point is 
212° Fabr. Itis inflammable, burning with a pale blue flame, Nitric 
acid converts it into propionic acid. 

Propionic anhydride, or anhydrous propionic acid (cso: }) isa 

os™s 

colourless liquid formed on distilling a mixture of two equivalents of 
oxychloride of phosphorus, and six of dried pro 
hag a disagreeable odour, is not soluble in water, and boils at 329° Fahr. 


Propionic acid (FG } )- Metacetic acid, or metacetonic acid.— 


This acid is one of the products of the oxidation of oleic acid; it is 
also produced by the action of strong caustie potash upon sugar, 
starch, gum, or mannite, and by the action of ferments upon glycerin. 
The most convenient method of preparing it is to add cyanide of 
ethyl drop by drop to a concentrated alcoholic solution of potash 
contained in a retort. The reaction that then takes place is thus 


expressed ;— 


C,H,,C,N + 2HO + KO,HO = KO,0,H,O, + NH, 
teow ad haemynsnadl a 7) 
Cyanide of ethyl. Water. Potash. Propionate of A 


On distilling the residue with sulphuric acid, or with syrupy phos- 
phoric acid, pure propionic acid passes over. 

Propionic acid crystallises in plates. On the application of a gentl’ 
heat it fuses, and at 284° Fahr. boils. It is very sour, and has a 

ungent odour, somewhat like a mixture of butyric and acrylic acids. 
ater takes up a large quantity of it, excess floating like an oil upon 
the saturated solution. : 

Propionates, or the salts of propionic acid, are mostly crystalline, 
and soluble in water. They are all monometallic, and easily decom- 
pean! by strong acids. Propionate of potash is yery deliquescent. 
Propionate of soda crystallises with, difficulty; it forms a double salt 
with acetate of soda, crystallising in needles, and containing (C,H,Na 
O,, C,H,NaO,+9 Aq). Propionate of baryta (CgH,BaO,) crystallises 
in prisms. Propionate of lime forms silky fibres. Propionate of copper 
(C,H,CuOQ,+Aq.) crystallises in small oblique prisms; it is very 
soluble in alcohol, but only slightly so in water. Propionate of lead is 
uncrystallisable. Propionate of silver (C,H,Ag.O,) crystallises in 
tufts of a0, : at dhe a dowkle salt with oa of silver, pa 
ing (C,H,AgO,, C,H, 4) ropionate a, lL; propionic ether ; 
aatasiiis “ether (C,H,(C,H,)O,) is obtained on distilling propionate 
of soda with alcohol and sulphuric acid. It ig lighter than water, 
boils at 213°°S Fahr., and has an. odour resembling rum. 

Nitropropionic acid (C,H,(NO,)0,), nitrometacetic acid, is a hea 
yellow oil slightly soluble in water, but very soluble in alcohol. It 

$ an aromatic odour and a sweet taste, and is inflammable, 
ae with a reddish flame. It forms crystalline monometallic salts 
with bases. For the method of preparing it, see ButyRio acip, 


O,H, 
Propionamide, or nitride of propionyl ( 3 
action of ammonia on propionate of ethyl. 

PROPORTION. There must be in the mind of every person, 
‘antecedently to all mathematical instruction, a perfect conception of 
proportion, thongh not perhaps of the manner of measuring magnitudes 
Le a yiew to express their proportions by means of numbers. All 
who can trace the resemblance of a drawing to the original, or have 
the least notion of the use of a map, are in possession of the funda- 
mental notions on which a theory of proportion can be founded. The 
term Ratio is that under which the first part of the subject should be 
treated, and the article cited will contain matter preliminary to the 
present one. It will be sufficient for our present purpose to state that 
the ratio or relative magnitude of two magnitudes is to be measured 
be number of times or parts of times which one is contained in 

other, whenever the two are commensurable; and we shall now 
confine ourselves to the purely mathematical treatment of the theory 
i ata and shall ayoid, as much as the nature of the subject 
mat , all discussion of the notion of ratio considered as a 
itude, 

¢ cannot well explain the nature of the difficulty which occurs in 
the theory of proportion, without a prior reference, first, to the purely 
arithmetical treatment of the subject, and secondly, to the practical 
sufficiency of this method which is the necessary consequence of our 

phys constitution. 

f all magnitudes of the same kind were necessarily commengurable, 
that is, if any one among them being taken as a unit, the rest were all 
expressible by eT aliquot parts or submultiples, and multiples 
of aliquot parts, of the unit chosen, no difficulty would arise in maki 
the subject of proportion purely arithmetical. For let a andé repre- | 
sent the units, parts of units, or both, in two magnitudes of the game 

ind (as two lines); any sufficient demonstration of the rule for the 


O, 
) results from the 


pionate of noda, It} of 


vision of one fraction by qnather will show that a contains 6 Eeesisely 
a number of times and parts of times. If then we say that q is to } | 
in the same proportion as ¢ to d, we mean that 4 contains b precisely | 


the mathematical treatment of which is so easy, that 
for a moment 


corresponding ee 
of cand d (which are ed+d* and @—d’); then the four numbers so 
obtained are also proportional (that is, ab +b? contains a?—U* as many 
times and parts of times as cd +d? contains ¢—d*). | ; 
In measuring magnitudes of which the numerical 
are afterwards to be submitted to calculation, it necessaril 
from the imperfections of our senses, that some imperceptibl: u 
of magnitude always be neglected or added ; 80 that, for exam: 
that which we a line of 8 inches long means som tw 
29 and 3:1, or 2:99 and 3°01, or 2°999 and a eieese heen F 
degree of accuracy of the measurement. All magnitudes ther e 
practically commensurable; for suppose, in the case of weights for 
example, that a grain is taken as the unit, and that the ten-thou % 
Fart of enit Se ameene ale oe pene anal noes t 
every weight only to the nearest ten-thousandth of a grain, t 


eve with a conven’ deere ; 
as a 


V7] 


ah 


the arithmetical theory of proportion inexact by 
a 


squares are as their sides, But if we in any manner 
, and produce a syster 
is 


o rue t0& 
ft is obvious 
that such a system of mathematics, like the table with which we haye 


u- 
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minutest falsehood ; wheress, on éxamining it with 4 powerful micro- 
Leer taa Goede’ wikia odes oasahis ot oti tanieution into 
a pare ot y dimensions, though it tiiay appeat a sharp edge to the 
The imperfection of the definite arithinetical defiitioti of proportion 
is universally admitted, while the complexity of the rigorous definition 


y Which Euclid supplied its place is a 8 Universally felt to be 
erarance. Meay theme tage bead imide W bYtid His trcnble 


excellent Work on geometry, refers the 

for the th of proportion ; and, 
that when 4 is to B as o to D, it is known that 
Ax D=B«x 0, adds (twelfth edition, page 61), “This is certainly true 
for numbers; it is true also for any magnitudes, 


imagine expressed by 
this we may always suppose.” A system of geometry which tells the 
learner in s0 many words that he may alwa: 


not true, needs no further comment, even were its 
author, It is true that in subsequent parts of the work we find 
demonstrations adapted case of incommensurable quantities, 


to the 
im 


greater than, equal to, or less than the second, 
as the third is greater than, equal to, or less than the fourth ; 
week the author means by four 


_ are i , and also o and p, the 
four are said to be ional when a’ and co’ can be found, a8 near 
as we please to A ¢, and which, being commensurable with B and 
D, are proportional to in the arithmetical sense of the term. 
This is a sufficient definition; but it really amounts to that of Euclid 
(as do all sufficient i 


easily used. 
_ M, Lacroix (‘Elémens de Géométrie, p. 5) makes the approximate 
finding of 2 common measure stand in place of an exact process, and, 
fairly stating that the error of the process may be made too small to be 
visillo, rests the exactions of his geometry on its not being sensibly 
erroneous. 


represented the same numbers, to 
eK proximation may be carried.” In virtue of the words in 
i ia definition may be considered as being, when properly used, 
eG a ees Sle Sone |e sepia ie 
used in the work cited we fully admit, since application is 
the establishment of the definition of Euclid. The only objection we 
make to the work in question is that its ions (page 48) 
lead the student to imply that commensurability is the general 
rule, and sapagrioe ppt pt ee jpoed: an baat cg re 
because are not always co! . Now i 
Foran tho suena Kom, an shoul ways bear in mind, 
of two magnitudes of the same kind taken at or one being 
given Ma cener. coenees, by 6 q-epeteieal evuetusting, ite Sy 
much more likely two 
they should be commensurable. So that the cumbrous 
of proportion is not introduced to meet a few cases which 
Seeiesel Sea bad (a pavveot the masjority of ioalanees trom Deng 
Wie dentin 2 proportipyel, auantilies. gi nm by Euclid is as 
follows :—“ Magnitudes are said to have the same ratio to one another, 
the first to the second, and the third to the fourth, when equimultiples 
ete ton ok tint, an eae ve =the, 
whatever the multiplications may be, yield a m o! ’ 
greater equal to, or less than, that of the second, according as the 
pulpy third pester Seay cqoal to, or bans Mat, Shee olde 
four is, if B, Oud.» four magnitudes, and m and 
i dage Fico rabar p= vows i ual 
or less than 2B, according as mc is greater 5 eq or 
jag = Otherwise thus: whatever whole numbers m and m may be, 
A must exceed, eq! or fall short of n-mths of B, according as c 
exceeds, equals, or n-mths of p, A person practised in 
algebra would A : 


* The Greek of Euclid’s definition is very short, and can only be intelligibly 


rendered into English by circumlocution. "Ey r@ abt@ soreregts Mere 
Iva, 7 pe Betrepov Kat rplrov mpds tray 7% 10d v 
al pac mohAanrdow, tay Tod wal ) cc 


1s 
modanhaclov, kal’ Srowvoiy moAAamAacacudy, éxarépou 7 eAAclrn, 


9p dua toa §, j Opa. dwepexy Anpoerra Kardrrnra, 


aliquot part of A. The two questions which must be asked, and satis- 
factorily answered, previously to its reception, are as follows :— : 
1. What right had Euclid, or any one else, to expect that the 


most prolix and unwieldy statement should be received hy 
the er a8 the definition of a relation the perception of which is 
one of most common acts of his mind, since it is performed o1 


n 
eyery occasion where similarity or dissimilarity of figure is looked for 
or presents itself ? 


2. If the preceding 


uestion should be clearly answered, how can 
the definition of propo: 


on ever be used; or how is it possible to com- 
pare every one of the infinite number of multiples of a with every one 
of the multiples of B ? 

To the first question we reply, that not only is the test proposed by 
Euclid tolerably simple, when more closely examined, but that it is; or 
might be made to appear, an easy and natural consequence of those 
fundamental perceptions with which it may at first seem difficult to 
compare it. To elucidate this, suppose the following case :— 

There is a straight colonnade com} of columns at equal distances 
from each other, the first being distant from a bounding wall by a 
length equal to the distance between any two successive columns. In 
front of the colonnade let there be a row of railings * equidistant from 
each other, the first being at the same distance from the wall at which 
the railings are from each other. Liet the columns be numbered from 
the wall, and also the railings; remember also that it is not supposed » 
that there goes any exact number of railings to the interval of two 
columns, but that the interval of the columns may be to the interval 
of the railings in any ratio, commensurable or incommensurable. 


tirt—t 


t +t Joa te) bk bt ie 
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If we may su this construction carried on to any extent, it is 
easily shown that a spectator, by mere inspection, without medsuré- 
ment, may compare the column-distance (c) with the railing-distance 
(R), to any degree of For example, since the tenth railing 
falls between the fourth and fifth columns, it follows that 10 Rr is 

than 4 and less than 50, or that R lies bétween 4, of o and 
of oc. To get amore accurate notion, he may exatnine the 10,00! 
railing ; if it fall between the 4674th and 4675th columns, it follows 
that 10,000 lies between 46740 and 4675 9, or R lies between is 
and #18, of o. There is no limit to the degree of accuracy thus obtain- 
able; and it can also be shown that the ratio of c and zr is determined 
when the order of distribution of the railings among thé colunins is 
assigned ad injinitum ; or, which is the same thing, when the position 
of any given railing can be found, as to the numbers of the columns 
between which it lies. Any alteration, however small, in the placé of 
the first railing, must at last affect the order of distribution. ran ot 
for instance, that the first railing is moved farther from the by 
one part in a thousand of the distance between the columns, the 
second railing must then be pushed forward twice a8 ttiuch, the third 
three times as much, and so on: those after thé thowsaridth are 
pushed forward more than a thousand times as miich,—that i8, b 
more than the interval between the columns,—or the order with 
repent to the columns is di 
+ it now be pro to make a model of the preceding con- 
struction, in which ¢ be the distance between the columiis, and * 
that between the railings. It needs no definition of proportion, ior atiy- 
thing more the conception which we have of that teri prior 
definition (and with which we must show the agreement of any 
definition we may adopt), to assure us that o must be to R in the same 
proportion as ¢ to r, if the model be truly formed. Nor is it drawing 
too largely on that conception of rtion if we assert that the 
distribution of the railings among columns in the model must be 
ev here the same as in the original: for example, that the model 
would be out of proportion if its 56th railing fell between the 18th and 
19th columns, while the 56th railing of the original fell between the 
17th and 18th columns. Here, then, the question as to the dependeuce 
of Buclid’s definition upon common notions is settled ; for the obvious 
relation between the construction and its model which has just been 
described contains the collection of eanditions, the fulfilment of which, 
ing to Euclid, constitutes pr ion. According to BHuclid, 
whenever mo exceeds, equals, -or short of mR, then mec must 
exceed, equal, or fall short of mr; by the most obvious property of 
the pr g constructions, according as the mth column comes after, 
opposite to, or before the nth railing, in the original, th mth column 
must come after, opposite to, or before the nth railing, in the correct 
odel. 


roposed by Euclid is necessary, appears froii the 
preceding ; and that it is sufficient. For, admitting that, to a 
given original, with a given column-distahce in the model, there is one 
correct model railing-distance (which must therefore be the ote which 
distributes the railings among the columns as in the original), we have 
seen that any other railing-distance, however slightly different, would 


* By the terms column and railing we mean througliout to desiguite vertical 
jines which are the axes of the columns or railings, 


PROPORTION, 


PROPORTION, 


at last give a different distribution : that is, the correct distance, and 
the correct distance only, satisfies all the conditions required by’ 
Enclid's definition. 

Let us now, by the distribution of one set of tudes among 
those of another set, agree to mean the of the magnitudes 
among those of the second set, the having been previously 
arranged in ascending order of magnitude. Thus, in the following 
instance, we distribute the multiples of 3 among those of 8, the latter 
being in Roman numerals :— 

3 6 viii 9 12 15 xvi 18 21 xxiv 27 30 xxxii &c. 
24 


This use of the word distribution having been well learnt, the 
following way of stating the definition will be easier than that of 
Euclid :—“ Four magnitudes—a and B of one kind, and c and p of the 
same or the same other kind—are Di ional when all the multiples 
of a are distributed among the multiples of B in the same intervals as 
the corresponding multiples of ¢ among those of p.” Or, whatever 
numbers m and » may be, if ma lie between mB and (n +1) B, m ¢ lies 
between nD and (n+ 1)p. 

If the preceding test be always satisfied from and after any given 


multiples of a and ©, it must be true before those multiples. For | ; 


instance, let the test be always satisfied from and after 100 a and 1000; 
and let 5.4 and 5¢ be instances for examination, falling before 100 a: 
and 100c, Take some multiple of 5 which will 
times, and let it be found on examination that 


multiples of p; and the same demonstration applies to any other 
instance. .  , 


Let 33 (3.4) lie between 27 (58) and 28 (58); then by 
and 28 (5p). Divide all by 9, 
and 15§8, while 11 ¢ lies 
between 158 and 163, while 

sey of D; and in the 


supposed to 


be inevitably connected with the —— lines drawn 


which may be thus 
one of them, however far roduced, is 
> oth might expect then to find that the test 
of disproportion is simple and positive, and an examination of the 
illustration already produced will confirm this, 

Suppose that the distribution ‘of the raili 
should’ be found to in the model and 

This proves, 


among the columns 
original as far as the 


no examination of extensive, will enable an 
observer of the construction and its model to affirm the 


e ‘ ; portion or 

deny disproportion : all that it can do is to enable him to fix limite (which 

he he pleases) to the'disproportion, if any. But a 

y proportion or affirm dispropor- 

on, an 0 which’ way the pa nay ne Let the 19th 
railing in the original fall beyond the 11th column, while the 19th raili 

of the (so-called) model does not come up to the 11th column, It fol- 


lows from this one instance, that the 
small relatively to the column-distance, 


affirm their parallelism or deny their intersection; while, at the po 
time, the examination of one ‘pair of points may enable him to affirm 
or deny parallelism. Hence it appears that, obvious as 


itersection 
the notion of proportion may be, it is mord easy, in a mathematical 
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since A, lies between a, and a,, B, must li 
ay a either a,b, or a,b, Hence, 

we know that if it fall between an 
n and by): or ifmxoa fall in magni- 
n+1)xoa, then mx 0B must fall between 
pti hecs yh inks a us it is established that 0.4 is to oa a8 OB 
to ob. > : : 

The propositions of the fifth book 
definition is fully elucidated,and 
the words at 1 of Euclid. 
Playfair’s or 
Number and Magnitude’ (London, 1836). : 3 

When quantities are commensurable, a multiple of one pa At te 
which is exactly equal to a multiple of the other: thus eb 


ithm: 
be shown to follow from it. a= 
i ing, AistoBasctop., Let 
ma lie between nB and (n+1)B, or (3%,m) x B lies between mB and 
fraction 3%,m must lie between m and 
+ 1)D, orm lies between 


Sic be taiis So spty Suv eaten of Euclid :—Returning to the illus- 
tration, suppose 
are of a given thi 


to the definition as to every railing 
which is not so projected, and about which there is therefore no 
doubt, it must also be true as to every case in which’ 


the advan of accuracy over inaccuracy, and of real demon- 
stration over a and slovenly appearance of it, which, though a 
close resemblance, is therefore all the more us. And it must 


be remembered what we mean by demonstration, namely, 
of aconclusion by sound logic from premises known 
e prolixity of Euclid’s method could be avoided an 


true, If 

assumption, we should not object, provided the assumption were 
true and easily seen to be true. For instance, if the of PARaL- 
Lets could be established without its axiom by means of a hundred 


* We leave the reader to put this demonstration into a more exact form, 


7 


7 


803 PROPORTION, PROPYL. 810 
long and intricate propositions, we should agree with those who would 4th nga w be ae Ak eee 
picky those propositions before beginners, on the ground that 5th A * Z Pas aN 
i demonstration is already given, namely, an assumption 6th y i. eure Ue Ne 
which those who would rather dispense with it do not deny to be both iD ot hak cas 4 eae aS 
being made easy), and logic which is un- 8th, or octaye . . he 


asserts that the geometry are sensibly true, or if 
false, im) ibly false, and this he proves. But he makes geometry 
cease to be an exact science. o , on the other hand, 


though it proves no more than that of 


w them to have no error perceptible to any imperfect 
however near to perfection they might be; and that error 
sc een ate ee, be, BS. earek: ot A “— 
this, when properly extended, we might admit; ow are we 

Gaghishe, te the stortent who hon just. left the fousth book of Roslid, » 
pa of the truths of tos deehen of limits, the notorious want 
of whi ceonien ts onl ip it sca hag eg ar har oe us? Sound 
teaching makes a true portion one, out of many previous 
helps, to the attainment of the differential calculus ; but the inversion 
of the not only adds difficulty to the latter, by intercepting 
justration, but introduces ood into the former; and such 
teaching is the most vicious of all vicious circles, because it propagates 


ir 
F 


i 


vs pe h scoring he, poy A pon 
majority of learners, more are more they are 
pratical But the @nticing word practical has boon otherwise sppro- 
; and “exact enough for practical ” is the phrase 

cd 1, gamed to the 
astronomer, ician, surveyor, engineer, or computer. ‘o such a 
meaning of the word ica 


into practice, or useless, for that which cannot be 
But those who would consider the use of 
e mind and ing it a judge between the 
safe guide to the methods of ing truth, 
mathematics, how allow the notions which art 
word practical any influence over their method of 
For want of such a caution many have missed all 
prehension of the higher branches even of the art to which they 
aspired, to say nothing of the loss of that science to which it should 
seem not mean to aspire. - 
PROPORTION, in Music, is either Harmonical or Rhythmical. 
Harmonical 


6 :12:: 8-6 : 12—8; 
thatistosay, 6:12 :: 2: 4, 
yet foc numbers are in Harmonical Proportion, then the firs 
has the same to the fourth as the difference between the 
first and has to the difference between the third and fourth; as 
in the numbers 6, 8,12,18; where 
6: 18 :: 8-6 : 18-12; 
that istosay, 6 : 18 :: 2: 6. 


The proportions of the sounds of the diatonic seale [DraTon10] are 
aa follows :— Y , 

The Keynote . . . oo iSy 

and “ . . os BRS 

8rd (major) _ . . - 5:4 


: 


(Scarz; Acovustics.] 

Rhythmical Proportion is the proportion, in relation to time or mea- 
sure, between the notes representing duration. Thus, the semibreve 
to the minim is 2 : 1; the semibreve to the crotchet, 4: 1; the 
minim to the semiquaver, 8 : 1; &. That is, the semibreve is twice 
as | in time as the minim ; four times as long as the crotchet, &c. 

PROPORTIONAL COMPASSES. (Compasses. ] 

PROPORTIONAL LOGARITHMS, also called logistic logarithms. 
[TapiEs.] Suppose it frequently required to calculate the fourth 
term of a proportion of which the first term is one given uantity, 
say a; that is,required a fourth proportional to a, p, and q- Common 
logarithmic calculation here requires three inspections of the table, one 
addition, and one subtraction. But if a be always the same thing, a 
new table may be framed, which shall only require two inspections 
and one addition, as follows :—Opposite to p in the table, write lox a 
—log p instead of log p, and call the former the proportional loga- 
rithm of p, which must be considered as the abbreviation of “ logarithin 
of p proper to be used in proportions of which the first term is A.” 
The rule then is ;—to find a fourth proportional to a, Pp, and q, add the 
shea apr log of p to that of g, and the sum is the proportional 

ogarithm of the answer. For log a — log p, and log a — log q, added 
together, give 


Pp 
log a—log £4; 


which is, by definition, the proportional logarithm of pY +A, the 
answer 

In tables made to be used with the old Nautical Almanac, in which 
the moon’s motion was given for every three hours, A was made = 3% 
=10800*; and p and ¢ were given in the table, not in seconds, but 
reduced to hours, minutes, and seconds, Thus the question— 


3: 14 23m 18%: :14™ 138: 2, 


could be answered, and x found, by two inspections and an addition. 
But the conyenience of this table lay much more in the arrangement 
into hours, minutes, and seconds, than in the nature of the substitute 
for the logarithm : and since a similar arrangement is now made to 
ties | common tables of logarithms, it may be doubted whether 
the day of logistic logarithms be not past. 

PROPORTIONAL PARTS, a name given in logarithmic and other 
tables to small tables which are annexed to the differences of the 
tabular number, and which consist merely in setting down the several 
tenths of the differences or the nearest whole numbers to them. 
Thus, in the case of 953, the table of proportional parts is as follows :— 


953 
95 
191 
286 
‘381 
477 
572 
667 
762 
858 


Thus, 286 is the whole number nearest to 3-tenths of 953; from 
which we infer that 29 is the whole number nearest to 3-hundredths 


of 953. If then we would have ‘74 of 953 to the nearest whole 
number, we take 
7 tenths - 667 
4 hundredths . 88 
705 


or 705 is the nearest whole number required, subject to the possi- 
bility of an error of a unit, which is of no consequence in the matters 
for which such tables are used. This is the process required in 
logarithmic interpolation, when tables of seven decimal places are 
used, Makers of tables now begin to give complete multiples, with 


one figure ernna’ as by a comma. 
PROPORTIONS, DEFINITE, [Aromic Tuxrory.] 


PROPOSITION. [Orcanon,] 

PROPYL (C,H,), sometimes called trityl—from tplros, third —is 
the third organic radical in the series C,H,+1. It is the assumed root 
of the members of the propylic, or tritylic, group of organic com- 
pounds. The following are the only members of the propylic group 


at present known. 
< Propylene (C,H,). Tritylene. _ This gas is one of the products of the 
decomposition of amylic alcohol on passing through a red hot porcelain 


tube,’ It is most readily prepared by distilling one part of iodopropy- 


ent PROPYLZUM. 


lene with five of mereury-and two of concentrated lorie acid, 
It is evolved in a tolerably copious stream, one outice of iodopropy! 
yiekling more than 150 cubic inches of gas. 


Propylene has a peculiar odour somewhat resembling olefiant gas, a 


sweetish suffocating taste, and a sp. gr. of 1498: It is tolerably 
soluble in Tecided bee water absorbs about one-eighth of its bulk, 
It may be liquifi great pressure. ‘ 

Ido propten or iodide of allyl ( , 1) is formed on a 
mixture of equal of iodide of orus and syrupy glycerin. 
It is a colourless liquid of gr. 1:789, of ethereal alliaceous odour; 


a sweet but ii ag Sneed ble in water; but soluble in aleghol 

© di "popaten : CHL) "Ate algh aerated perature 
lodide ( t a ali tem: 

ede Bd propylene and arden ree Rag wiry ethereal 

odour, and density 2°49. It rapidly decomposes in contact with air: 
Chlorides i propylene. 


and bromides of Chlorine and bromine act upon 
propylene in much the same way as upon ErHYnens, and thé resulting 
compounds yield chlor- or brom-propylenes when treated with alecholic 
potash. The following are the compounds referred to :— 
Boiling 
Namie. point, Density. 
Chloride of propylene. . . C,H, Cl, 219°2 1151 
Chlor-propylene . . « « CgH,Cl 
Chloride of chlor-propylene.  .. C,H, Cl, Cly 838 1347 
Bichlor-propylene . > - CyH,Cly 
Chloride of bichlor-propylene .C,H,Cl;, Cl, 383 to 392 1°548 
Trichlor-propylene . - » C,H, 
Chloride of trichlor-propyléne . C,H,Cl,, Cl, 428 to 437 
Quadrichlor-propylene « - » C.H,Cl, 
Chioride 6f quadrichlor-propylene C,H,Cl,, Cl, 464 t0473 1-782 
Quintichlor-propylene . 3 . C,HCl, 
Chloride of quintichlor-propylene , C,HC1,; Cly 500 173i 
Sexchlor-propylene . é - CCl, 
Chloride of fexchlor-ptopylené . C,Ci,, C1, 536 1860 
Bromide of propylene . + + C,H, Br, 293 1974 
Bromo-prupylene . . - C,H,Br 143°6 1472 
Bromide of bromo-propylene . . C,H,Br, Bry 377°6 2°336 
Bibromo-propylene . ry » C,H,Bry 248 1°950 
Bromide of bibromspropylene . + C,H,Brz, Br, 439 2469 
Tribrom-propylete . 4: 4 OH, Br, 
Bromide of tribrom-propylené, . C,H Bt;, Br, 491 2°601 


Hydrate of , or propylie alcohol (CjH;0; HO), is containe 
along with el, in the last pe of the distillate in oh 
first rectification of spirits of wine. It is separated by fractional dis- 
tillation. It is a limpid liquid, lighter than water; and of ble 
—_ odour. It is very soluble in water, and boils at about 205° 


Chloride of propyl (C,H,, Cl). Fuming hydrochloric acid slowly 
absorbs propylene at 212° ahr. ; on saturating the liquid with ear- 
bonate of soda, chloride of propyl is obtained. It is a liquid lighter 
than, and insoluble in, water; boils at 104° Fahr., and in odour, taste, 
and inflammability, much resenibles chloride of ethyl. 

op nto ear acid (C,H,0, HO, B00) is formed on mixing pro- 
pic alcohol with sulphuric acid. Diluted with eight or ten times its 

of water, saturated with carbonate of potash, evaporated to drynéss, 
the residue dissolved in boiling absolute alcohol and set aside, furnishes 
acicular crystals of propyl-sulphate of potash (C,H,O, KO, 8,0,). 


C,H, 
Propylamine Hl N ). Zritylamine. Metacetamine. Onyla- 


mine, This body is formed on acting upon iod ect Bi = 
amtonia; it may be extracted by caustic potash. It is an oily j 
Me fhecen ve in water, of ammoniacal odour and alkalitie reaction: ib 
between 122° and 140° Fahr. It combines with acids to form 
salts: the chloroplatinate contains (C,H,N, HCl, PtCl,). 
Arsenide of propyl. One of the products of the distillation of a 
mixture of arsenious acid and bu' of lime appears to be 
eee ct propyl, but it has not been ughly examined. It does 


usly. 

PYLALUM (xpordaaioy: the great entraxice to the Acropolis of 

Athens was called xporéAata,in the plural nutiber ; Dep i), 
none’ Red foré-portal of one detached from pla 

vance of the ng to which it gave access, is used as a ve 

term for the structures h which was the énhtrance into th 


’ 

P e 

in advance of the sacred edifice itself, so as to mark porispicuously 
the approach to it through the outer enclosure or iry. They 
seem to have been intended in suthe degree to prefigure the ten 


the Propylia from a portico is 
there Were two fows of itiner columns placed 


of styles almost unknown 
architectute. ‘The licénce—so to all it—was; however, fully 
by the circumstances of tlie case, because 
than the external ones were required, and also of such height 
teach the architrave soffits of the ititernal , which are 


a very e peculiarity, 
evidences an ititeriningling 


terminus 
Euston Square, which, though only a distyle in antis 
a fine example of Grecian Dorit upon a scale 
magnitude. the modern exariples, however, 
ancient ones in being entitely open, without any 
Wall; atid the Italian one has, moreover, a open 
side, forming a through it in that ‘on, 
PROPYLAMINE. [Onrcanto Bases; Propyt.] 
PROPYLENE. PYL. s 
PROROGATION. 
PROSE com 


, Ought to 
the other anid, Sos eed 
uen es as “ elegan' 
pa seh cach sae] ooh Ghougetl and good prose-composi 
d such tho’ expressed in good language ” (‘ Rhetoric.’) [Poste] 
PROSEL s, connected with rpooépxouai, to come to), 
4 new comer, word is not found in classical Greek, but occurs 
many titnes in the Septuagint, and a few times in the New Testament, 


It answers to the Hebrew, 3, a stranger. “ Proselytes,” says Suidas, 


* are they who have come out of the Gentiles, and live according to the 
divine laws.” The word is applied almost exclusively to persons con« 
verted to the religion of the Jews. It is now usually applied to | 
converts from one religion or religious sect to another, but is ocvasion- ., 
ally used in reference to political theories. 
ROSERPINA, [Eseaeetoey 
PROSERPINE, [Asrenomws.] 


PROSODY, 


PROVERB, 814 


Most modern writers however " 
between and accent, understanding by the former what is 
usually quantity, that is, the duration of a sound. Thus it is 


Bhs cabicte is wall Getled in en nile sctisle im the fourth yolume o 
the ‘Journal of Education,’ pu 
the Speed for the Diffusion of Useful Knowledge, 1832. 

CTION ACTS, The object of these statutes is to enable a 
debtor in insolvent circumstances to avert or forestall the impe 
of imprisonment; for any person not a trader 

Acts, or who, being a trader, owes less than 800/., whether 
in prison or not, may ly in London to the Insolvent Court, in the 
country to the County , for protection from process. A schedule 

debts, and of the names of his creditors, must accompany the 
i ; which must set forth an account of his whole estate and 
febiies, cad be ecified by afidarte . ? 
On the petition being filed, the court makes an interim order, which 


eonseis Ss itioner all civil process until his examination, but 
tray still be arreated under » judge's order, to hold him to tail If 


Notice of the petition is given to the creditors 
beiucormmnere blie sitting of 


E 
| 
ef 
E 


the court being at the same time i a for the examination 
of the petitioner. If it a) that the allegations in the petition and 
the matters in the sched 


ee ae Tose and the Stared solution is re Boa 
a slight excess of acid, a copious grayish-w’ ite, floecr precipitate is 
formed, yiscba 


the first 
i pn Silos * 
are diaphanous, 
possesses 


of properties, and is rendered solub 

and phosphoric acids, whatever may be their state of con- 
centration, dissolve it; hydrochloric acid also dissolves , and 
spacings on indigo tin’ heated the solution blackens. 


boiled in dilute sulphuric acid, it acquires a tin’ 
from its acid solutions by the ferro and ferrid- 
tralisation with an alkali. 


Protein consists entirely of carbon, nitrogen, and o: : 
and is will be cbesrved: thot whclhy che eae ne eB 


casein (2), horn (3), animal fibrin (4), or fibrin (5), the 
statements of its composition differ so , as to show that 
it must be the same from whichsoever of the sources named it is 


procured. : 
103] (2) (3) (4) (5) 
Carbon . . 55°30 55°16 55°408 55 54°99 
Hydrogen 4 , 6°94 717 7/238 6° “6°87 
Nitrogen . «16°02 1586 = 15503 «166 15°66 
Oxygen + +2134 2181 = 21761 = 8186 ggg 


These analyses may be represented by the formula C,,,H, Osis 
and consequently protein may be regarded as albumen in which two 
equivalents of sulphur are replaced by oxygen. 

When protein, or the substances which yield it, are boiled in a con- 
centrated solution of potash as long as ammonia is evolved, and the 
solution is afterwards neutralised by sulphuric acid, evaporated to dry- 
ness, and the residue treated with boiling alcohol, three products of 
the decomposition are dissolved, one of which, erythroprotide, separates 
in oily drops as the solution cools ; Zeycin is deposited in small crystal- 
line scales by spontaneous evaporation; whilst the mother. water 
contains protide and formiate of ammonia in solution, 

Binoside, or axyprotein, and tritoxide of protein are produced by the 
long continued action of boiling water upon fibrin in contact with 
air. They are the chief ingredients of the buffy coat of the blood 
2 a state of inflammation, being- produced at the expense of the 


PROTEST. * [Brut or Excnance; Notary; Lorps, House oF.] 

PROTESTANT, a general term comprehending all those who, pro- 
fessing Christianity, yet are not in the communion of the general church 
or confederacy of Christians of which the pope is the head and the 
city of Rome the centre or capital. There is great variety of opinion 
among persons thus separated, in points of faith, church order, and 
discipline, but this term covers and comprehends them all, leaving the 
varieties in opinion to be marks of specific differences only under the 
genus Protestant, 

The term originated in Germany, and the occasion was this :—At 
the Diet at Spire, in 1526, decrees had been passed which were so far 
favourable to the of the Reformation that they went to forbid 
any peculiar exertions against it. The reg a9 was that the spirit 
of reformation gained strength, and spread itself more catenabede in 
Germany. Then arose also commotions which were attributed to the 
reformed and to the spirit kindled by them. Both the pope and the 
emperor looked with increasing alarm on the aspect of affairs, and at 
another Diet, held at the same place in 1529, the emperor directed an 
imperial brief to the persons assembled, to the e that he had 
forbidden all innovation, and proscribed the innovators in matters of 
religion, who had notwithstanding increased since the decrees of 1426 
but that now, by virtue of the powers inherent in him, he ann ed 
those decrees as contrary to his intentions. The peremptory tone of 
these letters alarmed the persons present at the Diet; and particularly 
the elector of Saxony is reported to have said to his son, that no 
former emperor had used such language, and that he ought to be 
informed that their rights were more ancient than the elevation of his 
family, 

This strong measure of the emperor had also the effect of uniting, at 
least on this point, the two great sections of German reformers, the 
Lutherans att yw Sacramentarians, of whom Zuinglius was the head. 
However, the party opposed to the Reformation was the stronger, and 
the em) brief received the sanction of the Diet. Then it was 
that the reformers took the high ground of declaring that this was not 
a business of policy or temporal interests, with respect to which they 
were ready to submit to the will of the majority, but it affected the 
interests of conscience and futurity. On this and other grounds they 
founded a protest, which was delivered in on the 19th day of April, but 
refused by the Diet. A second protest, larger than the former, was 

resented on the succeeding day. The princes and the cities who 
voured the Reformation joined in it, and thenceforth it became usual 
to call the reformers Protestants. 

It is often found that a particular incident or occasion leads to the 
construction of a name for a religious party, which becomes extended, 
as in this instance, to parties who have no immediate connection with 
the particular incident, or interest in the question with which it is con- 
nected. The term Protestant, in fact, seems to have as much to do with 
the constitution of the Germanic confederacy as with the principles of 
the Reformation ; and certainly, neither England nor Scotland had any- 
thing to do with the proceedings of the emperor or with the Diet of 
Spire. The Reformed Church might seem to designate the Church of 
England or the Church of Scotland more appropriately than the 
Protestant church. However, it must be owned, that few things 
are more difficult than to coin terms by which to designate a re- 
ligious community which shall not be open to objection and cavil. 

PROTRACTOR. Any instrument for laying down angles is so 
called, such ag the graduated semicircle which is found in cases of 
instruments, the rectangular ruler with graduated edges, and various 
other more expensive contrivances. But the truth is that the easiest 
and safest protractor is a table of Cuorps, a scale of equal , and a 
pair of compasses: those who have not a sufficient table of chords 
should take the chord from a table of sines by the formula— 


chord of «= diameter x sine of half x. 


Even the scale of chords laid down on the rulers, used in the nsual 
manner, is a better protractor than the uated semicircle, which is 
worthless, except for very ro A good table of chords carried 
to every minute under 180°, is, we believe, not yet published in this 


country. 

PROVERB (from the Latin proverbium, that is, pro-verbum, in which 
respect the form of the word bears analogy to preludium, and other 
words of the kind), a by-word, which meaning is also conveved by 
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adagium, “ adage,” and the Greek paroemia 
Gofinitions which have been given of a sea sh the best appears to 
the following by Synesius, a Christian writer of the early part of the 
5th century, who quotes from a work of Aristotle, now lost: “A 
proverb is a remnant ofthe ancient philosophy preserved amidst very 
many destructions on account of its brevity and fitness for use.” To 
collect and explain such portions of wisdom has engaged the attention 
of some of the most learned men. Aristotle, Theophrastus, we ge 
and others, according to Laertius, made collections of proverbs. fith 
the works of Plutarch is printed (‘Opera Moralia,’ vol. v,) a collection 
of 131 proverbs, with explanations; and, though this collection has 
not been uniformly acknowledged as Plutarch’s, there is good reason 
to believe it to be his genuine work. Zenobius or Zenodotus, a 
Sophist who lived at the beginning of the 2nd century, made an 
epitome of the proverbs of two older writers, Tarreus and Didymus, 
in number 552. Diogenianus lived about the same time as Zenobius, 
‘and made a collection of proverbs, amounting to 775. ‘These two col- 
\lections, together with 1400 proverbs out of Suidas, and an appendix 
‘of 353 from the Vatican Library, and a selection of proverbs in metre, 
were well edited by Andrew Schott, 4to, Antwerp, 1612. The adages 
of Erasmus, in number 4151, are too well known to require any de- 
scription. They are presented in their most useful form in the 
Epitome of them published by the Elzivirs, 12mo, Amast., 1663. 
‘Many modern writers have published collections of proverbs from 
various languages. The name of our own countryman, John Ray, is 
‘familiar to all the lovers of natural history. In 1672 he published his 
collection of proverbs, which has been often reprinted. Modern 
languages contain a great number of proverbs, and it is remarkable 
how many can be traced to an ancient origin, and how many are the 
common property of nations civilised and barbarous, so as to seem 
almost universal. Again, the proverbs peculiar to a nation or country 
never fail to mark distinctly the character and condition of the people. 
There is a valuable collection of English proverbs, with lengthened 
‘explanations, by Ray, by Oswald Dykes, and by H. G. Bohn, which 
also contains a selection of foreign proverbs. 

PROVERBS OF SOLOMON, one of the canonical books of the Old 


t * 
Testament. The Hebrew Duin, translated proverb, denotes a simili- 
tude, and is rendered in the Septuagint by wrapomla, but oftener by 


“ yula), Of the many 
be 


apaBorh. 

This book has always been ascribed to Solomon, though he was not 
the author of all its contents. The thirtieth chapter is entitled ‘The 
words of Agur the son of Jakeh,” and the thirty-first chapter, “The 
words of King Lemnel;” and it is not improbable that many of the 
proverbs in the preceding part of the book were in current use long 
before the time of Solomon. The portion from the tenth chapter to 
the end of the twenty-fourth, comprises what may more strictly be 
called the ‘ Proverbs of Solomon.’ e first nine chapters form a kind 
of introduction, and the remaining chapters after 
may be ed as an appendix to the whole. 

The Book of Proverbs is classed by Bishop Lowth among the didactic 
poems of the Hebrews (‘De Sacra Poesi Hebr.,’ Prel. xxiv.) The 
attentive reader of the original will discover the utmost exactness in 
the choice and arrangement of words, and will be able with ease to 
carry out the principles laid down by Lowth relating to the structure 
of Hebrew metre. : 

The Proverbs of Solomon are all pre-eminently adapted to teach the 
lessons of prudence, morality, and religion. They are a precious 
treasury, from which men may be supplied with the best rules for the 
a of life. (Patrick On the Proverbs of Solomon ; Horne’s Intro- 

uction.) 

PROVIDENCE is the superintending care with which God watches 
over his whole creation, and especially over the human race. It has 
been generally held, as a direct consequence of the existence of a God 
who has created all things, that he must also uphold by his constant 
care everything which he has created. This doctrine however has been 
denied by the ancient Epicureans and the modern Theists, who, while 
admitting that God created the universe, and impressed upon it the 
laws by which it is governed, have contended, that having done this, 
he has left those laws to work out their own results without his further 
interference. The arguments for a superintending providence are 
derived from the order of the material universe, which we find to be 
governed by ever-active principles, of which no other explanation can 
be given than that they are the results of the power of God in con- 
tinued exercise ; from the events which are recorded in history, and 
which are daily occurring, such as the punishment of guilty nations 
and individuals, the exaltation of the virtuous, the adaptation of great 
men to the exigencies of their times, not to mention other circumstances 
in the history of individuals, which might be considered cf a more 
doubtful character; and lastly, from the unequivocal statements of 
Scripture. The whole sacred narrative is evidently intended to show 
how God's providence wrought for the accomplishment of his own 
ob pai pe individuals are mentioned, such as Pharaoh, Nebu- 
ra , and Cyrus, whom God raised up ex: ly in order to use 
them as instruments to effect certain objects. 0 books of the Old 
Testament, those of Job and Esther (we might ps add those of 
Ruth, Jonah, and even others), appear to have written for the 
very purpose of confirming our faith in the providence of God; and 


e twenty-fourth 


numerous passages might be quoted which teach the éare of God ov 
the whole universe rai i. 17; Heb. i. 8; Rev. iv. 11), over all men, 


The providence of God 
diate, or that which he exerts without the intervention of second 


bes 


cised for the benefit of individuals, ’ 

PROVI'NCIA may be defined generally to be a conquered iors 
beyond the limits of Italy, which was subject to the Roman state. 
contemplating the history of Rome, the most instructive of it, 
next to a study of the internal organisation of the state, is the — 
of provincial government by which the language and laws of 
were established on a foreign soil. The effects of this are per- 
manently embodied in the political poe of every European state. 
In order to exhibit a complete view of Roman provincial government 
it would be necessary to write the history of Rome, but the following 
outline may be useful. 

The geographical sense of the word Provincia was not the original 
meaning; originally the term expressed the Imperium, which was 
granted to a consul or pretor beyond the limits of the city. The 
precise meaning of the word is not certain, and the common etymology 
is perhaps doubtful ; its primary sense however certainly was a power 
as above explained. In the time of Cicero provincia had undouw 
obtained the meaning — at the head of this article; and in the 
latter part of the Republic, the Roman state consisted of two disti 
organised , Italy and the Provinces, This distinction, tho: 
with considerable modifications, continued under the Empire. 

With the extension of the Roman conquests beyond Italy, commenced 
the m of provincial governments. The oldest provinces were 
Sicily (B.c. 243) and Sardinia (B.c. 237), Upon the conquest of a 
country, the commander of the army either gave the conquered country 
a general organisation, subject to no approval of the senate; or the 
country was organised according to the instructions of the senate, by 
the commander and a body of commissioners chosen from the senate, 
and appointed by it. This original 
portant changes in the ee political forms, but still the conquered 
people retained their national existence, and were not in all senses 
incorporated into the Roman state. Originally pretors were appointed 
to govern the provinces [PratTor]; but subsequently the pretors 
received a province after the expiration of their year of office at Rome, 
and were then called propretores; and towards the close of the 
Republic the consuls in like manner received provinces, which were 
hence called consulares, and they were styled The 
division of the provinces was made by lot, and sometimes by — 
among the persons entitled to hold them. By a law of C. Gracchi 
(Sempronia lex), the provinces of the consuls were annually determined 
peer the election of the consuls, for the purpose of preventing all 

isputes. be 

By a senatus consultum of the year 55 B.c., it was enacted that 
preetors and proconsuls should not have the government of a province 
till five years after the expiration of their pretorship or consulship. 
The term for which a province was originally held was one year; but 
the time was often e The authority of the governor of a 
province commenced as soon as he left Rome. His functions in the 
pe were both military and civil; he possessed the Imperium, but 

e@ was not called a magistratus, In the later Roman writers the 
common name for governor is proses (Gaius, i. 6), and sometimes the 
term proconsul seems to be used generally for the governor of a 
province. The governor was assisted in the decane of his duties a 
a questor, who looked after the revenue; and by legati, who « 
in the administration, and were generally appointed by the senate, but 
sometimes by the governor with the permission of the senate. He had 
also a numerous train of friends and companions, sometimes. called 
contubernales; and also a regular body of clerks, inte: y and 
other servants, who formed a pretorian cohort, a name which was also 
given, and with more propriety, to the soldiers who formed the 
governor's body-guard, On a new governor arriving in his province, 
the former governor was required to leave within thirty days. 

The province was treated as a conquered country, though the towns 
retained somewhat of their municipal freedom, but the constitution 
of many of them at least was re-fashioned upon the model of Rome, 
though in this respect there were probably considerable varieties. 
Under the emperors the eager organisation of the whole a 
became more uniform. he towns Tad the management of 
revenue, and the right of coining; but only towns of the hi class 
could coin silver. They had a senate like those in the Italian towns, 
but no magistrates with corresponding powers. The religion of the 
people was not interfered with. ‘ 

In some cases part of the land of conquered foreign countries was 
seized by the Roman state, and let by the censors; or the forfeited 
land was restored, subject to the payment of a rent, All provincial 
land differed in some essential particulars from Italian land; it could 


organisation often made very im- — 
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not “be the subject of quiritarian ownership, that is, it had not the 
land, and it was capable of being transferred 
required in the case of Italian land. There was 
incial lands, but the ultimate ownership, in 
considered to be in the Cesar or in 
Roman state (populus Romanus).’ (Gaius, ii, 7.) All provincial 
lands paid taxes (vectigalia et tributa), But certain provincial towns 
received as a special favour the Jus Italicum, the legal effect of which 
“the land included within the limits of such town all the 
ian land, and consequently freedom from taxation. 

uch towns also received, as a part of the Jus Italicum, a free consti- 
tution like that of the Italian towns, and with it the various magistrates, 
decemviri, quinquennales (censors), zediles ; and also jurisdictio, or the 


power of holding courts of justice. Various towns which enjoyed this 
privilege are enumerated, in Spain, Illyria, Gaul, and elsewhere. The 
origin of this privilege is assigned by some writers to the Imperial 
period ; it commenced earlier. In all the provinces the 


was in the hands of the Roman governor, who 
ised it by himself and his queestor and legati; and for this purpose 
he made circuits in his province. In reference to this part of his 
duties, the governor is sometimes called Judex Ordinarius under the 
later emperors. These circuits, sometimes called conventus, formed 
what we may call the divisions of a province for judicial purposes. 
Thus Pliny Git. 3) says that Hispania Citerior was divided into seven 
conventus, which he enumerates. The towns which had the Jus 
Ttalicum were not comprised in the conventus; they had their magis- 
trates, in the Italian sense of the term, who had jurisdictio; but there 
was an appeal to the governor. At these conventus there were present 
a great number of Roman citizens, who were in commerce in 
‘the province, or who were publicani, farmers of the revenues. These 
conventus, which are frequently mentioned by the Roman writers, 
were not accidental assemblages of persons, but meetings at stated 
times and places i by the governor, and principally for the 
purpose of judicial decision on matters in dispute, both between Roman 
citizens, and Roman citizens and the provincials, The judices were 
chosen, after the Roman fashion, from the persons who attended the 
conventus, or circuit courts. It appears that the fundamental laws of 
a province were not interfered with, for, as we have seen, the soil 


plete Roman cit 
the Sicilians after his death (Cic., ‘ Ad Att.,’ xiv. 12) ; 
the general rule. By means of the edict, which the 
on entering upon his" duties, and which was often 


but this was not 
tor published 
ed upon the 


torian edict at Rome [Prator], many important changes must 
a ually introduced into the eal yea of the provinces, 
and with reference to matters contract and forms of 


appeal to Rome in a criminal matter. 
ince consisted of a variety of parts. Some towns included in 
from the commencement an alliance with Rome, and were in all 
free. Others, which had been subdued, were declared free, 
were not under the immediate jurisdiction of the praetor. The 
i also contained numerous colonies, and both colonies of 
citizens and colonies of the class called Latin. [Latmum Jus.] 
Thus towards the close of the republican period a province contained, 
besides those parts of it which were subject to the complete jurisdic- 
tion of the governor, allied towns, free towns, Roman colonies, and 
Latin colonies. According to this view, the provincia properly com- 
prised those and towns which were subject to taxation and to 
the pretor’s immediate jurisdiction. Some writers assert that the 
Roman and Latin colonies which were sent from Italy into the pro- 
vinces were in all respects like such colonies in Italy, and that these 
colonies had quiritarian ownership of the soil, and consequently free- 
dom from taxes, But there is some difficulty about this part of the 
subject. The privileges called Latinitas, or Latium, were often given 
to i towns, one effect of which was to release them from the 
immediate jurisdiction at least of the Roman governor, and to give 
them a j of holding courts: citizens who filled 


tae: le nee in the different 
countries, but generally consisted in a capitation tax and a 

tax: the latter was sometimes in poe and Binetinoes ty kind. 
The state did not collect the taxes, but they were sold or farmed: 
thus, after the ye lex, those of the provinces of Asia were sold 
by the censors at , and those of Sicily, with some exceptions, 
were sold in the respective districts of the , accordi 
practice established by Hiero. There was also money paid for the use 
of the open pasture-lands, which the Roman state phe a itself. 
The tolls and port duties, as well as the pasture- tax (scriptura) 
were farmed by the publicani. [Pusricant] Besides these and other 
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regular sources of revenue, the province was subjected to many ex- 
actions, some of which had a kind of legalised form, and others were 
merely gifts made to satisfy the demands of the governor, or to secure 
his favour. : 

The governor had to give an account of his administration from his 
own books and those of his questor. Originally he gave in this 
account at Rome ; but after the Julian law (3.0. 61), he was required 
to deposit two copies in the two principal towns of his province, and 
to send one to the Airarium at Rome. . If the province had ground of 
complaint against him for mal-administration (repetunde, peculatus), 
which was no uncommon thing, application was made to the Roman 
senate; and the great Romans, who were the patrons and friends 
of ;the cities which made the complaint, were also applied to for 
their aid and interest. If he had betrayed the interests of the 
Roman state, he was guilty of the offence of majestas. A regular 
mode of inquiry and trial (queestio) were adopted for such occasions. 
Yet little was done without bribing the powerful men at Rome; 
and the chance of redress against a governor who had even grossly 
misconducted himself was very small: it was.more frequently obtained 
through the influence of the powerful Romans, stimulated by motives 
of private hostility to the accused, than through the justice of the 


case. 

With Augustus commenced a new period. He took under his own 
care the more important provinces, and those which required a large 
military force ; the rest he left to the care of the senate and the Roman 
people. This arrangement continued, with some modifications, to the 
8rd century. Of the provinces of the senate, two were yearly given to 
consular men, and the rest to those who had been pretors: these 
jenn were all called proconsuls, and they were assisted by legates, 

ey had the jurisdictio both of the pretor urbanus and peregrinus. 
Questors were also sent with them to their provinces: the quistors 
had the same jurisdictio that the ediles had at Rome. It seems how- 
ever that the power of the proconsuls in their provinces was consider- 
ably diminished. The emperor considered himself as the proconsul of 
his own provinces ; and he governed them, though residing in Rome, 
by his representatives called legati Cxsaris, who had preetorian power, 
They were selected from those who had held the office of pretor and 
consul, or were senators of inferior rank. The Imperial governor of 
Egypt was called praefectus, and he was always an eques. They held 
their office so long as the emperor pleased, and received all their powers 
directly from him. These governors of the emperor’s provinces were 
called presides and correctores in the later periods, though the name 
preses was applied under the emperors to a governor either of a sena- 
torial or an Imperial province. They had also legati under them; but 
in the place of questors there was a rator Czesaris, who was an 
eques or a freedman of the Cesar; he ooked after the taxes and other 
dues of the emperor, paid the troops, and attended generally to the 
business of the fiscus, After the time of Claudius, the procurator had 
jurisdiction in matters that concerned the fiscus. There were also 
procuratores Cesaris appointed by the emperor in the senatorian pro- 
vinces, who collected certain dues, even in those provinces, for the 
fiscus, independent of what was the due of the «rarium, or public 
treasury. Sometimes a small province, or a part of a larger one, was 
governed by a procurator Cesaris, with the full power of a prases ; this 
was the case with Judwa, which was a part of Syria, and governed by 
a procurator who was under the preeses of Syria. The general con- 
stitution of the provinces remained the same, though as before ob- 
served, a greater uniformity in administration was gradually introduced, 
and from the time of Hadrian the Imperial rescripts and the writings 
of the Roman jurists contributed to form a body of common law for 
the whole empire. The taxes continued as before, and were partly 
paid in money, and partly in kind; but the object of the Romans was 
always to have them paid in money. The basis of the taxation was a 
general census of persons and property, which Augustus introduced, 
and which was taken from time to time. Certain taxes, as tolls and 
duties, were let, as before, to the publicani. The towns, at least under 
the early emperors, seem to have retained their privileges; though 
some modifications were very early introduced; for instance, Augustus 
indirectly deprived the citizens of the colonies of their suffrage at 
Rome, a measure which seems to have led the way to other changes. 
Numerous colonies, chiefly if not exclusively of the class called military, 
were also established by the emperors in the provinces; and it is to 
this period that some writers refer the gift of the Jus Italicum to 
provincial cities. 

The inhabitants of the provinces were now divided into three classes 
as to political rights, Roman citizens, Latini, and Peregrini. The 
Roman citizens were either Italians resident in the provinces; or 
members of Municipia and colonies which had the Roman citizenship ; 
or those who had individually obtained this right. The two latter 
classes had all the privileges of Italians, except with some restyictions 
as to attaining the senatorian dignity; but many of them obtained the 
rank of equites. The Latini had not the connubium only and the 
commercium, but they could obtain the civitas in several wa; The 
ini had neither the connubium nor commercium ; in tact, they 
had none of those rights which characterised a Roman citizen; but yet 
they served in the army, By a constitution’ of Antoninus Caracalla 
(A.D. 211-17), the citizenship was given to all,persons within the Roman 
empire, and accordingly the distinction of Civis, Latini, aud Feregrat 

peace Ps 
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ceased, and the two latter classes henceforward only existed among 
manumitted slaves. 

The administration of the provinces gradually came more under the 

wer of the emperor, and icularly as to matters which required a 

decision; under the Christian Gr 9 wy though governors and 
officers of provinces were appointed, the forms of the old Roman 
provincia were almost entirely superseded. 

(Savigny, Geschichte des Romischen Rechts im Mittelalter, vol. i.; and 
Walter, Geschichte des Rimischen Rechts, &c., Bonn, 1840, afford abun- 
dant references to original authorities. Incidental information will 
also be found in the following easays:—‘Das Ackergesetz des Sp. 
Thorius,’ Zeitschrift, x.; “Ueber den Inhalt der Lex Rubria de Gallia 

i ’ Tid. x.; ‘ Ueber das Jus Italicum,’ Jdid., vol. v.) 

PROVINCIALISM. The difference between the no or of a 
family and the dialects of « language is only a difference of degree. 
For example, the Sanscrit, Persian, Teutonic, Greek and Latin, Slavonic, 
and Celtic, are languages of the Indo-Teutonic family [Lanavace]; 
and the Doric, Ionic, and olic are dialects of the Greek language. 
Although the dialects of a language may present considerable differ- 
ences both in the roots and forms of their words, the differences are 
less considerable than those which obtain between languages of the 
same family. Thus a historian tracing the origin of the Romance 
languages might doubt whether he ought to consider them as altered 
dialects of the Latin language, or as cognate languages of the same 
family. If the Italian, Spanish, and French languages were considered 
as modern Latin dialects, their various dialects (such as the Sicilian, 
Venetian, Milanese, Walloon, Valentian, &c.) would be as mere 
varieties, us to the varieties of the Doric dialect as spoken by the 
different states of yo egy __ a ag vbe \ Gidea 9 app. v.) _ 

Every language which is spoken by a large population over a wide 
Pesos A Comair, contains several dialects. he number and variety 
of these is in some cases very great; and considering the importance 
of this fact as bearing on the origin and history of languages, it has not 
been sufficiently observed by philologists. 

The cause of a want of attention to the multiplicity of dialects in a 
language is to be found in the ascendency which one dialect of a lan- 

e always acquires over the others, and the obscurity and neglect 

& which the latter are consequently consigned. Whenever a country 
reaches a sufficient height of civilisation to admire and produce literary 
works, some one of the various dialects of its language is selected by 
the poets and other native writers, and is cultivated by them. In 
eral, this choice is determined “not by any quality of the dialect 
itself, such as its superior harmony or energy, but by some external 
circumstance, such as its prevalence near the birth-place or home of 
the writer, or near the king’s court and seat of the government. When 
a dialect, by any of the means above described, has been distinguished 
from and raised above the others, it is adopted for all the native literary 
compositions, both in poetry and in prose. Hence it is still further 
cultivated, and is moreover thereby rendered more susceptible of 
ulterior cultivation and refinement. It becomes the general language 
of the government, of education, of literature, and of polished society ; 
new words are introduced into it from other , ancient or 
modern ; and it is learned by foreigners. 

The rise and progress of one dialect, ing to the general de- 
scription just given, may be observed to have taken place in ev 
civilised country. In Greece, on account of the multiplicity of inde- 

ent states into which the nation was divided, each dialect of the 
age received a separate cultivation. The early historians and 
ilosophers wrote in the Ionic dialect, and lyric poetry was composed 
the Doric and Aolic dialects. But after the Persian war, and the 
predominance of the Athenians, both in political power and in 
, the Attic dialect obtained the ascendant in Greece and 
became the common literary language. (Miiller’s ‘ History of Greek 
Literature,’ c. 20,§ 1,2.) In like manner, the Tuscan dialect, chiefly 
on account of the pre-eminence of the Tuscan writers, became the 
literary language of Italy, and threw into the shade the Sicilian dialect, 
in which the first essays of Italian were made. But notwith- 
standing the predominance of the literary Tuscan in Italy, both as the 
and as a means of communication between inhabitants 
of different parts of Italy, yet every Italian city or: territory has its 
own dialect, which is habitually spoken, not only by the lower and 
middle classes, but also by the upper classes when persons from other 
parts of Italy or strangers are not present. In France, the dialect of 
the langue d'oil, spoken in and about the seat of government, has not 
only thrown into the shade the other dialects of that language, spoken 
in the northern portion of the kingdom, and reduced them to the con- 
dition of mere patois, but it has also superseded the langue d'oc, the 
language of the south, which had been raised to considerable literary 
importance by the of the Troubadours, The Castilian dialect 
has obtained a similar ascendency in Spain through thie influence of 
the Castilian writers; and the high 
literary language of Germany mainly through the influence of Luther's 
translation of the Bible; although the Suabian dialect received a 
literary cultivation in the lays of the Minnesingers before any other of 
the German dialects. The ical English is mainly formed upon the 
dialect spoken in Middlesex, and the counties in the neighbourhood of 
London, Ita forms differ materially from those of the dialects spoken 
in the more distant counties, as Devonshire, Somersetshire, Cheshire, 


German of Saxony has become the 


Lancashire, and Yorkshire ; and still more from those of the dialect of 
the English which is spoken in the lowlands of Scotland, and in the 
border counties of En; The latter dialect has received consider- 
able literary cultivation not only from early writers, such as Buchanan, 
Barbour, and others, but also from Burns, Walter Scott, and their 
imitators, who have used it with great skill and success for ballad- 
and tales of pram nor have the other praew 1toteaes ee | 
neglected, as several works, particularly , have in 
ane! among which we may mention Mise Blamire and R. Anderson 
in that of the Borders; for the south of England by be orang 
works of Mr, Barnes, ‘Poems of Rural Life, in the 
with a Dissertation and Glossary,’ 12mo, 1847, and ‘ Hwomely Rhymes,’ 
Peng 1859 ; and the poems of Edward Capern, the Bideford postman, — 
‘or the west. t 
The peculiar dialect of eo which has been formed in the 
New England States of the American Union is noticed under 
AMERICANISM, ; 
By a provincial word is meant a word which is not received in the 
lite 
ants 


and Macbeth, act iii. Poy 

Sometimes an ancient classical word, though current provincially in 
ordinary discourse, is used as a literary word only in poetry or asa 
technical term. Thus the old words craven for coward, and dank for 


only recognised 
used in the general words of a conveyance (“ cellars, sollers,” &¢, 
2. Words which are not known to have ever been receiv 
literary language of the country. Man 
to any person who consults a provincial glossary of any language. In - 
paged cases ye — berg ws widely from _ word which eager either 
in the modern literary language or in old writers; more 
however the difference consists mainly in the form. The Gootdl 
dialect presents obvious examples of all these varieties. Sometimes a 
provincial word is not a dialectical variety of form, but is a corruption 
arising from ignorance, as atomy for anatomy, rusty for restive, 
Provincial dialects are chiefly preserved among the humbler and 
illiterate classes; educated persons generally the literary lan- 
of the country. Moreover they are chiefly preserved in rural 
istricts; and thus many of the incial words relate’ to 1 
subjects, (Preface to Boucher’s ‘Glossary,’ A xliv.) In Fielding’s time, 
country gentlemen in England often spoke the provincial dialect of their 
county, as may be seen by Squire Western's in ‘Tom Jones.’ 
Ssalgmc aces being either vein a Leyre actually obsolete 
in the literary language, or diverging w: or forms in a parallel 
dialect, are phone. remains of the ancient language of the country. In 
this respect they differ materially from the following classes of words : 
—1. Low, vulgar, or obscene words, which are of universal or 
currency, and are not confined to any particular locality. (Grose’s 
‘Dictionary of the Vulgar Tongue,’ and the ‘ Dictionnaire du Bas Lan- 
gage.’) 2. Slang or cant expressions, used by gypsies and thieves for 
the purpose of concealing the subject of their conversation in the 
| ae raion of persons who are not their accomplices (called gergo by the 
talians, ergot in French, and germania in Spanish), A slang or cant 
language is often formed among classes of persons following Fen | 
peculiar pursuit; thus there is a of the prize-ring and the 
in this country, and there is said to be a slang among bull-fighters in 
Spain. 3, Technical words, such as the peculiar of sailors or 
a 4, Neologisms, such as the words talented, jeopardise, in 
D 
llections of provin 


in the 
For the 
works are those of Mr. J. O. Halliwell,‘ Dict. of Arc : 
Words,’ 2 vols, 8vo, 1860 ; and Wright's ‘ Dictionary of Provincial and 
Obsolete English,’ 1857; and there are glossaries with specimens ie 
and verse of the dialects of Norfolk, Suffolk, Sussex, Dev } 
fy Palmer, the sister of Sir Joshua Reynolds), Somersotshire, 
wall, Herefordshire, Cheshire, Lancashire, Yorkshire, Cumber- 
jx hog rai Cot + Wea de ar pe a My frag may be added 
lamieson’s ‘ Scotts! ) ;’ and that of the Northamptonshire 
dialect, a most codiprubecalen tanks by Miss Baker, 
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PROVISIONS; PROVISORS. [Pr=Munme.] — : 
PROVOST, a term having its origin apparently in the Latin pre- 
positus, which denotes the chief of any society, body, or community. 
In France the corresponding word prévét approaches nearer the original 
form. In that it is applied to the persons who discharge the 
functions of many di it offices, but in England it is rarely used: 
instances oceur in the heads of certain colleges, as Eton, King’s College 
(Cambridge), &e. But in Scotland it is used to designate the chief 
officer in cities, as the provost of Edinburgh or of Glasgow, where in 

the same officer is called the mayor. 

PROVOST-MARSHAL, a term adopted from the French, who 
ealled an officer with similar functions the prévét des maréchaux de 
Franee. The English provost-marshal is attached to the army, his 
duty being to attend to offences committed against military discipline, 
to seize and secure deserters and other criminals, to restrain the soldiery 
from pilfering and rapine, to take measures for bringing offenders to 
and to see to the execution of the sentences passed upon 
them. 


PROXY. ([Lorps, Hovss or.] ‘ 
PRURIGO is a disease of the skin characterised by an eruption of 
small pimples and a most intense burning sensation of itching. The 
(aera ge tao. ar Saleen h-aalbear ber gr hierera 
has its natural colour. They are generally seated about the 
shoulders, back, and neck, but often also on the limbs, and in severe 
cases even on the face and over a great part of the body. Their course 
is always very slow, and they are not infectious. - 
There are three principal varieties of Prurigo, namely, P. mitis, P. 
formicans, and P. senilis; and besides these, some others are distin- 
guished by the names of the parts which are in each exclusively or 
The Prurigo mitis is the mildest form of the disease. The pimples 
Sie Wiee nal adi to pale that they oon, atareaty be discerned, tll, by 
the scratching, which is almost unavoidably resorted to in order to 
relieve the intolerable itching, their tops are torn off, and become 
covered by little black scabs of dried blood. 
In P. i all the of the disease are more severe, 
and the itching by which they are accompanied is united with a pain-. 
ful burning sensation in the skin, as if, patients say, hot needles were 


constantly it. Both this and the preceding form of Prurigo 
may disappear with a + desquamation in a few weeks, but more 
commonly a succession of eruptions follow one another, and the disease 


is prolonged for months or even years. Both of them occur in persons || 
Sarai ict iva, Wie shby tee aca codiracas in the and in 
the old, and among those who enjoy fewest of the comforts of life. 
are not attended by any important constitutional disorder. 
igo senilis, which is by far the worst form of the disease, oceurs 
almost exclusively in enfeebled children and old people. It usually 
lasts four years, producing all the time almost intolerable 1 
the intense itching that attends it, and which scarcely admits of relief 
any known means. The pimples are usually very numerous, and 
ae ena ; the skin between them is also often 
thickened and , other eruptions break out upon it, and if 
cleanliness be not carefully observed, it becomes infested with swarms 


of lice. 

The treatment of the first two forms of Prurigo must consist of a 
mild antiphlogistic regimen, tepid baths, and the use of alkalies both 
externally and internally. Stimulants of all kinds greatly increase 
the and itching, but they may sometimes be relieved by the 

of ointments or lotions containing small quantities of 

, or prussic acid, or cyanuret of potassium. In the Prurigo senilis 
regimen must be more nutritious, and tonic medicines are useful ; 
in this form, as well as in the others, stimulants must be avoided. 


e alkaline lotions, which may be used in all cases, may 
of one or two drachms of carbonate of potash to the 
water, or of from one to three drachms of sulphuret of potash 
to the same quantity of water, the being determined by the 

of the skin, and being always made less than sufficient to 
ite any heat or redness in it. 
PRUSSIC ACID. oom, Hydrocyanie Acid.) 
ledical Properti 


Much variation in exists in the acid (that is, the dilute 
acid, for the anhydrous is of definite ), owing to differ- 
ent methods of preparation. Thus not only a difference of 


acid, and that which has been long 
containing 4 per cent. The substitution of the 


Pharmacopeeia now preparing for use through all Great Britain and 
Ireland. A still greater difference exists in the strength of the pre- 
parations met with in different countries of the Continent. No one 
in travelling should ever prescribe prussic acid, unless he has previously 
coomaie what preparation will be employed in compounding the 
prescription. 

As it undergoes decomposition by time, especially’ if exposed to 
the light, and is readily volatilised at a high temperature, it should be 
kept in the dark, and ina cool place. As it is specifically lighter than 
water, it rises to the surface in watery fluids. The fluid in which itis 
kept should be well shaken before pouring it out. When employed 
externally as a lotion, in which case it is used in larger doses than 
when meant for internal employment, great care should be observed to 
distinguish it, lest it should be accidentally taken internally. This is 
attempted to be accomplished by using phials of a peculiar shape and 
colour. Even its external employment demands great care, for when 
the cuticle is abraded or cracked, it is readily absorbed, and may 
prove fatal, The cuticle, even when in a state of integrity, is not 
proof against the vapour of prussic acid. All bottles containing the 
acid should be kept well corked, as the vapour is the most potent form 
which can influence the human frame. It is important to know that 
this acid is liable to be formed in some medical mixtures spon- 
taneously, without the assistance of heat or distillation. Thus it has 
been formed in a mixture of carbonate of potash with tincture of 
hyoscyamus, doubtless by the decomposition of the  hyoscyamid 

ishing nitrogen (see ‘Journ. Pharm. Soc.,’ vol. xiii. p. 632). 

When first introduced into medical practice, high expectations were 
formed of the utility of prussie aci Subsequent experience has 
moderated these expectations ; but there is no doubt that it might be 
found useful in many instances where it is not employed, the dread of 
accidents deterring many medical men from using it. Such hesitation 
displayed by those who know its properties should furnish a salutary 
caution to all persons against employing it on their own responsibility. 
The diseases in which it has been most recommended are—affections 
of the lungs, whether acute inflammation,! after the active stage is 
passed, or those of irritation. Among the former, hooping-cough is 
unquestionably benefited by it. But here great caution is necessary. 
Its premature employment, by checking the cough, induces inflamma- 
tion, often of a very alarming kind. The dose should at first be very 
small, and most slowly increased. In some works, even emanati 
from medical men, large doses are most culpably ordered. More 
relief is obtained in consumption from Conium than from this acid. 
Some affections of the stomach receive signal relief; others derive 
not the least benefit from it. The reer of this appears to be 
that in the former the causes of the rder, as well as its seat, are in 
the stomach itself; while in the latter the pain is felt chiefly in the 
stomach, but the cause is in the spinal chord. Treatment directed to 
the spine will in general quickly and often permanently relieve the 
sufferer. (Teale’s ‘Treatise on Neuralgic Diseases’) Cutaneous 
diseases are alleviated by lotions and ointments containing hydro- 
eyanic acid. But the cautions above given must be carefully observed 
during their employment. 

The most useful hints which can be here given relate to the treat- 
ment of poisoning by prussic acid. So soon as it is ascertained or 
sui that any one has taken an over or poisonous dose, cold 
water should be dashed over the head and back. The vapour of 
ammonia (common smelling salts) or of chlorine should be applied to 
the nostrils ; or very dilute liquor ammonie# may be thrown into the 
stomach. While these things are doing, other ms may prepare a 
weak solution of carbonate of potash (common pearlashes will answer); 
and some sulphate of iron (copperas) is to be dissolved in a large 
quantity of water. Some of tke solution of the carbonate of potash 
is to be given to the patient, followed immediately by some of the 
solution of copperas. Phials containing these two solutions might 
be kept ready in chemists’ shops, so as to be at hand 
instantly. This if done promptly, will save the patient. Artificial 
respiration, if speedily resorted to, is useful, as is likewise bleeding 
from the jugular vein. Prussic acid (or its elements, which easily act 
on each other so as to form this compound,) exists in the leaves 
of the Cerasus lauro-cerasus, or Cherry-laurel, the mere bruising of 
which developes the characteristic odour and effects, This shrub is 
unfortunately often confounded with the true Bay, or Casar’s Laurel, 
by cooks and confectioners, who use these leaves, (the amount of oil, 
from difference in the amount of the elements, varies at different 

ods of the year), to flavour dishes and cheese-cakes, with often 
tal effects, itter almonds develope prussic acid. 

PRY'TANIS (Mpdéravis), the name of the chief magistrate in many 
of the Grecian states. We read of this office in Corinth, Corcyra, 
Miletus, Tenedos, Pergamos, Cos, Rhodes, &c, (Wachsmuth, ‘ Hellen, 
Alterth.’ i., p. 194.) 

At Athens, the name of Prytanes (mpurdyeis) was given to the mem- 
bers of the senate of five hundred, who acted as presidents of the 
senate and of the assemblies of the people. The senate of five hundred 
was divided into ten sections of fifty each, who were chosen forbes: 
tively from the ten tribes into which the Athenian people was divided. 
Each tribe presided in turn during 35 or 36 days, as the case might be, 
80 as to complete the lunar year of 854 days (12x 204). Their period 
of office was called a prytany (xpuravela), As however fifty was too 


ws PSALMODY. 


large a number to conduct business conveniently, every fifty was 
divided into five bodies of ten each, who presided for seven days over 
the rest, and were therefore called proidri (mpéeSpo:) ; and from these 
idri an ¢xerdrys was chosen for one day to ide as chairman in 
the senate and the assembly of the people; d his day of office he 
was entrusted with the keys of the treasury and archive office, and 
ye tad buil hold their here th 

The prytanes a building to ir meetings in, where the: 
were entertained at the uldic expense during their prytany. This 
building was called the eion (xpurayeiov), and was used for a 
variety of purposes, (Hermann, ‘ Political Antiquities of Greece,’ 
§ 127. 

PSALMODY, in its widest sense, signifies the Psalms of David set to 
music and sung. But from the early part of the 16th century the 
term has been applied only to metrical versions of the Psalms to which 
short grave airs are either set or adapted. 

. The practice of psalm-singing or f be traced to a very remote date, 
but we need not refer to any period anterior to that of our Saviour, 
In St. Matthew's and St. Mark's gospels (xxvi. 30; xiv. 26), we find 
that, after the last supper, Christ and his disciples “ Sung an hymn” 
(“or psalm,” says the marginal note), previously to their going “ out 
into the Mount of Olives.’ St. Paul exhorts the Ephesians (v. 19) to 
“sing psalms and spiritual songs;" and St. James (v. 13) recommends 
those who are “ merry” to do the like. The corroborative in 
the letter of the younger Pliny to Trajan (‘ Ep.,’ x. 97) stating that the 
Christians hymns to their Christ before daybreak, is well known. 
The bishops 
David should be sung by the choir, in the manner of the antiphons. 
Sginnaniy Among the inferior orders of clergy in the church of 

me were the Psalmistw, whose first institution appears to have been 
at the Spare p of = 4th pong It is agers wc 
order was established for the purpose of encouraging and regulati 
the ancient psalmody ; for, says Bingham, “from the first and apos- 
tolical age, singing was always a of divine service, in which the 
whole body of the church joined.” (i. 295, et seg.) The service of the 
ancient church usually began with psalmody, according to St. Jerome. 
(Hieron., ‘ Ep.,’ 22, ‘Ad Eustach.’) It was also the exercise and 
recreation of the Eastern churches in their nocturnal vigils; and, 
indeed, atall times in the church, St. Augustine remarks, was psalmody 
used to fill up vacant intervals. (Aug., ‘ Ep.,’ 119, ‘Ad. Januar.’) 

By degrees the greater part of the psalm-tune was surrendered to a 
Bow fi voice, the congregation joining only at the close. This led to a 
more scientific and perhaps a more refined mode of singing, requiring 
superior knowledge; and thus, the body of the people becoming 
incapable of taking a share of the performance, the service was left in 
the hands of professed musicians. This was encouraged by the Church 
of Rome, during her long dominion, because it still farther divided the 
clergy and laity: but Huss, and afterwards Luther and Calvin, 
restored to the people their share in the divine service, furnishing 
them at the same time with the means of performing it in a manner 

le to themselves, and conformably to what they conceived to 
be the true principles of public worship. With this view the Psalms 
were turned into metre, tunes were composed or adapted,and the 
practice of psalmody soon became a marked distinction of those who 
departed from the Church of Rome. Luther, however, was friendly to 
harmony, or music in parts; the severe Calvin, on the contrary, 
sternly refused to admit anything but simple unaccompanied melody. 
The design of the reformers was seconded by, Clement Marot, who 
the first fifty Psalms into French verse. These, adapted to 
popular airs, became exceedingly fashionable, and the length to which 
the new amusement of singing sacred songs was carried by the monarch 
of France and his courtiers, is fully described by Bayle (in a note on 
Marot), and after him by Warton (‘ Hist. of Poet.,’ sect. xly.), as well 
asothers. Theodore Beza, by his version of those Psalms which Marot 
left untouched, completed the hundred and fifty. Most of the 
melodies to these, as used by the first Calvinists, are commonly attri- 
buted to Claude Goudimel and Claude Le Jeune, distinguished French 
composers ; but Bayle, on apparently good authority, ascribes them to 
one Guillaume Franc; while some think that they were chiefly German. 
It seems almost certain that a few owe their birth to the great 
reformer himself, of whose musical knowledge undoubted proofs 
remain; and it is equally clear, for the reason before mentioned, that 
the harmonised tunes of Goudimel and Le Jeune were not admitted 
into Calvin's _— of worship, though probably their melodies were. 

At nearly the time that Marot’s tconailion of the Psalms ap) ly 
Sternhold and Hopkins, with several tors, produced an Bevlisk 
version, to which were adapted many of the best German and French 
tunes; and Strype says, “it is certain that Sternhold composed 
several at first for his own solace. For he set and sung them to his 
own organ, which music King Edward VI. sometime hearing (for he 
Was a gentleman of the Privy Chamber), was much deli with 
them.” (‘ Historical Memorials,’ bk. i., chap, 11.) But if versifier 
as little musical a8 poetical taste, it is fortunate for him that 
sitions do not remain to demonstrate that he was no less 
; in one art than in the other. It is, however, to be pre- 
sumed that there having been many very able musicians in the service 
of the youthful Edward, they contributed something in aid of Stern- 
hold’s design, But it is now generally supposed that for the majestic 
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flavianus and Diodorus ordained that the Psalms of |* 


to which our 100th Psalm is adapted, we are indebted to the 
pre fr Claude Le Jeune. This forms the faillc, or tenor ot his 
134th Psalm, as printed in the Leyden edition of 16853 and it is — 


necessary to remark that he, as well as others in his time, made a 
practice of giving the subject, or air, as a kind of cantus firmus, to the 
tenor voi ws 


voice. : 

The first complete collection of 
notice was published in 1621, by 
which Tallis, Morley, Dowland, and all the great 
contributed; the name of John Milton, the father of 
there, as the composer of York and Norwich 
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indebted. - About the year 1671, John Playford, a fred musician, 
a most useful industrious editor, ewe in 8vo, ‘ 

Psalms in three parts,’ in which has judiciously given the 
to the soprano voice, to which it sabatelty bulomgn Sl it ever sine 
has retained its . A few of the tunes in that collection are 
supposed to have reg wore iy Playford himself, whom Sir John 
Hawkins considers as “ the of m ody.” Subsequently 
to the last edition of his work, valuable additions were made to the 
stock of uine English psalmody, by Dr. Croft, Courteville, 
&e., and del is the reputed composer of the sweet music to tl 
104th Psalm, which still continues in our chimes, and as the dirge at 
the soldier’s funeral. Dr. Miller, of Doncaster, effected a omnaiios 
ly by his ‘Psalms of David for the use of 


Fa 


made its way into the remotest of Great Britain, raised up a host 
of rivals and the number of publications and of new tunes 
increased beyond calculation. The popular works of all 
posers hie sien made contributory to 

carries its influence even into the tem 


igion, and many 
organists have fancied themselves i and pavieued to a 
collection for the use of the ee aa in which penis 
Hence the music which had become almost a part 
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stringed instrument) denote generally the poems which form one of 
the canonical books of the ola i 
Hebrew DYPTUA TDD (sepher tehillim), « the book of praises.’ Except 
in thirty-four cases, the Psalms have titles, which, though they are no 
part of the original, are of great antiquity. Some designate the writer 
or the subject, or the occasion, and some are not to be understood. _ 
The book of Psalms is often called the ‘Psalms of David,’ though 
many of them were not written by him. The authors of the Psalms 
named in the titles are Moses, David, Solomon, Asaph, Heman, Ethan, 
Jeduthun, and the sons of Korah. Between the earliest and latest 


According to the Masorites, the Psalms are divided into five 
of which the first ends with Psalm xli., the second with Psalm Lxxii., 
the third with Psalm Ixxix., the fourth with Psalm cvi., and the fifth 
with Psalm cl. The first three books end with ‘Amen and Amen 
the last two with ‘ Hallelujah.’ This division existed in the 
Jerome, but how long before is uncertain. It is thought to ha 
made for the purpose of rendering the Psalms in this respect 
Pentateuch. The collecting of Psalms into one book is 
attributed to Ezra. : 

The Psalms afford an exemplification of every variety of 
metre, and they are pervaded by the*highest pose arg 
were designed to be rehearsed in the worship of God wii oO 
instrumental music, David appointed the singing of the Psalms by 
company of persons, trained for this in the worship of the 
tabernacle, (1 Chron., vi. 31; xvi. 4-8.) -This practice was continued 
by Solomon in his Temple (2 Chron., v. 11-13), and, after the inter- 
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ruption occasioned by Captivity, it was renewed by Ezra. - 
iii. 10,11.) The New Testament furnishes evidence that ¢ 
formed, in the time of Christ and his Apostles, 8 ee 

the example, — 


says 
attention to the rest of the Scriptures, they were so famili 
Psalms, that in their houses, in the streets, and in the highways, they 
joyed profit and delight by the ing of these divine odes. hy 
canonical authority of the 
uted. There have been 


er Book vary, though not much, Among the best works on the 
subject may be mentioned Tholuck, ‘ Uebersetzung und Auslegung der 
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Psalmen,’ 1843 ; and Hengstenberg, ‘Commentiir iiber die Psalmen,’ 
1843-5. 

PSALTERY, an ancient musical instrument of the harp kind, in 
use among the Jews, and supposed by Blanchinus to have been the 


523, nebel (whence vaBda and nablwm), mentioned in several of the 
Psalms. Whether this instrument was square or triangular, and 


played on by the finger, or struck by a plectrum, seems doubtful; the 
ility is that it took man: forms, and was on both ways. 
Blanchinws makes it square, Luscinius triangular. According to 


Mersenne, and after him Kircher, the Psalterion, as they denominate 
this instrument, adopting the Greek term, was in shape a trapezium, 
and similar to that which is still in use under the name of dulcimer. 


ek ‘ 
PSEUDERYTHRIN. CHENS, COLOURING MATTERS OF. 
PSEUDO-ACETIC ACID. A name given to a peculiar acid strongly 


resembling acetic acid, said to be occasionally formed during the manu- 
facture of tartaric acid, 

PSEUDOMORPHINE. ([Ortom, aLKaLoms or.] 

PSEUDORCIN. [Eryruetc Acrp.] 

PSEUDOSULPHOCYANOGEN. (Cy,HS,?) When a solution of 
ocyanide of potassium is treated with a current of chlorine, or by 

dilute nitric acid, an orange-yellow coloured precipitate is 
obtained which seems to the above composition. It is insoluble 
in water, alcohol, and ether, but dissolves in concentrated sulphuric 
acid. When heated, it yields bisulphide of carbon, sulphur, and 
hydromellon :— 


aCy,HS, = 6CS, + 68 + 38NHCy, 
aa ——— 
Pseudosulpho- Bisulphide Hydromellon, 
cyanogen. _ of carbon. 
PSILOMELANE. One of the native forms of binoxide of manga- 
nese. [MANGaNEsE.] 
PSO. Ircu.] 


PSORIASIS is a disease of the skin distinguished by slightly raised 
red patches of various extent and form, and generally covered with 
whitish scales. Several varieties of the disease have received different 
names, according to the form and severity of the eruption in each, and 
many others, according to the part chiefly or alone affected. The 
former varieties are Psoriasis guttata, P. diffusa, P. gyrata, and P. 
inveterata ; mame the lefties ses 1°, optnetnirs. 2: ia, &e. 

Psoriasis guttata is a mild form of the disease, consisting of small 
red patches two or three lines in diameter covered with very fine white 
seales. It occurs in various extent on all parts of the body, but most 
rarely on the face. At first small red spots appear, and soon after 
present white scales at their centres; then the spots enlarge 
and the scales increase in number, till the redness begins to fade at the 
centre, and as the scales fall off, the skin slowly assumes its natural 
colour. The tga is attended by a moderate itching, and by very 

ape ie ts every respect a more severe form of the disease, 
The spots are large and , and often confluent, and covered with 
thick scaly incrustations. It appears most frequently on the limbs 
and around the joints, often covering the whole of a limb with one 
sealy or raw-looking patch, and sometimes occurring at once and with 
equal severity on several of the body. The skin beneath the 
seales is very tender and irritable; it often cracks and discharges a 
thin ichor, which coneretes about the fissures, and is attended by con- 
pain and irritation, and some constitutional disturbance, 
The eruption often breaks out successively in different parts of the 
body, so that it is common for the disease to be protracted for several 
months and even for years. 

P. inveterata is only (as its name implies) a yet less curable form of 
the same disease. The skin has its whole texture thickened and hard, 
its surface is covered by a furfuraceous deposit, and in the me ag 
hood of the joints it is often very deeply and painfully cracked. The 
preceding forms are commonly met with in those who are otherwise in 
ey, Soe health; but this rarely occurs, except in those whose 

uations are enfeebled by long di or want. 

P. gyrata is a slight but very rare variety, distinguished by the 
ee eee eS singularly tortuous or serpentine 
orm. 


Of the local varieties of Psoriasis, the most interesting is that which 
oceurs on the s of the hands, and which, being most frequent in 


those who work with and other irritating substances, is 
commonly called Takscst or tetoblavfon or washerwomen’s itch. 
Psoriasis, in all its forms, is difficult of cure. The general con- 
dition of the health being corrected by the means that in each case 
seem appropriste, the remedy which is most frequently successful in 
cases of long standing is arsenic, in the form of from three to five drops 
of the Fowler's solution, three times a day, for an adult. Active 
purging is also often useful, especially in recent cases and in young 
subjects. Another good remedy is tincture of cantharides, in doses of 
from three to five drops (for an adult) in water once or more in the 
day ; but the effects of both this and the arsenic require to be carefully 
watched during their administration, and they must be discontinued as 
soon as they appear to produce any sickness or heat in the stomach. 


The arsenic should be taken at meals, if not it is more likely to 
produce sickness. In addition to these, various other internal means 
have been recommended, as decoctions of dulcamara, mezereon, and 
orchis, antimony, sulphur, &. Indeed, in many cases it is found 
necessary to try one means after another without any rule, till one is 
found which produces benefit. External remedies are generally of less 
value than internal. The most approved are vapour and sulphur 
baths, and ointments or lotions containing very small quantities of 
nitrate of mercury, or white precipitate, or creasote, or alkalies. These 
however can only be employed in the later stages of the disease ; in 
the earlier, the mildest fomentations give relief, and all kinds of 
irritants must be carefully avoided. 

PSYCHE (¥ux%). Apuleius is the first writer who relates the loves 
of Cupid (Eros) and Psyche (‘Metamorph.’, lib. iv., v.). According to 
his account, Psyche, the daughter of a king, was the most lovely 
creature that the world ever beheld. People flocked from all parts to 
see her, and neglected the worship of Venus, who became in con- 
sequence jealous of her, and commanded her son to inspire Psyche 
with love for some mean creature. Cupid, however, instead of 
obeying the commands of his mother, became enamoured of Psyche, 
and made her his wife. She was, however, subsequently deserted 
by him for disobeying his injunction not to seek to behold his face. 
Inconsolable at her loss, she wandered through the world in search of 
him, and after enduring many trials and sorrows was at length re- 
united to him. Jupiter conferred upon her immortality, and her union 
with Cupid took place with the approbation of Venus and the other 
deities. A child was soon afterwards born to them, who was called 
Pleasure. 

This tale is now commonly regarded as an allegory, representing the 
union between the divine love and the human soul. It probably had 
its origin in the Orphean mysteries, The word Psyche signifies in 
Greek both “soul” and a “ butterfly.” We frequently find in ancient 
works of art Cupid pressing Psyche to his bosom in the form of a 
butterfly. When Psyche is represented with a human form, the wings 
of the butterfly are usually placed on her shoulders. : 

Though Apuleius is the first writer who relates the legend, it is 
certain that the fable of Eros and Psyche must have been current long 
before his time, as there are many works of art representing some 

rtion of this subject of a date long anterior to that at which Apuleius 
ived; though none probably are prior to the Roman period. 

PSYCHROMETER (Wuxpos, cold, and perpov, a measure), a term 
— to the wet and dry bulb thermometers used as a HygrRoMETER. 
[Hycromertry.] . 

PTELEIC ACID. An acid of problematical existence said 
hase produced when mesitic chloral is dissolved in solution of 
po! 

PTOLEMAIC SYSTEM. A few words of general explanation 
constitute all that can be given under this head, and we are not 
now speaking with particular reference to Ptolemy, but of the astro- 
nomical part of that system which, founded on early metaphysical and 
physical doctrines, adopted by Plato and Aristotle, reinforced by 
mathematical bh eses drawn from Hipparchus and Ptolemy, 
received by the Mohammedans and by them imparted to the Christians 
of the middle ages, was the doctrine universally established in Europe 
till the 17th century. As a whole it combines the physics of the 
Aristotelian school, the geometry of Euclid and his successors, the 
sexagesimal arithmetic of the Greeks, and the astronomy of Hippar- 
chus and Ptolemy, with some slight additions from later names. The 
geometry remains, the arithmetic has been supplanted by the decimal 
system of the Hindus; the physics and astronomy stood and fell 
together ; and as under the words Ptolemaic System the astronomy is 
particularly meant, we only here notice the physical notions so far as 

are connected with it. 
e early separation of perceptible matter into the four elements of 
earth, water, air, and fire, with observation of the relative places they 
pear to assume, led to the formation of an elementary system. 
Tarth (and solids generally) sink in water, while air rises in water, and 
flame in air. Hence the notion that the mass of the earth is the 
central body of the universe ; above is a region of water, through which 
rises that portion of earth on which men and animals live. Above 
this is a region of air,and above this again a region of fire. Nothing is 
at rest until it arrives atits proper or natural place, and all the motions 
of a part separated from its whole are rectilinear; fire rises, and 
bodies fall, in straight lines. Gravity and levity are only the efforts 
of bodies separated from their natural places to return to them, 

Above the earth and the elementary zones which encompass it, are 
other successive zones, called heavens. Each heaven contains an 
immense crystal K origry surface, to which one of the heavenly - 
luminaries is attached, or would be attached, if it moved uniformly 
in a circle, as it would then doif the crystal sphere were made to 
revolve uniformly. But the varied motions of the heavenly bodies 
made it necessary that smaller orbs should be placed with their centres 
upon the ones, a8 hereafter noticed, and that the planets should 
move with the smaller ones. It is hardly to be believed (at least so 
many think) that Ptclemy and the mathematicians received these orbs, 
ia the physical sense, or as anything but hypotheses for ia 
the actual motions of the planets ; it is certain however that the acti 
solid orbs continued to be received till a late period, Copernicus uses 


837 PTOLEMAIC SYSTEM. 
which has him to some ion of receiving them ; 
a even in the fi scholium of the Newton thinks it 


worth while once more to overturn them, as © Brahé had done 
before him, by showing that if they existed, comets could not 
move as they were known to move, 

The first heaven is that of the moon; the second that of Mercury ; 
the third that of Venus; the fourth that of the Sun; the fifth that of 
Mars; the aixth that of Jupiter; the seventh that of Saturn; the 
eighth that of all the fixed stars, "The heavens of Aristotle end here; 
later theorists add two more, a ninth, to make the precession of the 
equinoxes, and a tenth, or primum mobile, to make the diurnal 
revolution. All beyond this is the empyreal heaven, 

The office of the primum mobile is to revolve from east to west in 
twenty-four hours, carrying with it (but how, we do not know) the 
whole of the subordinate heavens, and making all the phenomena of 

and night. All the heavenly motions are to be circular and 
form ; this doctrine of the Platonic school is the keystone of the 
whole system. The poles of the primum mobile are those of the 
nator; but the ninth heaven a pep Bb nen to poles And the 
ecliptic, carrying the whole system forward in , 80 as e 
ce yp teeil be arising from the precession of the equinoxes. e 
heavens of the other heavenly bodies move round with the mean 
motions of the bodies depending upon them; and this completes the 
general view of the 

The details of the heavenly motions were for the mathematicians 
only, who dropped the orbs, and only took such circles out of then? 
as were in the ex tion of the motions. 

Without entering into all the details connected with this explana- 
tion, which are rather complicated, and require besides some knowledge 
of the actual inequalities of the planetary motions, we shall take the 
two leading circumstances of those motions, namely, their not being 
uniform, and their being sometimes direct, or according to the order 
of the signs of the zodiac, and sometimes retrograde. One way of 
explaining the simple irregularity of motion was by supposing the orb 


of the planet to be a sphere, and revolving uniformly, but not con- 
centric with the earth. Let the earth be at 2, and let the circle PQR 
revolve uniformly round the centre o, or let the et P revolve 
uniformly in that circle, Consequently, the nearer the planet is to z, 
the faster it will appear to move, eid ths edutcary, Cl , & spectator 
at E will see the planet moving most slowly when at P, from whence 
Se motion will be accelerated until it arrives at R, and 
or op eed! ee rhb the other side. poche tai 
an eccentric. i thesis was a tolerably good represent 
‘tion of the motion of the ok aia FO was taken Sy certain ified 
proportion to the radius cr; and if the sun had been placed at x, it 
would have made a sufficient re tation of the motions of the 
planets, at least for the earlier periods of observation. But it must be 
remembered that though an acceleration and retardation would thus 
he established, it would not be pomey that of the planets, though 
sufficiently near, as remarked, represent the results of rough 
Te wirinacda of cblehaiog’ st wintinate’ pacgrdadg| aut ‘utisqee 
mode of obtaining the alternate ive and le 
motion is as follows :—Let r be the centre of a circle called an epicycle, 
and let F revolve uniformly round the earth at ¢, while the a 
revolves uniformly round its centre, carrying the planet on its circum- 
ference, or while the planet revolves uniformly round the epicycle. 
Let the epicycle itself move in the direction Pq Rr, and let the planet 
- onthe epicycle move in the eame direction, or ABD. If then the 
times of revolution of the planet in the epicycle be sufficiently great 
compared with that of the epicycle itself, its retrogradation at p will 
more than compensate for the progression of the epicycle itself ; that 
is, the planet will appear to a spectator at 0 to move ina le 
direction, when it is in the lower part of the fhe. ss But in the 
higher part, at a, both motions conspire to e it appear to move 
directly. There must consequently be an intermediate point at which 
the direct motion ceases and the retrograde begins; and near this 
point the planet will appear stationary. 
It is by a complicated use of these methods that Ptolemy succeeds 
in giving a tolerable account of the angular motions known in his 
time ; but they fail in placing the planet at the right 


earth, though they may it nearly in the t tude. We 
imagine that in modern dines few persons have taken the trouble 
to make themselves acquainted with the details of this system. These 


(Eves, in Nar. 
and must be ‘treated, 


Pry. An albuminous matter constituting about one-third of — 


the soluble solids of the saliva, It converts 


sugar. 

PUBERTY (Pubertas), the age at which the period 
girlhood ends, and that of adolescence : 

derived from pubes, which in its primary signification means 
or soft hair that generally begins to grow on young ay’ about 
time. Puberty appears at various ages, according to the 
circumstances connected with education, and the constitution 
individual. The usual period in this country is from the 
the fourteenth year for females, and from the fourteenth to 
teenth for males. In the northern parts of the island it is often a 
or two later in both sexes, Women in all countries reach 
of puberty one or two years before men; and the inhabitants 
before those of cold climates. In the hottest regions 


age; in France not till thirteen, fourteen, or fifteen ; ” 
Russia, and Denmark this period is not attained till from two to three 


years later. 
exhibits 
not 


that 


f 


Occasi however an ity 
the pee cine Be of both corinne gn # aie 5 is 
dwell at any great | 
may be traced in great numbers aby tet a: of ph 
have been curious upon this subject, Those who are desirous 
so may turn to the ‘Journal des Scavans’ for 1688, and the ‘ Philo- 
sophical Transactions’ for 1745; and other instances in Dr. 8 
“Nhe period which oc th puberty ie, both aa sage al 

e period which commences wii y 18, an 

mind and the body, one of the ‘cat tapottanet Ggelel a 
existence; for, says Dr. Copland (‘Dictionary of Practical Medicine’), 
during it the natural development of the sexual organs imparts a 
health and tonic excitement od a ey See 
their state of full perfection all the organs of the , and all the 
manifestations of mind, excepting those that are derived from | 
perience, hdres Be this period of life that the mind becomes 
stored with ideas, derived both from the learning of the ancients, the 
science of the moderns, and the arts and accomplishments of aly 
civilised life ; and is more particularly and more 


ysiologists 


decomposing the information thus acquired, and recombining new 
and useful attractive forms. a 

PUBLIC HEALTH. ([Sanrrary Leorstatron.] 

PUBLIC LIBRARIES. [Lrerarres.] ‘ 

PUBLIC POLICY. This ion sometimes occurs in the 
reports of law cases,and sometimes the expression “ of the law” 
occurs; neither of these ions has a suffi definite meaning. 
An example will best in how they are applied. One man may 
patie ‘atts Yor a bertahe ¢aaube to give up to 

m some trade, art, or business, and that he will not carry on 


agree 

the same within the realm, with the object of securing to the purchaser 
all the benefit which can be derived feat his bargain. If he who 
received the money happens to break his contract by commencing 
same trade, art, or business ina distant part of the realm, as at 
Land's End or Newcastle-on-Tyne (the original place of business 
London), and an action be brought on the contract, it could 
maintained, because the contract itself was against public poli 
would be explained to mean that the public ought not to be 
of a man’s services by such an unreasonable contract. Yet if 
tract were that the trade or business should not be exercised 
certain limited distance of London, the contract would be valid. 
&PUBLICA‘NI. The publicani were a body of persons in the Roman 
state who farmed the public revenues (vectigatia), from which circum- 
pare tly a — is os ‘ big 39 a etn) ehep 

publica vectigalia it conducta,” » 89, Ly 8. 1 They 
were numerous as early as the 6th century of the republic, and they 
continued to exist under the oo The pub formed various 
societies or partnerships, w had a corporate character. 
societas had a magister, or chief manager, at Romo, and a 
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magister (promagistro), with numerous associates and assistants, in the 
provinces” [Pnovrsct The revenues, which were chiefly leased to 
the pw ni, were tolls, harbour duties, and the scriptura, or the tax 


the taxes; and this body of men was comprehen 
of a familia publicanorum. In our translation of the New Testament 
these inferior officers are called “ publicans,” and are mentioned 
together with “sinners,” a distinction to which they might be partly 
entitled for their occasional oppressive conduct, and partly to the 
dislike of all the world to tax-collectors. It appears that 
» who was a Jew, was a publican (Matt, ix, 9), the only civil 
ee ee a, 
publicani undertook to pay fixed sums for the taxes of a par- 
district or place. The contract was often made by asi 
on behalf of himself and others. It was the business of the 
to let the taxes. The publicani gave security to the state for 
en ee ee ee eae tele ey: well 
that of sureties, was liable to the amount of their obligations. 
Among the remedies which the publicani had against those who were 
vectigal, was the pignoris captio, which seems to have 
a of distress (Gaius, iv. 28); but after the old forms of 
action were changed, it was not usual actually to seize the property, 
but a fiction was introduced into the formula, by virtue of which the 
person who owed the vectigal ee Se See 
equal in amount to what he must have paid in order to redeem 
if it had been sei 
ERAL DISEASES. Under this term are included all 
those diseases which arise out of the state of pregnancy: they are not, 
however, as the name would seem to imply, peculiar to this condition, 
ee en ae re Se tnined, Wy ne Bor nogetce 
some allusion to thei character and mode of treatment. Among the 


; 


erely 

rig oy parr , that convulsions are liable to occur at 
sixth month of utero-gestation ; but for the reasons 

about to be stated, the majority of cases are met with during labour. 
When after delivery, are generally connected with a 
loaded state of the large intestine, or with a state of exhaustion from 
hemorrhage. The cause of these attacks must be looked for in the 
state of the viscera and large blood-vessels at this a ge during 


augmented by the con- 
it ; cons wile dacesterer 


eat by fan the cat kn and the dangerous of puerperal 
it portant most 

diseases is puerperal peritonitis aco), ealled also puerperal 
inflammation, puerperal fever. It usually attacks women a few days 
after delivery, and seems to have no connection with the duration or 
the severity of labour. This fatal disease varies 80 much in the type 
of the inflammation as to be scarcely recognised as the same affection 
in different individuals and at different periods, the accompanying fever 
being sometimes strictly inflammatory, and at other times typh 
Tn its most dangerous form it is characterised by a remarkab! 


tympanitic, and unable to bear the slightest pressure ; the bowels are 
, and yomiting is not an unfrequent attendant, As the 
disease proceeds, the lochial and the secretion of milk are 


parce napa tare pcr i een er opebatpheyy 
requently lemie, many beli to contagious, 
lesions met with in this disease are chi me Boe a panded 


The treatment 
case,” observes one of 


the principal remedies used for combating this malady. 
Bet tho provtration of the vital powers is in some cases so extreme as 


to afford us little chance of putting into requisition the only m 

which we possess of combating the inflam inebuey symptoms. Aare 
A form of disease sometimes occurs after delivery which, from its 

resemblance in some particulars to the one we have just alluded to, 


.| requires notice. It is due to stomachal and intestinal irritation; and 


is ushered in by rigors, followed by great heat of skin, a full and 
frequent pulse, and loaded tongue. The abdomen may be tumid and 
painful on pressure, and the head may be affected by symptoms of 
prerie. o intolerance of light, noise, wakefulness, and delirium. 
affection of the head and that of the abdomen frequently co-exist 

or alternate in the ‘same case ; and this conjunction of the two affec- 
tions serves to assist in the diagnosis between peritonitis and the 
present complaint, As it is of the greatest importance in a therapeutic 
point of view to distinguish puerperal inflammation from intestinal 
irritation, much may be learnt by the exhibition of large injections of 
warm water, an examination of the evacuations,and an observation of the 
effects thus produced upon the disease. In intestinal disorders, the faces 
will be found to be scybalous, or at least offensive and dark-coloured, 
and in large quantities ; and the relief obtained will be found to depend 
upon the proper evacuation of the bowels. Another characteristic of 
intestinal irritation is the susceptibility to fainting upon blood-letting, 
The treatment of this disorder may be summed up in the words of 
Dr, Marshall Hall. “In peritonitis,’ he observes, “the freest blood- 
letting must be aided by purgative medicines; whilst in intestinal 
irritation, the freest and fullest evacuation of the intestines must be 
aided y dpmngpget for although both blood-letting and purging 
are to be used in every case, yet the former is,the remedy in in- 
flammation, and the latter in intestinal irritation.” In describing the 
last-mentioned disease, we have alluded to the combination of cerebral 
symptoms, which so frequently are present. This disturbance of the 
intellectual functions is sometimes so great and so continued, as to lead 
to the supposition that the brain is the seat of some active inflamma- 
tory disease; and were we, acting upon this supposition, to have 
recourse to antiphlogistic remedies only, we should probably lose our 
patient, This alarming disorder has been termed puerperal insanity, 
or puerperal mania. It comes on rather insidiously; there is a little 
excitement during the day and sleeplessness at night; then delirium, 
and then actual mania; the pulse is somewhat accelerated, the tongue 
furred, the skin hot, the bowels costive, and the secretion of milk 
diminished. It seems to arise from a combination of causes acting 
upon fren greet irritable temperament, but rendered still more so 
by intestinal disorder and hemorrhage, or by the debility consequent 
upon suckling. eae ro these cases is generally fatal; the treat- 
ment consists in regulating the bowels and preserving extreme quiet of 
mind and body, with a nutritious but not peceenene, Beige 
When speaking of puerperal fever,it was observed that the large veins 
in the vicinity of the uterus frequently presented traces of inflammation. 
Uterine and crural bitis, however, occurs as a distinct disease, and 
has been descri! under the terms of phlegmasia dolens, cedema 
puerperarum, the white swelling of lying-in women, &c.; but it is 
only within a few years that the true nature of this disease has 
been fully understood, having been first pointed out to the pro- 
fession by Dr. Robert Lee. It may appear as early as the fourth 
day after delivery; but, in the majority of cases, it is not till the 
second or third week that it makes its appearance; and, in many 
instances, attacks women who are recovering from puerperal fever. It 
—_ ushered in — rigors, and — are a by rent thirst, and 
symptoms of pyrexia. ere is a sense of pain, rienced 

in the uterine region, and gradually descending ag course of the 
iliac and crural veins down one leg, accompanied by swelling, and 
great tenderness upon pressure along the course of the vessels, which 
are hard as a cord, and roll under the fingers. In some cases an 
erythematous redness of the integuments of the limb is met with; but 
in the majority they are smooth, shining, tense, and colourless, The 
power of moving limb is Rees age! lost, and it is greatly and 
uniformly swollen throughout its whole extent. Sometimes, after the 
inflammation has ed in one limb, the other is attacked in a 
similar way. The pain and febrile symptoms usually diminish within 
a few days after the occurrence of the swelling; but sometimes the 
pain is excruciating throughout the whole period of the acute stage of 
the disease. The duration of the acute stage is various in different 
individuals; in the number of cases it terminates in two or 
three weeks; but the limb still remains powerless and edematous, In 
some women the limb does not return to its natural state for many 
months, or years, or even during life. The appearances on dissection 
which are met with in this disease are similar to those which charac- 
terise inflammation of the veins generally, The causes of this affection 
are supposed to be owing to the orifices of the veins in the lining 
membrane of the uterus being left open after the separation of the 
placenta, by which a direct communication is established between the 
cavities of these veins and the atmospheric air. The treatment of 
phlegmasia dolens consists in the local abstraction of blood by leeches 
plied to the groin, and in the course of the large venous trunks of 
the limb; hot fomentations to the part, and the administration of 
diaphoretics and saline purgatives. After the inflammatory symptoms 


been | have subsided, the limb may be supported by a bandage; and slight 


frictions made use of. 
There is a disorder occasionally met with in the puerperal state, 


y 


sat PULLEY. 


PUMP. 


which, from not being mentioned in the article Hamorruacer, must 
be alluded to in this place. The symptoms about to be detailed are 
owing to loss of blood, uterine hemorrhage during and shortly after 
parturition being not an ment occurrence, The more immediate 
effects of hwmorrhage are fainting; and where the loss of blood has 
been great, this symptom is sometimes so prolonged as to be not only 
dangerous, but fatal. It is the more remote consequences of loss of 
blood that we are to speak of in this place : we have seen already how 
a combination of this with intestinal disorder and other irritatin, 

causes gives rise to puerperal mania ; we shall now view the effects o 
hemorrhage as they are met with uncombined with the conditions 
previously alluded to. This condition of system has been called by 


the French pathologists a state of anwma, and is characterised by a | cathedral. 


id condition of the skin; great nervous excitability; a throbbing 

of the temples ; vertigo; tinnitus aurium; a frequent, jerking, com- 
ible pulse; a great tendency to faint on the slightest exertion, or 

in the upright position ; palpitation of the heart; halitant respiration ; 
and, generally, great thirst. The treatment to be adopted in anamia 
from loss of blood, consists in maintaining a perfect quiet of mind and 
body, in a free exposure of the patient to fresh air, a mild but nutri- 
tive diet, and a regular but not an over-active state of the bowels. The 
symptoms we have just enumerated as arising from loss of blood are 
sometimes met with, in a mitigated form, at a much later period of 
the puerperal state, and arise from the drain occasioned by super- 
lactation. The treatment of these cases is more simple, and consists 
generally in the weaning of the child, the adoption of a more nutritive 
diet, and change of air. With respect to what are called milk- 
abscesses, they arise from the inflammation consequent on over-dis- 
tention of the lactiferous tubes, and require the same mode of 
treatment as is adopted in abscess when it occurs in other parts than 
the breast. [Anscrss.] They are best prevented by permitting the 
infant to suck within a few hours after delivery, and by repeating this 
act frequently. When the secretion of milk is excessive, the bowels 

_ Should be kept freely open by saline purgatives. 

PULLEY. A machine used in the arts for the purpose of trans- 
mitting power, which consists of a case with one or more openings, in 
which a similar number of sheaves revolve upon an axle; the case or 
block is surrounded in the direction of its length by a band ending in 
a hook able to be fixed to any point of support. The cord or chain 
working upon the sheaf, or sheaves, either increases the power exer- 
cised, whilst it decreases the velocity of movement, according to the 
principles of mechanics; or it simply changes the direction of the 
movement transmitted. Pulleysare either made of wood, or of metal : 
the former being almost exclusively used for ship-building. In the 
wooden pulleys the blocks are usually made of elm, the sheaves of 
lignum vite, and the axles of either wood, or of iron; in metal pulleys 
the blocks are made of iron, the sheaves of brass, the axles of iron or 
of steel, and the bushes of brass. The proportions of the various parts 
of a pulley are regulated by the width of the sheaf, and this module 
itself must be chosen so that the cord or chain shall ride easily on its 
gorge, without working against the sides; the proportion of the diameter 
of the axle to that of the pulley must be made as small as is consistent 
with the strength of the machine, and tle sheaves must be so truly 
bored as to allow of their revolution without any friction against the 
sides of the blocks. 
| The term Pulley is likewise applied to some of the narrow band 
wheels used for the purpose of driving machinery gearing, especially 
when they are of the description technically known under the name 
of fast and loose pulleys, or those in which one of the assemblage of 
wheels is made to revolve freely upon the shaft, without being able to 
communicate any motion to the latter. In these cases the velocity of 
the axle driven by the intervention of the pulley will be regulated 
by the proportions between the dianieters of the pulleys. [Macnrnr.] 
t PULMONIC ACID. 4 ofan with Pyeumic Acmp. 
| PULPIT. This term affords a striking instance of the great change 
of meaning and application which words frequently undergo, for, 
exclusively of the Latin termination, it is identical with itum, 
which signified that part of the Roman stage (distinguished from the 
orchestra) on which the actors recited and performed their parts. The 
French pupitre and the English pulpit both come from the same source, 
but are dissimilar in signification; the former meaning merely a 
reading-desk, and chaire (cathedra) being the term that corresponds 
with our English pulpit. The ambo of the early Christians appears to 

“have been different both in form and purpose from pulpits aherwards 
used for preaching, it being rather a low platform on which parts of 
the service were sung or recited. The most ancient pulpits now 
existing are supposed to be those in 8. Lorenzo fuor delle Mura and 
8. Clemente at Rome ; and these and other early pulpits of the same 
kind are of marble, with inlaid or mosaic compartments. In the 
church of 8, Lorenzo at Florence, and several other modern basilicas, 
there are two pulpits, one on cach side of the nave. Great cost both 
of material and workmanship was frequently bestowed on pulpits; and 
some of them rank among the most celebrated monuments of art of 
their period. The pulpit in the baptistery of Pisa, by Niccola, is 
hexagonal, and supported on seven columns, one at each angle and a 
central one. Giovanni Pisano executed that in the nave of the Duomo 
at Pisa, besides which there are two others in the same church, on the 
opposite sides of the choir, The Peryamo of Santa Croce at Florence, 


by B, da Majano, is greatly extolled by Vasari for the o— of its 
ood wabigar semen The two pergami in S. Lorenzo at ; 
are the work of Donatello; and of the mastery of composition displayed “ 
in their reliefs some idea may be formed from the specimen given of 
them in Cicognara’s ‘Storia della Scultura.’ Notwithstanding the 
richness of such pulpits, and their elaborate execution, their general 
forms are not always the most pleasing or appropriate.| ; 
For a long time the pulpit appears to have been treated as an 
architectural feature, being constructed, if not of marble, of the same 
material as the rest of the interior. Among numerous other examples 
prt aye Kote pits may be — Magny of Oot 
ired, though it is very impure in style, in the nave o' 
One of the most celebrated as a ‘ormance of art is the 
magnificent oak pulpit in the nave of St. Gudule, at Brussels; the — 
whole is elaborately carved, and the pulpit itself is supported by 
figures representing Adam and Eve expelled from Paradise. f 
Of stone-pulpits we have only a few remaining in this country; but 
there is one in Bristol cath dated 1624, another in Worcester, 
drawings and details of which latter are given in Pugin’s ‘ Gothic 
Specimens ;’ and others in Huish-Episcopi, Somersetshire ; Coombe, 
Oxfordshire, &c.; but old carved wooden pulpits are much more common. _ 
The Worcester pulpit, anda stone pulpit in the outer court of Magdalene — 
College, Oxford, are instances of what may be termed oriel pulpits, 
being made to project after the fashion of an oriel, froma pier or 
wall, and similarly corbelled below, instead of being supported from the 
ground. Another, still more ancient and curious—and we may add, 
more beautiful—is that at Beaulieu, Hants, which projects from an 
elegant open Gothic arch, and is supported, not on a corbelled and 
moulded oriel-stool, but on a short reversed spire, whose angles are — 
decorated with small pillar-shafts, and the sides between them with 
foliage. Besides pulpits of this kind in the courts and cloisters of 
religious houses, there were others called preaching-crosses, from which 
sermons were delivered in the open air: Paul's Cross is a celebrated 
and well-known instance, i 
PUMP. A machine used in the arts, and in the ordinary business 
of life, for the purpose of raising water from a lower to a higher level ; 
or for the purpose of forcing it through pipes to be distributed as may 
be required. Pumps are occasionally used in similar manner, in 
dealing with other aqueous fluids, with trifling modifications in their 
details, according to the nature of the fluids; and a peculiar class of 
ump is employed for the purpose of either removing, or of distri- 
icine air or other gaseous fluids. The general principles of the 
applicable to the respective kinds of fluids, are however so pe 
allied, that it may suffice here to notice only the more common 
descriptions of water and of air- referring occasi' to some 
of the most important modifications to which they are subjected in 
order to adapt them to particular circumstances. 
Water pumps are divided into two general classes, called Ist, suction 
pumps, or 2nd, forcing pumps, according to their mode of action. The 
suction pumps are those in which the atmospheric pressure is made 
use of to force a column of water to rise in a tube, from which the air 
has been withdrawn in such a manner as to leave a vacuum in its 


pump is not very considerable. 
The component parts of all kinds of pumps are, 1°, the cylinder in 
which works, 2°, the piston; 8°, the suction, or feed 4°, the 


7 
east-iron or — 
brass, is almost exclusively used for the cylinders of pumps employed 
in industrial operations. Of whatever material the cylinder may be 
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made, it is, however, essential that it should be perfectly straight and 
true in its bore; even when the piston does not work in close contact with 
it. The power of a pump, of whatsoever description it may be, depends 
upon the inner diameter of the cylinder. It is considered to be small, 
when the diameter is less than from 5 to 6 inches; it is considered to 


raising the water on the up stroke is used in the lifting pumps, and 
sty the weight ofthe column of water above them. 
ing pump, however, the piston only forces the water 
forward on the down stroke; but in the double action forcing pumps, 
the water is raised by both the up and the down strokes, by a 
Pees SDE of the clacks and delivery pipes, to be noticed 


The pistons of common pumps are made ordinarily of a piece of 
hornbeam, to which the rod i is attached by a kind of stivrup-handle, 


Fig. 1, 


and which is pierced by a circular opening, a (fiy. 1), whose diameter 
is equal to about half that of the piston. In the simpler forms of the 
suction and forcing ps, the piston is made solid, the water 
. raised into the or cylinder by the up stroke of piston is 
forced on the down stroke to pass through a foot-valve placed upon 
the rising pipe fixed by the side of the cylinder, b (fig. 1); there is a 
valve also placed at the top of the arrival pipe, and both these valves 
are made so as only to open upwards. Under whatsoever circum- 
stances the pistons may work, they are made to fit closely against the 
_sides of the cylinder, by means of a species of 
off any connection between the air above below them; but of 
course, whilst thus soating ie passage of air, they must not give 
rise to such an amount of friction as to cause any serious waste of 
labour in Eprning. The packing may consist either of leather, spun- 
yarn, or of some anti-friction metal, acted upon by an internal spring. 

The iad of reo are known under the names of clack-valves, or 

ves. 


of 


closely w the or face of the valve, and sufficiently 
stiff to resist i the t above them. The latter are 


i in their positions by 
means of spindles traversing their axes; upon the Geisila 6 kop" to 
way. There are, 
guides bstituted for the central spindle Ager - ae the tones 
ides are substi ‘or cent , 80 that e term 
seat-valves would be more generally applicable to the im Sead in the 
pumping-engines on the Cornish system a be ig ea system of 
machinery is introduced, under the name of equilibrium-valves, to 
regulate the admission of steam to the cylinders, The consideration 
of these steam valves hardly comes under this portion of our subject, 
but it has been thought necessary to allude to them in ing, as 
being connected with pumping machinery. When very foul water 
has to be pumped, or when a very heavy column of water has to be 
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ing, in order to cut | 


| 


raised, there are also introduced some special forms of valves, such as 
the ball-and-socket valves, &c., « (jig. 4), which it would be impossible 


Fig, 3, 


Fig. 4. 


to describe in detail. It may suffice here simply to add that, inasmuch 
as the valves are precisely the portions of a pump which are the most 
likely to get out of repair, it is essential that means should be pro- 
vided for obtaining easy access to them. This is usually effected by 
swelling out the pipes immediately above them, and by placing a 
moveable cover over the increased space thus enclosed. . 

The suction and rising mains do not require any special description ; 
for all that is required in the former, in addition to the ordinary con- 
ditions of pipes, is, that they should have some provision made at their 
lower end for keeping out large extraneous substances, and that the 
valve-seats and chambers of the upper end should be provided for. In 
the rising mains, the junction pieces, the valve-seats, and the delivery 
cisterns, are the only portions which require special castings. The 
suction pipes can rarely be made of more than 26 feet in length, and 
their diameter should not exceed more than 3 or 4 of that of the © 

linder, without however falling below the latter dimension. The 

diameter of the ascending main should bear about the same propor- 
tions ; its length need only be regulated. by the power able to be 
applied to it; in some mines, ascending pipes of 750 feet in length 
are used. 
In D’Aubuisson’s admirable treatise, ‘De l'Hydraulique,’ the reader 
will find (at page 511, edition of Paris, 1840), the various conditions of 
the respective kinds of pumping machinery discussed in the most 
elaborate and philosophical manner. In this cursory notice it may 
suffice to state that D’Aubuisson shows that an ordinary suction pump 
cannot work efficiently at a greater distance, measuring from the 
underside of the piston to the surface of the water at the lower level, 
than 12 6, in which expression } will equal the height of the barometer 
at the place observed. This distance will vary between 30 feet and 
26 feet 8 inches, according to the elevation; but the effective height 
will be further diminished by the interval between the bottom of the 
stroke and the foot valve; the interval in question should be made as 
little as possible, and should not exceed one-tenth of the diameter of 
the cylinder. 

There is in all descriptions of pumps a certain amount of power 
required to be exerted, in addition to that which is necessary to raise 
the quantity of water to be delivered. In an ordinary suction pump 
this additional power is, on the. ascending stroke, composed of the 
weight of the water above the piston, of the weight of the piston itself, 
and of the friction of the various parts. D’Aubuisson calculates that, 
in well-made pumps, the sum of these elements is equal to about 7; h 
more than the real statical weight resting on the piston. On the 
descending stroke the piston meets with a resistance arising from 
the contraction of the fluid vein, when the water passes through 
the clacks, and from the friction of the packing against the sides of the 
cylinders ; as this resistance is, however, considerably less than that 
which is overcome on the ing stroke, little attention is paid to it. 
In cases where large quantities of water have to be raised by pumps of 
this description, it is custo to couple them, in order to equalise 
the power exercised during the upward and downward strokes, by 
making the motions of the respective pistons reciprocally alternating. 
The two pumps pour their water into the same head, which thus gives 
nearly a constant discha: > 

The resistances involving loss of power are much more numerous 
and more complicated in the case of force pumps, for es tps not 
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only is the whole column of water to be set in motion, but there is a 
loss of useful effect: 1st, in consequence of the contraction of the fluid 
vein at the foot valves; 2nd, in consequence of the bends, or chan 

of direction in the line of flow; 3rd, in the weight and friction of the 
valves; 4th, in the friction of the pumping machinery; and 5th, in 
the friction of the ascending column of water against the sides of the 
pipes, and in the inertia of the water itself. D'Aubuisson gives the 
formule usually adopted to calculate the value of these resistances 
(pp. 519 to 525); but he prefaces them by saying, that it is impossible 
to determine them rigorously. It may then suffice to say, that in 
some mining-pumps, where the lift is very great, the sum of these 
resistances is such as to reduce the useful effect of the pumping 
machinery to about one-half of the power exercised. In large force 
pumps the pistons are usually made of the description known techni- 
cally by the name of plungers; that is to say, they are formed of 
hollow metal cylinders working in a stuffing-box, but with a small 
annular space between their sides, and those of the cylinders, Theo- 
retically, the quantity of water raised by each stroke of the plunger 
would be equal to its sectional area multiplied by the length of the 
stroke, but in practice there is found to be a considerable loss of effect ; 
and in cases where plunger pumps are used in conjunction with lifting 
pumps (as in deep mines), it is customary to make the former of jth 
larger diameter than the latter. In the force-pumps of very deep 
mines it is necessary to counterbalance the weight of the piston rods, 
and to take great precautions to prevent their becoming bent under the 
jars they are exposed to by their own vibration. 

The action even of connected pumps being of necessity of an inter- 
mittent character, there is introduced near the point of delivery a large 
vessel, called the air vessel, into which the water is forced in greater 
quantities than can be discharged by the outlet valve, during the 
period of inlet, The water then accumulates in the air vessel, and 
compresses the air contained in it, sometimes even to the extent of 
producing a pressure equal to three atmospheres. Of course when the 
water ceases to enter through the valve connected with the piston, the 
reaction of the compressed air maintains the discharge through the foot 
valve, and thus the discharge is renderéd almost continuous. The air- 
vessels also diminish in a notable manner the hydraulic jar on the 
cy: main, produced by the intermittent action of the pumping 
mac! J 

In addition to the suction and foreing pumps, there are several 
descriptions of machines used for raising water, such as the chain 
pumps, norias, Archimedian screws, scoops, bucket wheels, Persian 
wheels, flash wheels, rotary pumps, &c.; and perhaps it would be 
preferable at once to notice them, even though in some cases the 
machinery can hardly be considered to come under the strict definition 
of the word “pump.” Thus, the chain pump consists of a series of 
flat boards which are attached to an endless chain, and the latter works 
upon fixed wheels at the top and bottom of the course; the flat boards 
in ascending pass through a cylinder, and lift in it a column of water. 
The Noria is a machine much used in the East for irrigation purposes, 
and consists of a series of earthen pots ranged upon a rope, working 
alzo on fixed wheels; so that the pots dip into, and raise the water 
from the bottom of the well, to discharge it whan they pass over the 
top wheel. The Archimedian screws, as their name implies, consist of 
a series of threads, or worms, fixed upon an axis of rotation bearing on 
a fixed pivot at the lower end, and having a winch handle at the top. 
There are usually three threads working in a species of close fitting 
race, or channel, open at the top; the diameter of the thread is usually 
made from 13 to 26 inches, but occasionally it has been made as muc! 
as 6 feet; the angle made by the thread with the axis of the central 
shaft (which, it may be added, is usually equal in diameter to jrd of 
that of the thread) varies between 45° Bs 78°; but in practice an 
angle of 60° is found to be the most advantageous. The axis of the 
central shaft is usually placed so as to form an angle of from 30° to 45° 
with the horizontal line. These Archimedian screws are much used 
in Holland for drainage works; they are driven by wind-mills, and 
raise the water very economically, provided the lift not more 
15 fect. On the Sambre and Meuse canal a screw of 5 feet 4 inches 
diameter, and 21 feet 6 inches lift, worked by a steam engine, has 
given very satisfactory results. 

The scoups are, in fact, large troughs fixed at one end on an axis, 
and connected at the other to a ice beam, to which an alternate 
motion is communicated from some extraneous motive power; so that 
the scoop is made to dip into the water when the beam is at its lowest 
point, and to discharge the water over the line of its own fixed axis when 

e beam rises, These engines are applicable to lifts of from 12 to 15 
feet, and they certainly work with very economical results. The 
bucket wheels are, in principle, very similar to the norias, and are 
used in Swi nd, and in some parts of Germany, for it jon 
purposes; they consist of a number of small buckets, on the 
periphery of a wheel made to revolve in water, so that the Law 
Faecline filled at the bottom of the revolution, and discharge the’ 
contents at the top of the same, The dynamical results of these 
wheels is not very satisfactory, but they do not require frequent 
repairs, nor do they require attendance ; conditions which make them 
desirable for the class of work they are usually applied to. Persian 
wheels baye hep occasionally uend der raising water the interiors 
of coffer-dams, but are now almost entirely abandoned ; they consist 


of a series of helicoidal channels formed in large wheels, are 
Giadle $6 dip in the water, and ‘as tho whsel fovolves the Water f nds its 
way to the centre of the wheel, where an outlet \s poadet ee $ 
Stee rorely Coat Che of these wheels exceeds 12 feet. The das! 
are, however, th ines of this description of the most 
common tse, and in the polders of Holland they ma be seen in almost 
dat direction in Repose pe rt ills, wi oy st own fens 
are as frequently emplo: steami as a motive power. They 
SUSE o's carlos of death Reed a e peri os vied tae 
force thus 


a 


the 


:; ti te 
Oh A Ot eke Boeicing sek fo Ste ye oe ee 


2 
feet in diameter, with floats A 
with a velocity of 6 feet Pe pas i 9 
ic 


auantity of 1106 cubis fet per a 
raised 5 feet. At Ten-mile bank, near Littleport, in the of Ely, 
diameter 


its ly through the apertures in th 
axis. Phe ieee 


material influence upon the useful effects of these and, 

many experiments, it has been found that the most ad frie ray 

to be given to them is to curve them backwards to the dire of the 
movement, so as to form a tangent to the circumference of the wheel 
at the — where they intersect it. Amongst the most valuable 
forms of these centrifugal pore for drainage , those manu- 
factured Ey Me. Appold, or by Messr8. Gwynne , are those most 
generally known; and perhaps it may be desirable to add that the 
latter work with the smallest loss of power compared to the useful 
effect with sinall lifts : Appold’s pumps, however, more satis- 


factory results when higher lifts are required. All these engines are 
inferior to the best forms of force-pumps when large volumes of water 
have to be raised to heights ; and their use bd sees in 
their present forms at least, to be most advantageously limited to lifts 
of about 30 or 40 feet vertical as a maximum, ~ 


The discussion of the motive powers to be i the raising of 
water by pumps, or other ines, wil "be ue conveniently 
reserved to WaTER Suppiy. 


In Air-Pumps the objects to be obtained are twofold: —Ist, to 
exhaust the air under a receiver, for the sake of obtaining a vacuum ; 
and 2nd, to condense the air so as to produce an increased pressure 
upon the enclosed surface. The former object is sought to be obtained 
in philosophical experiments, or in chemical or physical investigations; 
the condensation of air has lately been applied to many important 
operations in the arts of construction. The exhaustion of the air is 

ected by means of one or more pistons working through air-tight 
cylinders, and provided with a series of valves which allow the air to 
pass from the receiver to the exterior, but without admitting 
return ; so that wee air - iy ata becomes xe and more rari 
in proportion to the effort employed, and ° | pehriion ae 
Geariaeary. No instrument of thie description has yet secured a 
perfect vacuum, though from what has said in the article 
Arr-Pump, some remarkable results seem to have been attained, 
os very boeely to that condition, As the h 
of air-pumps for exhaustion has described in the article 
thus roles ek Be ae here ae that in machi y 
are pi or the purpose of overcoming the 1 : 
opposed TF ihe steam left in the cylinders of Haim engines, and 
for removing the contaminated air in mines, or in ? g-bells, The 
condensing air-pumps, in their turn, are made wi ves op 
inwards only, so as to allow air to be forced into the 
without being able to return. They are employed for the : 
of forcing air into iio into blowing m iines, 
and latterly into the cylinders used for ma the foundations of 
bridges upon running sands, In the latter case the compression of 
the air reaches to the extent of an effort equal to at least three atmos- 
pheres, and the workmen are obliged to carry a operations in a 
medium of that density. A desctiptioi of the machinery of this 
description used in the ester bridge, was given some years since 
by Mr. Hughes, who executed the works of that remarkable montimen 


and the system has since been applied with sticcess in the cases t 
panes 3 Kiel over the Rhine, and of the railwa: beige over the 
Theiss in Hungary. Cau iht pdest to bave tia the) to 
introduce this es @ in a mémoire addressed to the Academie des 
Sciences in 1778; and the French engineers have an ee hae 
frequently employed it in bydrwulic, ot i mining operations, wher 
the re to be overcome has not exceed ‘above bated 
limit of thiree atmospheres. pitas wm 2 


fa Pumps.—For a iumber of the chain-pump, ¢ 
ies of mietallic discs, regularly arrax ged pi & " 
aise acting as a piston, was the only one in nse oh Board 


and it may still be seen in of our ving old line-of 
although new chain-pninps are no longer fitted in her 
ha 

“Pumps of yarjous descriptions are in use both in the mavy and 
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merchant service—each form having its qualifications. That much is 
required from them may be gathered from the fact that'a steamer of mode- 
rate size requires a a quarter of condensing water per hour for 
each horse r; wa therefore in case of serious leak it is of vital 
i n to obtain this quantity for injection into the boilers from 


importance to 
the hold of the ship a ee of the engine itself. Her Majesty's 
ship Phoenix not long was saved from foundering in the Bay of 


Biscay, by thus injecting from the bilge; but had the injection pipe 
been vnpotectd from chips, &c., the ship’s pump alone could not have 
sav - 

The following may be considered to be the necessary qualifications 
of a ship’s pump, namely, it should be 1, easy to work; 2, give a 
continuous stream of water of the greatest possible quantity ; 3, be not 
easy to choke; 4, be so simple in construction as to be ed&ily taken to 
piecés, and repaired at sea ; 5, the valves should be of durable material; 
6, so constructed as in case of choking to admit of the ready removal of 
the bottom box without withdrawing the piston or pistons, 

Among the best pumps in use at sea, may be mentioned Massey’s 
double action; Dowton’s many- ioe ‘de tie a he action 
twin ; Redpath’s ump ; eld’s ru pump, 
&e. Pree hiing hse, “oeh docu: of its very peculiar construction, 
and from its having been recently tried successfully against several 
other forms of pumps on board her Majesty's ship Fisgard, we give 
below an illustration of Redpath’s, of Limehouse. 


L 
Fig. 5.—Redpath’s Patent Pump. 


Fig. 6.—Redpath’s Patent Pump (enlarged section). 


Fig. 5 shows its cori 


ess and portability ; fig. 6 is a section of 
the working parts. It 


l be seen that the suction pipe is of the same 


area as the bottom valve, so that considerable friction and therefore 
labour are thus saved; and the bottom valve, like the upper valve, 
requires no fixing: both valves being made wholly of metal they 
drop into their places—it is therefore scarcely possible for them to get 
out of order. : 

The whole is exceedingly simple, and whereas at the trial in the 
Fisgard the other pumps occupied about seven minutes in taking 
apart and being replaced into working order; Redpath’s was done in 
about half a niinute (a valuable qualification in a leaky ship). This 
pamp has no leather buckets nor bottom boxes, but the bottom valve 

so placed that should any accumulation of sand, tar, oakum, chips, 
or shingle occur, if they are too large for the pumps to deliver, it is 
only the work of a few seconds to lift the valves in order to free them. 
Nearly 1000 of these pumps are afloat in British ships, and the 
simplicity of its action has obtained for it also a large sale in the 
American and other navies. 

PUMPKIN is the vulgar name of the fruit of the Cucurbita mazxina, 
a plant whose native country is not certainly known, but which is 
probably a variety of C. pepo, a species inhabiting the Levant. It is, 
as is well known, an annual plant, sending forth many long succulent 
angular rough shoots, bearing leaves and flowers something like those 
of the cucumber. Its fruit is often of enormous size, specimens 
having been produced in this country weighing 220 Ibs., and in hotter 
countries they are still r. This kind of fruit is however only 
furnished by the variet; the yellow Potiron; in other varieties 
it is much smaller. e seed of the pumpkin should be raised in a 
frame, in a garden-pot, after the same manner as the cucumber, and 
planted out upon a dunghill, or in any well-manured soil, as soon as 
the frosts are gone, beyond which it requires little or no care, The 
fruit, when ripe, is used for soup, or is baked with apples or pears as 
an i lient in tarts. When young, it may also be boiled and brought 
to table like vegetable marrow. 

PUN. A pun has been defined by Addison (‘ Spectator,’ No, 61) to 
be “a conceit arising from the use of two words that in the 
sound but differ in the sense.” Sometimes, however, the pun’ is 
effected by the employment of only one word, which is susceptible of a 
double application ; as when one who had undertaken to pun upon 
any subject that should be given him, on being desired to make a pun 
on the king, answered that the king was no subject, Sometimes, tas, 
the sound that is thus made to. convey two ideas at once is not an 
entire word, but only a syllable. The definition, moreover, to be com- 
plete, ought to have explained in what the effect of the conceit consists, 

t appears to be, as we have just hinted, in the novelty and unex- 
pectedness of the signification or application presented by the pun—a 
novelty which always at least produces surprise, and often the livelier 
titillation of a grotesque or otherwise ludicrous image. 

A sketch of the history of puns hos been given by Addison in a well- 
known paper in the ‘ Spectator’ (No. 61), in which he traces the exist- 
ence of the practice from the time of Aristotle downward. The figures 
of h or turns of expression known among the Greeks by the names 
of the pa mma (wapdypauua), and the paronomasia (rapwyouacta), 
the antanaclasis (avravdxAacis), and the pléke (wAorh), were often merely 
what we should now call puns, Addison observes that Aristotle, in 
the eleventh chapter of his ‘ Rhetoric, describes different kinds of puns 
or , among the beauties of good writing, and produces 
instances of them out of some of the greatest authors in the Greek 

xe. We may also refer to another very clever paper in the 
‘Guardian’ (No. 36), attributed to a writer of the name of Birch, 
which contains what is called ‘A Modest Apology for Punning.’ In 


the introduction to this paper the distinction is happily enough drawn 
between the e ous puns of conversation and the punning in 
deliberate and grave compositions, which in this country, in the early 


part of the 17th century, used to be reckoned eloquence and fine 
writing. I look,” says the author, “ upon premeditated quibbles and 
puns committed to press, as unpardonable crimes. here is as 
much difference betwixt these and the starts in common discourse as 
betwixt casual rencontres and murder with malice prepense.” 
PUNCH, the name of the principal character in a well-known 
puppet-show Which is exhibited about the streets, and which appears 
to have ori in Italy. The name is a corruption of Policinella, 
the Neapolitan clown, who is generally the leading r in puppet- 
show performances. But the show itself, or rather the puppets, are 
styled by the Italians Fantocdini. Galiani, in his ‘ Vocabolario del 
Dialetto Napoletano,’ ascribes the origin of Policinella, or rather Pole- 
cenella, as it is pronounced by the Neapolitans, to a company of 
strolling comedians, who, hav met with a droll peasant named 
Puccio d'Aniello, at the town of Acerra, near Naples, engaged him to 
appear in his native character. By degrees personifications of the 
original ‘Polecenella were multiplied all over the country.  cha- 
racter was made the medium of much witty satire, private and 
political, became the popular favourite with all Neapolitans, and 
thence spread elsewhere. It is noteworthy that the district in which 
Acerra is situated was remarkable in ancient times for that kind of 
dramatic wit and farcical humour which has made the reputation of 
the modern Polecenella. [Argenbanm Fasunm.] Mr, Forsyth, indeed, 
thinks that the descent been uninterrupted, and that the name 
has been derived from the nose, “a pulliceno pullicinello,” a belief, 
he thinks, confirmed by an ancient bronze figure discovered in Rome, 
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ing the prominent feature which has ever been characteristic of = necessary in order to mark the connecting or concluding sentiment : 
. : us — 
PUNCHING. age Minr; Rrverina.] “A divine legi uttering his voice from heaven; an 
PUNCTUATION is the art of dividing written or printed com- | governor stretching forth his arm to punish or reward; informing us 
position into of rest hereafter for the righteous, and of indig- 


t and , by points or stops, so as to indicate 
the closer or more remote connection of the several parts. It serves to 
elucidate the sense, and thus also assists the delivery, since the latter 
must have reference to the grammatical construction. 

The elements of a system of punctuation are discoverable in 
ancient times. Aristotle mentions the subject in his ‘ Rhetoric’ (iii. 5) ; 
Jerome, in the 4th cen , attended to the punctuation of the sacred 
books which he revised; about the middle of the Sth century, 
Euthalius published an edition of the four Gospels, and afterwards of 
the Acts, and of all the apostolic Epistles, in which he divided the 
New Testament into stichoi (orixo:), or lines, regulated by the sense, so 
that each terminated where some pause was made in the reading ; and 
in the Alexandrine manuscript, which may be referred to the 4th 
or 5th century, we find not only a break at the end of each para- 
graph, but stops inserted, though sparingly, in the body of the 
sentences, 


The invention of the modern system of punctuation has been attri- 
buted to Aristo, es, a grammarian of Alexandria; but the subject 
was very imperfectly understood till the close of the 15th century, 
when the learned Venetian printers, the Manutii, increased the number 
of the signs, and established some fixed rules which have been so 
generally adopted, that we may regard them as the inventors of the 

it system. 

The points used in English composition are :— 

The comma, marked thus , The period, or full stop . 
The semicolon 4 The note of interrogation ? 
The colon The note of admiration ! 


to ao may be added the dash —, the apostrophe’, and the paren- 

It is considered that the proper length of the pause at a comma is 
while we may count one ; at a semicolon, two ; at a colon, three ; and 
at a period, four. But it will be easy to show that there is frequently 
a much greater separation of the sense, and that there ought therefore 
to be a longer pause at some commas than at others, Thus in the 
following sentence there should evidently be a longer pause after 
instance, than after candour, fortitude, charity, and generosity, though 
these words are all followed by the same mark of grammatical 
punctuation, namely the comma : “ The qualities of candour, fortitude, 
charity, and generosity, for instance, are not in their own nature 
virtues ; and if ever they deserve the title, it is owing only to justice, 
which impels and directs them.” 

The form and structure of sentences are so various, that it would be 
difficult, if not impossible, to lay down rules for punctuation which shall 
meet every case which can occur. The following may serve as a 
general guide. 

I. The comma is used,— 

1. To throw together such similar parts of speech as are joined in 
pairs by the conjunction and, 

2. To separate the several members of a series, that is, a succession 
of similar words or members. 


3. To separate from the rest of the sentence such clauses as are. 


added by way of explication or illustration, or such as are really paren- 
thetical, though they may not be so marked. 

4. To separate from the rest of the sentence words in the vocative 
case.” 

5. In many cases to separate the relative and the antecedent. 

6. Toseparate from the rest of the sentence such clauses as are 
introduced by a connective, conditional, or exceptive particle, or by an 
adverb of time or place; and to separate antithetical clauses, and such 
comparative clauses as are introduced by the adjectives like, better, by 
the conjunctions as, #0, than, by the adverbs how much, more, oftener, 
rather, unless the comparative member at the end be short. 

IL. The semicolon is used when a longer pause is required than at a 
comma, but when the sense is imperfect, and needs some other member 
to render it complete. Or it is used for dividing a compound sentence 
=r, or eed parts, which we not 80 closely oe as those 

are se commas only, nor yet so independent and per- 
fect as those which adeatt a colon ; ea * af 
'“ Life, with a swift though insensible course, glides away ; and like 
a river Ww! undermines its banks, gradually impairs our state.” 

“ Asthere is a worldly happiness which God perceives to be only 
disguised misery ; as there are worldly honours which in his estimation 
are a reproach; so there is a worldly wisdom which in his sight is 
foolishness.” 

IIL. The colon may be inserted— 

1, When a member of a sentence is complete in itself, but is 
followed by some additional remark or illustration of the subject ; 


* Do not flatter yourself with the idea of enjoyi ect happi i 
there is no such thing in the world.” oo eae vidio 
“Keep close to thy business; it will keep thee from wickedness, 


fag Nene shame. 
2. several semicolons have preceded, and when a longer pause 


iad. wrath awaiting Wha seuhael\ laos exe Bat eon 
ber overawe the world, which support integrity, and which check 
it.” 


3. A colon is generally placed at the close of the words which 
introduce an example, a quotation, a saying, a speech, or a narrative : 


us— 
“The Earl of Chatham made an excellent , from which the 
following is a brief extract: ‘I know that the conquest of British 


America is ay im ibility.’” 
IV. The period or full stop is placed at the end of a sentence, that 


is, at the end of such an assemblage of words as present a complete 
and ae ara 0 sense; thus— 
“ Truth is the basis of every virtue.” 


“The Latin is now called a dead language, because it is not 
spoken as the tongue of any nation.” 
In some sentences an additional clause is included, which does not. 


sales epee ee 
“ The law of the is perfect, converti 
These are called Loose sentences, | 

V. The note of interrogation, as its name implies, is placed at the end 
of the Baiagds place his mark also at the beginning (i 

e Spaniards place t ulso at inning 0! 

sentences; and it must be acknowledged that in some cases is 
an advantage, as it suggests to the reader from the first the tones of 
voice which are suitable. ; 

VI. The note of exclamation or admiration is placed at the end of 
ee ren se eee ae any strong passion or emotion of 

e min 

The dash should be used sparingly : it is introduced with 
where a sentence or dialogue breaks off abruptly; where the sense is 
suspended, and continued after a short interruption ; where a significant 
pause is required; where there is an unexpected turn in the sentiment, 
or a sort of epigrammatic point; when a sentence consists of several 
clauses which form the nominative to a verb following, or lead 
to a conclusion or inference, and it is desirable to assist the eye 
sonics A tkan by semicolons; and in some cases to indicate an 
e 

The apostrophe shows the omission of a letter, as in form’d, e’en, eer, 
used chiefly in poetry ; and in the genitive case, as man’s, boys’, both in 


prose and poetry. 


The parenthesis marks a clause, which should contain some necessary 
information, or a useful remark, introduced into the body of a sentence 
indirectly, but which might be omitted without doing injury to the 
sense of the construction. 

It has been remarked above, that one use of the points is as a guide 
to reading ; but it must not be supposed that those which are usually 
inserted even in well punctuated books are sufficient for this 
But the pauses required in good and impressive reading or 
belong to elocution, and will be found treated of under Oratory, 

PUNICIN. A non-azotised, bitter, uncrystallisable substance of 
unknown composition found in the bark of the Punica granatum. 

PUNISHMENT. The verb to punish (whence the noun substan- 
tive punishment) is formed from the French punir, derived from the 
Latin punire, anciently poenire, which is connected with poena and the 
Greek wolyn. Poine signified a pte: of! satisfaction for an offence, 
similar to the wehrgeld of the German codes: poena had doubtless 
originally a similar sense ; but in the Latin classical writers its meaning 
 lrnlabenets wag? ig iuBiged wn taee y's ecpelael eRe 

ishment ma; infli on men by a su ing or 
be inflicted on them either in the life, or in 


ourselves to punishment inflicted by man on man. 

The original idea of punishment was, pain inflicted on or endured 
a person as a satisfaction or atonement by him for some offence wl 
he had committed. (Grimm, ‘ Deutsche Rechtsalterthiimer.’) 
to this conception of punishment, it appeared to be just that a . 
should suffer the same amount of pain which he had inflicted on others 
by his offence; and hence the origin of the retaliatory pri 
punishment, or the lex talionis, This principle is of great antiquity, 
and is probably the earliest idea which all nations have formed con- 
cerning the nature of punishment. It occurs among the early Greeks, 
and was attributed by them to their mythical prince and judge of 
Hades, Rhadamanthys. They embodied it in the following proverbial 
verse ;— . 
ef xe dBi Td x’ epete, dinn « [eta yévorro. 

(Aristot., ‘Eth, Nic.,’ y. 8.) 


The falio was also recognised in the Twelve Tables of Rome (‘Inst.,’ 
iv. 4,§ 7), and upon it was founded the well-known provision of the 
Mosaic law, “an eye for an eye, and a tooth for a tooth:” a maxim 
which is condemned by the Christian morality. (Matth., vy, 38-40 ; 
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and Michaelis, ‘Commentaries on the Laws of Moses,’ vol. iii, art. The Secondary Punishments inflicted in this country are noticed 
240-2.) under Crowes AND PuntsHMENTS and PreNxat SERVITUDE. 

The infliction of pain for the purpose of exacting a satisfaction for | An idle question is sometimes raised as to the right of a government 
an offence commit is vengeance, and punishment inflicted for this | to inflict death as a punishment for crimes, or, as it is also stated, as to 
purpose is vindictive. . the lawfulness of capital punishment. That a government has the 


By it was perceived that the infliction of pain for a vindictive 
purpose is not consistent with justice and utility, or with the spirit of 
the Christian ethics ; and that the proper end of punishment is not to 
avenge past, but to prevent future aka (Blackstone's ‘ Commen- 
. pe) 

end can only be attained by inflicting pain on persons who 
have committed the offences; and as this effect is also produced by 
vindictive punishment, vindictive punishment incidentally tends to 
deter from the commission of offences. Hence Lord Bacon gustly calls 
revenge a sort of wild justice. 

But uch as the proper end of punishment is to deter from the 


ic unnecessary amount of pain. Again, the degree of 

nt will often be placed too high, if regard is had merely 
to suffering produced by the offence in the individual case, or to 
the moral turpit implied by it, and not to the facility or difficulty 
; of Le beng or a [recep pan of the o of offences, All 

——- is an evil, | @ necessary one. e pain produced b: 

offence is one evil; the pain produced by the Salulsioneak is oe 
additional evil; though the latter is necessary, in order to prevent the 
recurrenee of the offence. Consequently a penal system ought to aim 
at economising pain, by diffusing the largest amount of salutary terror, 
and erring as much as possible from crimes, at the smallest 
expense of i ae gteerenh inflicted ; or (as the idea is concisely 
Tsar icero), “ ut metus ad omnes, poona ad paucos eniret,”’ 
«¢ Cluentio,’ c. 46.) oo 


Sere aie tat, bes been Ligg ro — essential to a punish- 
painful. Accordingly, own punishments have 
involved the infliction ‘of pain by different means, adedhe mutilation 
of the body, flogging or beating, privation of bodily liberty by confine- 
ment of various. sorts, banishment, forced labour, privation of civil 
Bi tec veya Bog ‘The punishment of death is called capital 

: other punishments are sometimes known by the name 
of secondary punishments, . Moreover, the pain ought to be sufficiently 
fag to deter persons from committing the offence, and not greater 
is necessary for this 


punishment be painful, and the pain be of the proper amount, 
and if it be likewise tolerably equal and certain, it will be a good 


1. Since the time when it has been generally understood that 
ought not to be inflicted on a vindictive principle, the 

ing principle of punishment (which necessarily involves an in- 
fliction of pain) has been sometimes overlooked, and it has been 


punished, i ishment is erroneous in 
excluding the exemplary character of punishment, and thus limiting 
its effects to the persons who have committed the offence, instead of 
com ing the much larger number of persons who may commit 
it. reformation of convicts who are suffering their punishment 
is an object which ought to enter into a good penal system; but.it is 
of subordinate importance as compared with the effect of the punish- 
ment in deterring unconvicted persons from committing similar 


would be got rid of, but not The principle of getting rid of 
Spiess too kann tbaneeas total the purpose of protecting socie 

i wo l & person, is rly appli- 
cable in the case of madmen. pe Reopery sa 


punishments which have been used in 
different nations may be found in different works on antiquities and 
law books. See, for the Greeks, Wachsmuth’s ‘Greek Antiquities,’ 
vol. ii.; Hermann’s ‘Greek Antiquities, § 139; ‘for the Romans, 
Haubold’s ‘ Lineamenta,’ § 147; for the ancient Germans and for 
Europe generally in the middle ages, Grimm’s ‘ Deutsche Rechtsalter- 
thiimer,’ b. v., ch. 3; for modern France, ‘ Le Code Pénal, liv, 1; and 
for England, Blackstone's ‘ Commentaries,’ vol. iv. 


power of inflicting capital punishment connot be doubted; and in 
order to determine whether that power is rightfully exercised, it is 
necessary to consider whether its infliction is, on the whole, beneficial 
to the community. The following considerations may serve to deter- ~ 
mine this question respecting any given class of crimes. Death is 
unquestionably the most formidable of all punishments; the common 
sense of mankind, and the experience of all ages and countries, bear 
evidence to the truth of this remark. Moreover, capital punishment 
effectually gets rid of the convict. On the other hand, capital punish- 
ment, from its severity and consequent formidableness, is likely to 
become unpopular ; and hence, from the unwillingness of judges and 
juries to convict for capital offences, and of governments to carry 
capital sentences into effect, uncertain. Whenever the infliction of 
capital punishments becomes uncertain, their efficacy ceases, and they 
ought to be mitigated. An uncertain punishment is not feared, and 
consequently the pain caused by its actual infliction is wasted. 
Capital punishments ought therefore to be pronounced only for crimes 
which could not be aver prevented by a secondary punishment, 
and for which they are acti y inflicted with as much constancy as 
the necessary defects of judicial procedure will allow. 

PUPIL, ARTIFICIAL. The operation of forming an artificial 
aperture in the iris is required in a variety of cases in which the 
passage of light through the natural pupil to the deeper seated parts of 
the eye is obstructed ; and to meet the different exigencies of these 
several cases various operations have been suggested, each of which 
in its turn deserves to be preferred. The chief of these are—1, the 
tearing away a portion of the iris from its attachment to the ciliary 
ligament [Eygz],a method which is however now very rarely employed ; 
2, the making a simple incision through some part of the iris, by the 
retraction of whose edges an elliptical or circular aperture is pro- 
duced; 3, the making a portion of the iris protrude through an 
aperture in the cornea, and cutting it off. In whatever way the 
operation be performed, it is necessary to make the aperture in the 
iris as large as possible, that when it contracts in the process of 
cicatrisation, it may not be too small to permit the passage of a 
sufficient quantity of light for useful vision. ; 

PURCHASE, corrupted from the Latin Perquisitio, is defined by 
Littleton (i. 12) to be “the possession of lands or tenements that a 
man hath by his deed or agreement, unto which possession he cometh 
not by title of descent from any of his ancestors, or of his cousins 
(consanguinei), but by his own deed ;” and thus comprehends all the 
modes of acquiring pggperty in land otherwise than by descent. [Dkr- 
SCENT; Proprerty.] . 

PURGATION, [Orpeat.] 

PURGATORY (‘a place of expiation,’ from the Latin verb purgare, 
‘to cleanse’) is the name given by Roman Catholics to an intermediate 
state of souls after death, and before the final fC ceeees during which 
they are supposed to expiate by certain punishments 'the guilt which 
they have incurred through life. Roman Catholic divines teach that 
it is only the souls of those who die in a state of repentance and in the 
communion of the church that are admitted into purgatory ; those 
who die impenitent, or in a state of unbelief, are doomed to everlasting 

i t. As for the duration of the term of expiation in purgatory, 
that is a matter which rests with divine justice, and varies according to 
the guilt of. the parties, but Roman Catholics believe that the prayers 
of the living and other pious works may serve to shorten the term of 
souls in purgatory. This has given rise to the doctrine of indulgences, 
with which that of purgatory is closely connected. [InpULGENCE.] 
The Protestant and other churches which dissent from the church of 
Rome do not believe in setae § No mention of purgatory appears 
before the time of Augustine, who, in some of his works, speaks of it 
in terms not very explicit. The doctrine is said to have been first 
inculeated as a matter of belief by Gregory the Great, at the end of 
the 6th century. 

PURITANS, a name first given in the reign of Queen Elizabeth to 
such clergymen of the Church of England as declined to subscribe to its 
li , ceremonies, and discipline, according to the requirements of 
the bishops in their ctive dioceses. Fuller assigns the origin 
of this name to the year 1564, and Strype to the year 1569; but it 
seems not very to ascertain the exact date when any such name 
might have been first used. The clergymen so called were advocates ~ 
for a further reformation than the existing authorities deemed it 
proper to sanction; they desired a form of worship more simple and 

than they believed that to be of the church as then established, 


pure 
They were called Puritans probably out of derision, and the name was 


shortly applied to the laity as well as to the cl The Puritans 
were by other writers of the 17th century generally called non-con- 
formists, a name first applied to men who objected to the clerical 
vestments about 1550. As Puritans they made a great figure in the 
Civil War against Charles L., but they very shortly separated into more 
definite sects, as Presbyterians, Baptists, ke. For a general history of 
the Puritans, the work of Neal, on the one hand, and, on the other 
hand, the works of Strype and Collier, may be consulted. On the 
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political influence exercised by the Puritans, all histories of England 
contain detailed accounts, [Dissenrens; NoxconPotaists.) 

PURPLE OF CASSIUS. [Goxp.] - 

PURPURIC ACID. [Unic Act. 

PURPURIN. [Mapper, CoLourtne MArrens oP.] 

PURREE, [Evxanrato Acip.] 

PURREIC ACID, [Evxanrnio Acip.] 

PURRENONE, [Evxanrnic Act.) 

PURSER, [Navy.] 

PURVEYANCE (purreance, a providing), a prerogative fornierly 
enjoyed by the king through the means of officers called purveyors, 
of purchasing provisions and other necessaries for the use of the royal 
household, of employing horses and carriages in his service, in 
_preference to all other persons, and without the consent of the owners. 
The parties whose property was thus taken were entitled to a recom- 
pense; but what they received was so inadequate, and so many abuses 
were committed under the pretext of purveyance, that it seems to have 
been always considered a most intolerable grievance, About forty 
statutes were passed upon the subject, many of them, like all the 
important early statutes, being a re-enactment of those ete | 
Some of the most stringent occur in the 36th year of Ed TIL, and 
confining the exercise of it to the king and queen, (for it had frequently 
been asserted as their right by some of the great lords) provide that 
for the future “ the heinous name of purveyor shall be ed into 
that of buyer;” forbid the use of force; and direct that where 
purveyors cannot agree upon the price, an appraisement shall be made, 
&e. &, The provisions of these statutes appear to have wholly failed ; 
arid others were passed, but without effect, Several of the charges 
against Wolsey were the exercise of purveyance on his own behalf. 
(4 Inst.’ 93.) 

In the time of Elizabeth, two attempts were made in the same 
year by the Commons to regulate the abuses of purveyance, at which 
the queen was extremely indignant. She seems to have employed 
this prerogative for the purpose of yictualling her navy; but after- 
wards revoked the warrants, and designed to have taken away the 
commissions relating to the provision for her own household, some 
counties haying agreed to furnish it at a certain rate, to get rid of the 
collectors—a kind of vermin which the queen called Aarpies. During 
the first parliament of James I., Bacon, on presenting a petition to the 
king, delivered his famous speech against purveyors, which forms a 
sort of compendium of the heavy charges made against them. Several 
negoviations took place in that reign for the purchase of the prero- 
gative of purveyance, but nothing was done. Under the common- 
wealth it fell into disuse, but was not formally abolished till after the 
restoration, by the statute 12:Ch. IL. 24, the king receivingin lieu of 
it a certain amount payable on exciseable liquors, In the earlier 
periods of our history, purveyance was nelle for the support of 
the royal household; hence its continuance in spite of so many 
attempts to suppress it. Even after its final abolition several 
temporary statutes were passed, for its partial revival on the occasion 
of royal progresses. On behalf of the navy and ordnance, a statute to 
that effect occurs as Jate as 11 and 12 Will. 3. (Camden, $88; Bacon's 
‘Works,’ yol. vi., p. 3, Montagu’s edit.; Hume's ‘ Hist.’; 1 Bl, ‘Com.’, 
287 ; 3‘ Inst.", 82; 4 ‘ Inst.’, 273.) , 

PUS. [Axssckrss; IneLamMAtton.] 

PUTREFACTION, When nitrogenous organic matters are exposed 
to air and moisture at a moderate temperature, they begin to combine 
with oxygen, and are said to undergo detay, being resolved gradually 
into carbonic acid, water and ammonia, or nitric acid. If such decay- 
ing matters be wholly immersed in water, they continue the changes 
which had ooiitisiniest in air, at the expense of the oxygen of the 
water, which unites with carbon, hydrogen, and nitrogen as before, 
whilst the hydrogen of the water also unites with another portion of 
the carbon, forming light carburetted hydrogen—a gas known to be 
evolved from stagnant pools, and the presence of which in such cases is 
al a test of putrefaction. [Enemacavsts.] 

PUTTY, the useful cement used by glaziers for fastening the glass 
in the frames of windows, is com a linseed ofl and whiting. ethe 
whiting should be well dried, and then pounded and sif till it 
becomes a fine powder and is quite free from grit. The whiting, a 
little warm, should be gradually added to the oil, and Well mixed 
by means of a piece of stick or a spatula, When it is sufficiently 
stiff, it should ‘be well worked with the hand on a table, and after- 
wards beaten on a stone With a wooden mniallet, till it becomes a 
soft, smooth, tenacious mass. Putty by exposure to the air gradual 
hardens till ft becomes almost like stone, <A ball of putty, when teh 
some days, becomes somewhat hard, but may be easily softened by 
beating, 

PUETY POWDER is a pulverived oxide of tin, or of tin and lead, 
tixedin polishing. The metals are expoved to heat and to the admission 
of air in a furnace, or muffle of peculiar form; and the oxide is taken 
out in lumps abont as hard as marble. The lumps are ground to 
powder under a runner, and the powder is sifted through Jawn. The 
putty powder mostly used is an oxide of the mixed metal, or father 4 
mixture of two oxides, and is largely used as glass and marble polish, 
and as plate-powder, For the finer kinds of work, such as polishing 
lenses, the tin alone is used, without admixture with lead. The late 
Mr. Andrew Ross, the eminent optician, adopted a special mode, devised 


lishing ‘the exquisite lenses 


by himself, of making putty powder for 
Ff I eTATANNIC ACID,] 


his telescopes and microscopes, [Trx; 
PUZZUOLANO,  [PozzvoLano. ‘ 
PYEMIA (pus in the blood), is a peculiar and dangerous state My 
the system, supposed to be produced by the introduction of pus into 
the blood. The symptoms connected with this state of the blood mz 
occur in the course of other diseases, or they may come on without ai 
previous attack of disease. The more Charactetiatic symptoms 
generally ushered in by more or less violent fits of shivering. When it 
is aecompanied with any external suppurating surface, as is frequently 
the case, the discharge from this surface gradually dries up or becornes 
thinner and excessively fetid, and the wound assumes oe by and 
Ox: 
function 


unhealthy aspect, The patient becomes exceedingly 
neusted, tad stupor or detirinm comes on, The ree ction: 
se and the pt exhales a faint poe! om | 

me congested, and the skin assumes ya lo" 
Pains, with swelling, occur in the joints, A ign the course of a 
time effusion takes place in the synovial membrane and under the s 
The pulse is quick, tremulous, and rapid; the tongue, at first 
with a yellowish fur, quickly becomes brown and dry, and the teeth an 
lips are covered with sordes, The abdomen becomes tender, and 
frequently distetided with flatus, The eye is dull, hg 
en' 


- 
| 


from | 
of these 


presents itself, the voice becomes feeble, and the pa’ : 

the fourth to the tenth’ day from the first appearance 

syinptoms. oo 
Aiter death the most conspicuous lesions are large aceumulations of 


puis and puriform matter in the various parts of the body. These ¢ 
foutid in the lungs, liver, spleen, brain, kidneys, heart, blood-vesse 
pleura, joints, muscles, and the subcutaneous connective tissue. On — 
examining the blood under the mi , an increase in the white — 
cells of the blood, which are not to be di ished from pus-cel has 
onan antl aes es ok been observed in all ey? H 
perhaps, the impropriety o ing this disease by its present name. 
The symptoms of thi, disease are generally the same as those whi 
occur in inflammation of the veins or phlebitis. This state is again 
supposed to be identical with the disease occurring in puerperal women, 
and known by the name of phl dolens. [PuERPFRAL D1skases ; 
Verns, Diskases or.] The pathological state in which these ane. 
be come on has excited much discussion. Dr. Bennett gives th 
ollowing : : 7 ; 
1. 38 this yee is ete bead) of the blood with 
pus (pyohemia of Piorry), and that the pus corpuscles being 
the outed ones of blood, are arrested in the minute tng re and 
give rise to secondary abscesses. ‘ 

2. That it is owing to the presence of any irritating body w 
cannot be eliminated irom the economy, producing capillary yp ebit 
8. That it is dependent on a property polabeedl by pus of co 
ting the blood. , 
_4, That it is produced by the presence of a peculiar poison 
contaminates the system. 2 

The first view has been most generally held, but the fact that 
globules cannot be distinguished from the white cells of the blood 
would clearly indicate that they could not be retained in the capillaries 
as required by that theory. It is also found that in leucocythemia 
the blood is crowded with white cells without producing any of the 
above symptoms, Dr. Bennett also injected pus into the blood of an 
ass without producing any ill effects on the animal, These objections 
are also fatal to the second and third theories. bhedeo dine Bo 
which is most consistent with the whole of the phenomena, and is alone 
applicable to those cases of pywmia in Which there is no wound or 
ulcerated surface, and no indication of the presence of pus cells in the 
blood. From the fact that this disease occurs Where persons are 
exposed to poisonous exhalations from decomposiiig animal and vege- 
table matter from without, or to the absorption of decom 1 
secretions upon the body, it would appear that the blood becomes 
vitiated, and that the presence Of pus cells in the blood, = 
tions of pus in the various organs of the body, are but the of 
this condition of the blood. 

This disease is most frequently fatal, and each case requires to be 
treated according to the symptoms it presents. wounds must 
be attended to, and accumulations of pus should be removed ay of 


incisions, The sytnptoms from the first indicate the necessity of 
stiniulants, as wine and amfionia, and the introduction of iutnitive 
and digestible food into the system. Quinine in large doses has been 
recommended. ; 

PYIN, An albuthindus substance contained in pus, Muldér con- 
PYRAMID (rupee), 2 wolid fi Iygotial base 

( is), a wolid re contained by a ve a 

and the triatigles formed on the sides of the Base Wy Hea ¢ pay 4 
one point to the angles of the base. It is among plane solids what 
cone is among ctirvilinear ones, and its solid content is one-third 
that of a prism of the same base and altitude; that is, the number 
square nits in the base, wenegtang by the number of linear units in 
the altitude, and the product divided by 8, gives the number of cubic 
units in the content. 

The properties of 4 pyrainid are important in the theory of Pro- 
seotions, particularly the following :—Every quadrangular p; 
(or pyramid with a quadrangular base) has one section, and one only, 


PYRAMID. 


846 


which is a parallelogram. To find it, let the vertex be v, and let 
sides of the meet in A and B. 
to AvB cuts the pyramid in a parallelogram, one of whose angles is 


equal to the AVB. 
PYRAMID, the term applied to elevated mounds of stone or brick- 
work of the g i of that name, the most remarkable of 


which are those in the plain of Gizeh, which were considered one of 
the seven wonders of the ancient world. The in of the name is 


monarchs and other pe yaahes of the earliest Egyptian dynasties, 
e th, after which 


constructed ina manner. rectangular sepulchral chamber 
twas first hollowed in the rock, with a of sufficient dimensions 
to admit the s, communicating with the surface. Over this 
was at once a cubical course of masonry, which served for the 


eels caties ouctee oblong b one upon 


a series of steps from the top to the base, and then bevelling off all 
these stones, commencing from the top downwards, at a uniform 
pone perfect tangle, 3 ile owt ppsigiee ¢ Sia vr A fers . 
ta ‘ ie, while, owing to stone ovi in 

the other, no vertical joint was left. Some differences are observable 
as to the manner in which the internal walls were either vertical or 
inclined ; but the general principle is the same in all, and the mode of 
finishing the pyramid casings with the description of 
Herodotus (II. cxxv.). The means by which the stones were raised is 
not known; but the discovery of hemispherical holes about 8 inches in 
diameter, that look polished by the turning of a heavy body, have 
bea re the use of derricks, or similar machines—the employment of 

Iding for being impossible. All the nids are 
placed with their side Aub Agee ints of the compass, 
and their entrances are On the north side, somewhere about the centre. 


Extraordinary precautions were taken to ent access to the sepul- 
chral chambers; the , made ingly narrow, were lesed 
by great blocks of stone or granite which closed the 


passages before the apartinent; and the entrance was not placed in the 
centre of the el masonry, where it could have been easily seen, 
but in the plain below. . 
The pyramids is that of Memphis, the three principal 
echelloned on elevated plateau, 120 from 
ca OR Ry The largest of these—eaid by 
to have been built by Cheops, by Diodorus attributed to 
by Manetho and Eratosthenes to Stiphis or 
I.—formerly a base 764 ft. square, which has been 
diminished, by the continual spoliation of the sides for material to 
build the city of Cairo, to 746 ft. Its ancient height, jud ing by the 
casing stones discovered by Colonel Howard Vyse, was 480 feet; its 
t is only 450, The angle of its inclination is 51° 50’. It is 
Gat tigen; ans ‘tw a has been cut down at the sides to obtain a 


form; and its entrance, which lies 24ft. 6in. east of the 


chamber of the pyramid, commonly called the subterraneous apartm 
with a distance of 320 ft. 10in. This ent, which measures 
46 ft. 


long by 27 it. lin. wide, with a height of 11 ft. 6in., has at 
jorizontal 


its south end a h passage of 52 ft. 9in. long by 2 ft. 7 in. 
broad, and 2 it. 8 in. high, leading south, are ore a continuation 
of the works in this for the purpose of orming @ second 


sepulchral chamber for hol ¢ the furniture of the mummy; but the 
pe life of the 
covered by 


the ‘ added to the body of the pyramid. At the distance of 
68 fe fim, fort the entrance i the same size was 
nm for 


that the ascent was effected by émall holes Nie pores aah 
was ? 
ee eckihe charity g patallél to the platio. Of site of the 
pyramid, 109 ft, 11 in. of this: is rather broader 
the rest, and leads to a chamber ¢ot . — the Queen's, 


Then eyery plane parallel | th 


high and 150 ft. 10 in. long, with a short horizontal passage leading to 
@ upper or so-called King’s chamber. In this short pi was a 
rtcullis 12 ft. 5in. high, to defend any entrance into the chamber. 
e King’s chamber had a flat roof, and measures 17 ft. Lin. by 34 ft. 
3in., with a height of 19 ft. 1in., and the north side is more than 
16 ft. 3 in. south of, the pyramid, probably because the monarch was 
e to survive so long as to admit of sufficient masonry being 
added to enable it to be placed there. As the heat and confinement of 
this chamber appease to have been stifling, two air-channels, one 9} in. 
by 9 in., the other 9tin by 8{in., ran from the chamber to the north 
and south faces of the pyramid: these, when opened by Mr. Perring 
in 1837, restored the ventilation to the chamber. In the chamber 
itself is a sarcophagus of red granite, 7 ft. Gin. long by 38 ft. Bin. 
broad, and 8 ft. 5in. high without its cover, entirely plain, and neither 
ornamented with sculpture or inscriptions. This no doubt anciently 
contained a wooden coffin, in which was deposited the body of the 
founder; but both have disappeared long since, when the pyramid 
was opened and plundered. The King’s chamber is surmounted by 
five other small chambers placed above, the uppermost having a 
pointed roof formed by stones placed en décharge. The object of 
these chambers appears to have been to lighten the roof of the apart- 
ment, which is flat, from the weight of the superincumbent mass. 
These chambers are from 37 ft. to 38 ft. 4in. long, and from 16 ft. 4 in. 
to 20 ft. 6in. wide. The height varies from 1 ft. 4in. to 8 ft. 7in.,and 
they rise for 69 ft. 3in. from the roof of the great chamber. The first 
of these nearest that point was discovered by Davison in 1764, the 
others by Colonel Howard Vyse in 1837, who named them Wellington, 
pa eye Arbuthnot, and Campbell chambers; but they are generall 

ed the chambers of construction, as showing the purpose for whic! 
they were made. a 

The opening of these chambers solved the enigma of the pyramid; ~ 
their floors and roofs‘were made by blocks of red or syenitic granite 
from the quarries of Assouan, but the sides were partly formed by 
blocks of a hard calcareous stone, brought from the quarries of Mokat- 
tam and Tourah. While yet in the quarries the workmen had scrawled 
upon them in large linear hieroglyphics, in a red colour, the names and 
royal titles of two kings, accompanied by other words, Those in the 
so-called Nelson chamber, nearest the king’s chamber, had only the 
standard name of Khufu, or Cheops; those in the Arbuthnot chamber 
the standard name, titles, and cartouche of Khnum Khufu; and those 
in the uppermost chamber, the titles and cartouche of Khufu, or 
Cheops, and hieroglyphs with numerals. Although an attempt has 
been made to show that these are two different monarchs, yet the fact 
of both having the same Horus or standard name at this epoch, shows 
that both names belong only to one monarch, the Khufu of the hiero- 
glyphs and Cheops of Herodottis, whose body anciently reposed in 

e sarcophagus of the sepulchral chamber beneath. These quarry 
marks were placed in all sorts of ways in the chamber, and some- 
times had been cut short by the sawing of the blocks of stone, showing 
that they were inscribed while the material was in the quarries. At 
the junction of the two inclined passages is the so-called well, con- 
sisting of a shaft 2 ft. 4 in. square, descending perpendicularly for 
26 ft. 1 it, then 32 ft. 5 in. to a recess called the grotto, and finally 
for 138 ft. to the subterraneous apartment. It was cut through the 
masonry after it had been constructed, and therefore evidently did not 
form part of the ng design, and is supposed to have been made 
for the workmen to descend they had closed up the from 
the upper end of it. The base of this id is about 137 fe above 
the level of the inundation of the Nile; it contains at present 
82,111,000 cubic feet of masonry, and anciently about 7,000,000 more, 
and the weight is calculated as 6,316,000 tons, covering at present 
12a.83r.3p. As it exists at present, stripped of its casing, there are 
203 steps; they decrease, but not regularly, from the bottom to the top 
from 4 ft. 10 in. to 2 ft. 2in., the stones being 9 ft. long, and 64 ft. 
broad. The ascent is fatiguing, but not attended with danger, the 
summit having been often reached by ladies, The horizontal lines of 
the platforms are fitted with the greatest nicety, and joined by a 
cement of lime without sand. Some of the casing-stones at the base 
were discovered by Colonel Howard Vyse, and gave the angle of incli- 
nation. This pyramid is supposed to have been open at the Roman 
times, and traces of Latin inscriptions are said to have been found in 
the passages, as well as Cufic inscribed during the rule of the Arab 
conquerors of Egypt. 

According to Herodotus the great 
who closed the temples, and he sacrifices, and made a con- 
scription of the people to build this monument by bringing the stone 
from the Tourah quarries; gangs of 100,000 men were relieved every 
three months; ten years were employed for the causeway, 3,000 ft. 
long, 60 ft. wide, 48 ft. high, which had a hieroglyphical inscription ; 
the subterraneous chamber, he states, was in an island made by a canal 
from the Nile; twenty more were consumed for the masonry. 
Tt was constructed like steps, the stones were raised from layer to 
layer by machines. He describes the manner of facing the ge from 
the top, and gives an account of a hieroglyphical inscription, tecotding 
1600 talents of a tha He = for the radishes and onions mipple to the 
workmen. Cheops reigned 50 years. Diodorus calls monarch 
Chembes, At the time of Pliny the pyramids were then ascended, 
although the casing of the great pyramid is said to have remained till 


id was built by Cheops, 


ea? PYRAMID. 
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the Christian era. The pyramids in recent times have been visited 
and described by travellers since Belonius, a.n, 1553, 

The second pyramid, called the pyramid of Cephren, was built by 
that monarch, who reigned, according to Herodotus, 56, and Manetho, 
66, and the Canon of Turin gives the length of his life as 95 years, 
The base of this pyramid is elevated 33 ft. 2 in. above that of the great 
pyramid, or nearly 172 feet above the level of the high Nile. Theancient 
base measured 707 ft. 9 in., but it is now reduced to 690 ft, 9 in. ; the 
height was formerly 454 ft. 3 in., but is now 447 ft. 6 in., the inclined 
was 572 ft. 6 in., now diminished by 9 ft.; the angle is 52° 20’, the 
a is 9 ft. square, the casing from the top 130 ft. to 150 ft, It is 

in an excavation made in the solid rock. Belzoni, after great 
exertions, ded in opening this pyramid, which has two inclined 
entrances, one in the masonry of the pyramid itself 37 ft, 8 in. above 
the base, at an angle of 25° 55’, and 104 ft. 10 in. long; the lower one 
96 ft. 4 in. Jong, at an angle of 21° 40’, placed before the base, both 
leading to a sepulchral chamber of 46 ft. 2 in, by 16 ft, 2in.,and 19 ft. 3 in. 
high, with a roof of the same shape as the pyramid, in which was found 
a granite sarcophagus § ft. 7 in. long, 3 ft, 6°5 in. wide, and 8 ft. high, 
close to the S. and W. sides of the chamber, on which was found a 
Cufic inscription, recording the visit of the Caliph Othman, and the 
opening of the pyramid by him in a.p. 1196-7. Some bones of a bull, 
but no human remains were found in this pyramid. The two lower 
tiers of the exterior and entrance have fresh coatings of ite, the 
casing is hard stone of Mokattam. The masonry is formed of blocks 
and rubble. ti ; 

The third pyramid was built by Menkare, the Mycerinus of Hero- 
dotus, Mencheres of Manetho, and Moscheris of Eratosthenes, the third 
king of the 4th dynasty. A level for the site was obtained by a sub- 
struction more dee 10 ft. deep, laid to the west, consisting of two 
tiers of immense blocks.) The entrance of this pyramid was discovered 
by Colonel Howard Vyse, in July 1837, at a height of 13 feet 
aes the base, and measuring 3 ft. 5fin. by 3ft ll4in. The 
passage ap) to have been forced by the Mamelukes. The base 
measured 354 ft. 6 in., the perpendicular height 218 ft., its angle was 
51°. The entered at 26° 2’, ran for 104 feet, and led to an 
ante-room of 10 ft. 5 in. by 12 ft. and 7 ft. high, covered with white 
plaster worked in compartments, passing thence to three portcullises, 
a passage of 41 ft. 3 in. long, 3 ft. 54 in. broad, and 5 ft. 10 in. high, 
led thence, at an angle of 4°, to the so-called large apartment, measur- 
ing 46 ft. 3in. long by 12 ft. 7in. broad, about 15 ft, high, in which 
was a place for a sarcophagus. A passage of 4 ft. 9 in. high thence 
descended for 30 ft. to a portcullis which closed the sepulchral chamber 
of 21 ft. Sin. by 8 ft. 7 in., and 11 ft. 3in. high, lined with granite, 
containing a sarcophagus of whinstone, of 8 ft. long by 3 ft. 1 in. broad, 
and 2 ft. llin. high, ornamented with plain architectural ornaments 
similar to those seen in tombs of the 4th dynasty. A room 17 ft. 6 in. 
long by 6 ft. 3in. broad, and 6 ft. 7 in. high, containing niches, was 
reached by a series of 7 steps. The large apartment an ascending 

massage similar to the first, of 80ft. 4 in. in length by 3 ft, 5hin. 
ety and almost 4 ft. high. 

The sarcophagus in the sepulchral chamber was subsequently re- 
moved by Colonel H. Vyse, and sent to the British Museum, but lost 
at sea off Carthagena; fragments of the lid were found in the entrance 
of the passage to the apartment, and close to it portions of a 
mummy case of cedar, of the usual shape, inscribed with the name of 
the king Menkare, and a prayer to the goddess Nu, and part of a body 
with a woollen garment, supposed by some to be the body of the 
monarch, by others that of an Arab, The casing of this pyramid has 
been nearly all removed ; according to Herodotus, it extended half 
way up of Ethiopian stone, but the greatest height of the black granite 
is now 36 ft. 9in. on the west side; according to Diodorus there were 
only 15 layers of granite. The name of its builder, according to the 
same, was inscribed on its north side. According to Manetho, Men- 
cheres reigned 63 years. It is evident that, on account of the increased 
length of reign, an important alteration took place in the construction 
of this romeo the increasing masonry having extended beyond the 
mouth of the first or upper passage, rendering necessary the con- 
struction of the second inclined passage and the present sepulchral 
chamber, in place of the apartment originally destined for 
that purpose, the old red granite sarcophagus having been broken 
in pieces for the purpose of removal, and a new sarcop’ made for 
the lower chamber. The chiselling of the upper passage, which is 
from the outside, and that of the lower inclin Fame, which is from 
the inside, show that this passage was worked a: e completion of 
the masonry, The third pyramid is better constructed than the 
others, 


The former height of the fourth pyramid of Gizeh, the central, south 
of the third, was 69 ft. 6 in., the length of the base on the rock, 102 ft. 
6 in.; it had an inclined passage of 27 ft. leading to an ante-room, and 
another 11 ft. 8 in. long, leading at an angle of 27° to a small sepulchral 
chamber, in which was an empty granite sarcophagus 6 ft. 8 in. long; 
in it was found the cartouche of Kamenka, or Mycerinus, and it was 
su to have contained the wife or daughter of that monarch. | 
The fifth, or eastern pyramid, south of the third, formerly had a 

uare base, 145 ft. 9in.,a height of 83 ft. 4in., an inclined passage 
of 27° 12’, of 86 ft. 9 in., and a horizontal one of 4 ft., leading to an 
apartment 25 ft, by 10 ft. 5in., containing a sarcophagus of granite 


above 8 ft. long; of the 112th chapter of the Koran was found to 
have been formerly scrawled in it by some Arab visitant, The sixth, 
or western pyramid, south of the third, is 102 ft. 6 in. square at base, 
69 ft. 6 in. Ton, with a of 30’ running 47 ft. 9in, with an 
ante-room and sepulchral chamber. The seventh pyramid, north-east 
of the great pyramid, was formerly 111 ft. high, and 172 ft. 6 in 
square, with an entrance passage of 55 ft, 3in. long, inclined 33° 35’, 
] to an ante-room and sepulchral chamber, without sarco- 
phagus. The eighth, central, east of great pyramid, of 
same dimensions, had had an entrance 37 ft... 
34° 5’, leading to an ante-room and ae chamber. 
south-east of the great pyramid, completing the Gizeh group, measures 
only 101 ft, 9 in. ona 160 ft. square, with a passage of 53 ft., 
inclined 28°, to a sepulchral chamber, The entrances of all these 
pyramids were placed in front of the north face, generally at a little 
distance from the base. 

The two pyramids were considered by the ancients one of 
the marvels of the world, and to be, as they actually are, sepulchres; 
but many absurd notions haye been put forth by moderns as to their 
object, which has been supposed to have been to protect Memphis 
from the encroachments of sands, or imitation of Hindu edifices, or 
urify the waters of the Nile, 


ninth, 


to square the circle, or vast reservoirs to p' é 
the burial place of Apis, or the granaries of Joseph. The best received 
hypothesis was, that the pyramids were for astronomical observation, 
and that the pole star was seen from the inclined passage, but it has 
been proved by Sir J. Herschel, that the pole star, a Draconis, of the 
age of Cheops, could never have been seen from the inclined 
It is, however, generally agreed that the pyramids of this group are all 
of the age of,the 4th dynasty, older than 2000 years B.c. ‘ 
At Abou Roash, five miles N.W. of Gizeh, is a rulood Soa 
of stone 820 ft. square at the base, without its casing, with a = 
sage of 160 ft. at 22° 35’ inclination, leading to a sepalchral chamb 
40 ft. by 15 ft., with chambers of construction; r pees, z 
marks were found in this heme Another at Zowyet el eee 
of limestone from the neighbouring hills, is so rude in construction and 
destroyed as to have the appearance of a circular hill about 300 ft. 
broad, 61 ft. high above the rock, That of Reegah, si , 
deserted village of that name, about 
pyramid of Abooseer, composed of finer pag: f 


rose at an angle of 75° 20’ with an upper Ewe ° 
52°, and 123 ft. 4in. square. Some sculptured 


are the remains of five pyramids—the Northern, cased with granite 
Tourah limestone, had a base of 257 ft., reduced now to 216 ft., and 
rose 162 ft. 9 in., now reduced to 118 ft., at 51° 42’ 35”: it had a 
passage of 27° 5’ inclination, with an apartment in the centre with a 
Ra-sahu or 


only 164 ft.; layers of split reeds painted red were found 
of the passage. The quarry marks contained the name 
functionary. The small pyramid has only a base of 54 
was anciently only 78 ft. square. At Sakkara are eleven 
built of stone, approached by inclined causeways from the 
and much decayed, except the large step-formed pyramid 
to the N.E, In the second pyramid remains of a plain basalt sar 
phagus were found, The third may a yn or pyramid had an 
apartment covered with timbers, i with a hidden chamber. 
Its old base had been 351 ft. 2 in. by 393 ft, llin.; it is now 
196 ft. Gin. high. The doorway or entrance was encrusted with small 
coloured porcelain tiles worked into an inscription containi 
name and title of the monarch Ra-nub-tam or probably the Chnonbos 


for a high officer of state, At Dashour are five pyramids—three 
stone and two of brick. The northern brick pyramid, supposed to be 
that of the Asychis of Herodotus, whose inscriptions boasted it was as 
superior to the stone ids as Jupiter to the other gods, formerly 
218 ft. and now 90 ft. high, had a base of 350 ft. at an inclination of 
51° 20’ 25”. This pyramid was anciently cased with stone, and had 
a portico of the same material, a portion of which was found, as also the 
end of a royal name resembling that of a king of the 12th dynasty. 
The south brick id, much destroyed, is made of bricks mixed 
with straw and rubbish ; it was cased with Mokattam stone, and the 
south stone one had an inscription with the name of a functionary. 
Two ruined stone pyramids are at Lisht ; another, at Meydoum, called 
the false pyramid, which has not been opened, is sw to belong to 
the 6th d y; that of Illahoun, also made of brick and stone " 
that of Howara, also of brick, has been cased with stone, has no 
inscription, but has been attributed to the 1st dynasty, whose 4th king 
Venephes or Venephres is said to have erected a id at Kokome ; 
those of Biahmoo, at Medinat El Fayoum, two in number, appear to 
have been the Fon yyy of Amenemha IV., and Sebeknefru 
Scemiophris, p in the lake Morris, near the 

Arsinoite nome at Crocodilopolis, According to some 
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consist of the cores of the ancient monuments or pedestals of the 
statues of the kings. They are 23 ft. high, slope 64°, and stand on a 
layer of Nile mud. A ruined pyramid exists at E] Kufa. At Thebes 
are some small of sun-dried bricks, the central chambers of 
which have roofs, supposed to be of the 16th century B.c. 
these at the Drah-Aboo-Negger, bec ny 9 rem 
points, is entered by a passage leading to a c' r at the bottom 
of which is a rated re ‘ing the king Enentef IV. of the 11th 
dynasty, followed by four dogs with their names. It is to this 

and the adjoining tombs that the Abbott papyrus refers. 


pa A fag in Nubia are those of Beg e Rauie, about 
- by Cailliaud Assur, and on Hogan, = 
ups arranged in a crescent shape, are the sepulchres 
manercke of Meroe. They do not face the cardinal points, but 
propylea which are united to the pyramids all face the east, and 
sepulchral chambers which are constructed in the masonry lie to 
The inner walls of the sepulchral temples are ornamented 

is and other Egyptian deities, and the names and legends of 
for whom they were made, one of whom had assumed 
of Sesortesen I., but many of the names and inscriptions 
The art is of a late period, but the number of 
duration of empire. One of these pyramids had 
enlarged at a later period, and in another, Ferlini, in 
1834, found a collection of solid gold rings, a bronze vase and other 
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' objects walled up. Another group of about one hundred and twenty 
“i Bar 


lies at El Gues N. of Gebel kal, and at Nourri, 18° N. lat., 
group of about twenty-five, the wes of the A®thiopian 
whose capital was Mount Barkal, the ancient Napata, of 
Tahraka was the most renowned monarch. The largest pyramid 
within it another of a different date, stone, and architecture. 
The base is about 155 ft., and the height about 104 ft. Other groups 
are at Tangassi, Kurru, and Zuma. 
Buildings of this shape are not confined to the valley of the Nile: 
imrud, of Belus, supposed to be the Tower of Babel, but 
to be a temple built by Nebuchadnezzar to the Seven 
Planets, in form of a step-shaped pyramid of different stages of 
i coloured bricks 235 ft. high, with a perimeter of 2286 ft. 
uj also of i , is another edifice of brick- 
work erected by the same monarch; it is 140 ft. high, 600 ft. on the 
N., 657 on the 8., 546 on the E., and 558 ft. on the W. side, and has a 
hollow shaft 60 ft. square. Xenophon, in his account of the retreat of 
also mentions a oe which he saw near the 
Tigris, about 45 miles S. of Mosul, a 200 ft. high. The tomb of 
at Tarsus, also appears to have been of pyramidal shape, 
mausoleum at Halicarnassus terminated in a step-shaped 
bin ital Pa surmounted by a colossal 
The idea seems from the ians, with whom 
ee ae may Pen, Bs agree Similar 
consisting pyramids, supported on cell# and columns or 
have been found at Mylasa in Caria, at Oérdn near Ben Izli in 
at Celenderis in Cilicia, and elsewhere. 
At Rome, within the walls of Anrelian, is a small pyramid 120 ft. 
high, and 95 ft. diameter, of marble face, formed of hewn stone upon a 
pavement of travertine, erected 20 or 30 B.C. The door is on 


the N. side, and inside is a small chamber with obliterated 
paintings on the walls and It was erected in honour of 
C. Cestius, one of the seven marshals, Epulones, who furnished the 


the gods, according to the ons of his will by his 
There is inscription on the front and 
back of the monument recording the name and title of the deceased, 
and by Pontius and Pothas 


It is generally known 
Cestius, and was evidently imitated from the 


"ee are some oe ay bi eemcyeers rg at Benares, and other 
the East Indies, w are said to be copies of the sacred 

and Meru Sringas, or “ Peaks of Meru.” 
array cae Lose fen, reeeenin the mountain of 
u, and sacrifice, exist at Pih-king, and have several stages 
ascended by flights of steps. Pyramidal temples have also been found 


The Mexican pyramids called Teocallis, meaning “House of God,” 


“ Temple,” consist of mounds of earth or stone, terraced, 
and mounted by steps, on them the statues or altar of the god 
to whom they were and where their bloody human sacrifices 


Ichral edifices 
to be distributed all over the world, and is more than 


beving caused it to be selected as best suited for primeval archi- 
ure, 

(Long, Egyptian Antiquities, vol. ii. in the Library of Entertaining 
Knowledge ; Description del Egypte, Antiquités, vol. v.; Sir G. Wilkin- 
son, J'opography of Thebes, 8vo, Lond., 1835; Col. Howard Vyse, 
Operations carried on at Gizeh in 1837, vols. i., ii., & iii., 8vo, 1840-1842 ; 
J. Gliddon, Otia Agyptiaca, Lond., 1849, p. 20-51; R. Lepsius, Veber 
den Bau der Pyramiden, in the Monatsberichte der Akademie zu Berlin, 
1843, p. 177; K. J. Bunsen, Egypt's Place, 8vo, Lond., 1824; R. 
Lepsius, Briefe aus Aigypten, 8vo, Berlin, 1852, p. 197-239; A. 
Mariette, Rev. Arch., 1860, p. 161; E. G. Squier, The Serpent Symbol, 
8vo, New York, 1851, p. 72-106; also Jolowicz, Bibliotheca A?gyptiaca, 
p. 204 & foll.) 

PYREN (C,,H,, ?). A crystalline substance procured from gas-tar. 
It is insoluble in water, but ises in small rhombic lamine in 
alcohol. It is insipid and inodorons, slightly soluble in alcohol and 
in ether. It meltsat about 350° Fahr., and concretes on cooling into a 
crystalline mass. A stronger heat volatilises it without alteration. 
Sulphuric acid carbonises it. It much resembles paranaphthalin. 

PYRIDINE (C,,H,N). <A volatile organic base found in bone-oil. 
In its properties it greatly resembles picoline. It yields the following 
derivatives :— 


Chloroplatinate of pyridine - C,,H,N, HCl+Ptcl, 
Platinopyridine * - C, gH,Pt’N 
Platosopyridine . e e - C,>H,PtN 


Iodide of ethyl-pyridine . . . CyoH,(C,H,)NI 

PYRITES. Ls ; Iron, Bisulphate of.) 

PYROBENZOLIN. Synonymous with Lopate. 

PYROCATECHIN. [Puenytic Grovp.] 

PYROCITRIC ACID. [Crrric Acorn.) 

PYROGALLIC ACID. (C,,H,O,). If the dry extract of nut-galls 
be heated to 356° Fahr. for 10 or 12 hours, a beautiful white erystal- 
line substance sublimes, which is p: ic acid: 100 parts of the dry 
extract yield about 5 parts of the sublimed acid. Pyrogallie acid is 
soluble in 2} times its weight of cold water, and much less soluble in 
alcohol and ether. It does not redden litmus paper. Rendered alka- 
line with potash or soda, it rapidly absorbs oxygen, and assumes a 
blood-red colour. It is employed in eudiometry for the estimation of 
oO , and in ph hy for the development of collodion pictures. 

YROGUAIACIC ACID. (Gvataors.} 

PYROINULIN. [Invti.] 

PYROLEIC ACID. [Srnactc Actin. 

PYROLICHENIN. A substance obtained from the Variolaria 
amara, In order to procure it the powder of the lichen is to be treated 
with alcohol, and the solution evaporated to the consistence of a syrup. 
The pyrolichenin then ises, and after being washed with a 
solution of carbonate of potash it is to be dissolved in and crystallised 
from alcohol. 

Its ies are :—It forms colourless inodorous unalter- 
able in the air, inodorous, and of a bitter taste. It fuses below 212°, 
and concretes on cooling. It is insoluble in cold water, and slightly 
soluble in boiling water, and nothing is deposited from it on cooling. 
It is very soluble in alcohol, ether, bisulphide of carbon, and oils, both 
volatile and fixed. The alcoholic solution has an acid reaction, and, 
like the solution in acetic acid, and also in concentrated sulphuric acid, 
it is precipitated by water. It is not decomposed by the nitric, hydro- 
chloric, or phosphoric acids. 

It combines with ammonia, and forms yellow brilliant Gener 
whith effloresce in dry air. They are insipid, and dissolve ily in 
alcohol and the caustic alkalies. Solution of potash dissolves pyro- 
lichenin with a wine-red colour, which gradually becomes brown. Acids 
precipitate from it a bitter reddish-brown su . When decom- 

by heat it yields no ammonia; and when heated in the air it 
urns with a bright sooty flame, which is violet-coloured on the edges. 
Its composition is not known: it is stated to possess antifebrile pro- 


perties. 
PYROLIGNEOUS ACID. [Acetic Acm.] ~ 
PYROLITHOFELLIC ACID, [Lrrnoreiiic Acm.] 
PYROLIVILIC ACID, [Otrvrie.] 
PYROLIZARIC ACID. [Napurmaric Grovp.] 
PYROMARIC ACID. PENTINE. 
PYROMECONIC ACID. [Mecontc Actn.] 
PYROMELLIC ACID (C,,H,0,,). A crystalline organic acid, 
obtained by distilling mellic acid :— 


3C,H,0, = 


400, + 
Netieent omens? 
Mellic acid, Carbonic acid, Pyromellic acid. 


PYROMETER (literally “‘ fire-measurer,” from ip, “ fire,” and 
uérpoy, “a measure”), No fluid has hitherto been found applicable to 
the construction of thermometers capable of sk tempe- 
ratures than that of boiling mercury (about 660° Fahr.), The term 
pyrometer was first employed by Muschenbroek to designate an instru- 
ment invented by him for measuring the effects produced in the 
dimensions of solid bodies by the application of heat; but ee signifi- 
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cation of the term has since been extended so as to include those 
instruments the object of which is to measure all rk yeti of 
temperature above those which can be indicated by mercurial 
thermometer. 

Muschenbroek's pyrometer consisted of a metallic bar, about six 
inches in length, one extremity of which was fixed, while the other 
was left free to advance as the metal elongated from the effect of the 
flames of several spirit-lamps placed beneath, which at each experiment 
were charged with the same quantity of highly rectified spirit of wine, 
The advance of the moveable extremity gave motion to a pinion and 
wheel, the latter of which drove an index over a graduated circle, each 
degree of which corresponded to a linear expansion of 12,500th of an 
inch, The instrument, as it was originally constructed, is described in 
the second of Muschenbroek’s translation of the ‘ Saggi di Naturali 
Esperienze fatte nell’ Academia del Cimento,’ Leyden, 1731; and as 
—. by Desaguliers (who substituted fine cords and friction- 
— for the wheel and pinion), in his ‘Experimental Philosophy,’ 
vol. i. ; 

To Muschenbroek’s pyrometer succeeded those of Ellicott (described 
in the ‘ Phil. Trans,’ for 1736 and 1751), Graham (‘ Phil. Trans.,’ 1754), 
Smeaton, Ferguson (‘ Lectures’), &c., which, like those that have since 
been constructed, with few exceptions, down to the present time, 
evince but little originality in the principle upon which they rest. A 
bar of metal is in most cases subjected to the direct action of flame, or 
immersed in a fluid of convenient temperature. The minute resulting 
expansion is multiplied, and thereby rendered appreciable by the inter- 


vention of a succession of levers or a system of wheels and pulleys. | 


Supposing this intervening machinery to perform with theoretical 
accuracy, and that the same quantity of heat is successively communi- 
cated to different substances, the indications of such an instrument 
would give the relative expansions of those substances under the same 
circumstances. But where wheels, pinions, levers, &c., are employed, 
there must be considerable liability to error, arisi from flexure, 
obliquity of action, and other causes, the magnitude of which it would 
be difficult to estimate, and which, even if it be supposed small in the 
first instance, will be magnified almost in the same proportion as the 
delicacy of the instrument is increased. Moreover the substance itself, 
if its nature be such as to be softened by heat, is very liable at high 
temperatures to undergo compression m giving motion to the machinery. 
Even, therefore, as measures of expansion they cannot be considered as 
deserving of much confidence. A similar remark is applicable, though 
in a less degree, to the contrivance employed by Lavoisier and Laplace, 
in which the expansion of the metal deflected a telescope from the 
position that it had at the commencement of the éxperiment, and the 
absolute expansion was deduced from the extent of this deflexion, 
which was read off upon a graduated scale placed at a considerable 
distance in front of the telescope. A description of the apparatus 
employed is given in Biot’s ‘ Physique Expérimentale,’ tome i., and a 
table of the expansions of the several substances experimented on 
between the temperatures of 32° and 212° Fahr. Troughton, in 1794, 
constructed an instrument which bore some resemblance to the pre- 
ceding, the principal difference consisting in the employment of a 
spirit-level, the deviations of which from the horizontal determined 
the expansion of the metal. 

The ‘Phil. Trans.’ for 1777 contain a description of the method 
employed by De Luc in the construction of his compensating pendu- 
lums, in order to determine the length of one metal whose expansion 
is equal to a given length of another metal, For this purpose he 
suspended the bar of known length from an arm projecting horizon- 
tally from an upright deal plank. To the lower extremity of this bar 
was adjusted a small horizontal platform, upon which a bar of the 
other metal rested in a vertical position. Upon raising the tempe- 
ratures of both bars, every point on the surface of the second bar 
would obviously become subjected to two motions tending to moye it 
in opposite directions : it would be depressed by the expansion of the 
first bar, and elevated by the expansion of the second. One point 
would therefore remain stationary, and this point, being ascertained 
by raising or lowering a microscope adjusted to the edge of the 
plank, determined the portion of the second bar, measured from its 
lower extremity, whose expansion was equal to the whole of the 
first bar. 

The rods employed by Borda in measuring the base-line of the great 
French Survey consisted of a rule of brass laid upon a somewhat longer 
rule of platinum and attached at one extremity. The portion of the 
platinum rule not covered by the one of brass was divided into 
millionths of the entire length of the rule, and further subdivided by 
means of a vernier and microscope adjusted to the extremity of the 
brass rule. The value of each of these divisions having been previously 
ascertained by first surrounding the compound rule with melting ice, 
and then immersing it in boiling water, it was only n to 
observe the indications of the vernier in order to apply the requisite 
correction for reducing the length of the rod to the standard tempe- 
rature. 

For low temperatures, the contrivance of Ramsden, described in the 
* Phil. Trans.’ for 1785, and 8 by General Roy in determining 
the expansion of the rods in measuring the base on Hounslow 
Heath for the Trigonometrical Survey, was perhaps unexceptionable. 
The rod was immersed in a trough of water, and over each extremity 


was placed a microscope, to which a slow motion could be given 1 the y 


direction of the length of the rod by means of a fine micrometer | 


The lines of collimation of the microscopes being thereby hero 
the commencement of the e ment so as to coincide heed iy 


two points near the extremities of the rod, the temperature of the 


water was gradually raised till a thermometer placed in the t 

indicated an advance of 10°, 20°, 30°, or any required number 

—_— The consequent elongation of the rod 

cidence of its extremities with the lines of collimation of the micro- 

— which was re-established by turning the micrometer sctewa, 
carefully noting the number of turns and fraction of a turn 

n for 

turn being previously known, a direct measure of the expansion 


obtained, free from the errors of a system of levers or of train of a 
it undergoes a diminution of bulk — 


wheels and pinions. 
» The property of alumina where’ 
when heated, was employed by W: tempe- 
ratures. His ro consisted of cylinders of fine white clay, and 
an apparatus for accurately measuring their length. ¢ This apparatus 
con: of a metallic plate, upon which were fixed two brass 
slightly inclined to each other. The rules used b: Weigooss am 
24 in long, and divided into 240 equal The distanc 
between the rules at one extremity was 3-1 and at the I 
5-10ths of an inch; consequently the difference between their Sg 
at any two consecutive divisions was the 1200th part of an inch, But 
Increasing: the length of the: rules and ‘dimfutshing thet inclination 
ni i e of the rules imini eir inc 
the difference between their distances at any two consecutive divis 
may be made as small as we please. The clay wyiades oe ; 
baked at a red heat, estimated at 947° Falr., and then bag 
exactly 5-10ths of an inch in length, so as to fit the first division o 
scale. When afterwards exposed to a greater heat, they un ub 
contraction, and the amount of this contraction was dete: by 
observing the division of the scale corresponding to their diminished 
length. If we then assume, with Wedgwood, that the contraction 
roportional to the temperature at which it took place, the latter will 
ikewise be determined; but independently of the difficulty o 
curing pieces of clay of uniform composition, from which it resu 
that two cylinders of equal length when exposed to the same 
seldom underwent the same degree of contraction, it has been 
that the duration of the experiment has considerable influence uj 
the contraction, the longer continuance of a low pone ag odu 
the same contraction as a higher degree of heat continued f 
time. As a measure of temperature, therefure, this meth 
relied on, though as a direct measure of expansion we 
been su either in the simplicity of its petbnite oF 
ness of the indications of which it is susceptible. A di 
instrument, and of the experiments made with it, will be found 
* Phil. Trans.’ of 1782, 1784, and 1786. 

A pyrometer was constructed by Achatd similar in form ahd 
principle to the common thermometer, but infegded to 
much higher degrees of heat. It consisted of a bulb and gra 
tube of semi-transparent porcelain highly baked, and containi 
very fusible alloy, composed of bismuth, lead, and tin, h 
became liquid at about 212°, and indicated higher temperatures 
by its expansion, which was visible through the semi-transparent 
tube. 

Dulong and Petit employed a very direct mode of measuring | 
alidetihe "bt linear, ex! 3 ions of various substances. By o 
the difference of altitude at which mercury of different tem 
stood in the two arms of afi inverted glass siphon, they de 
the absolute expansion of the mercury, and by compari 
the apparent expansion of mercury in a glass tube, they deduced 
absolute expansion of the glass. A cylinder of the metal whos 


‘ood as a measure of high 


expansion was sought was then placed within a glass tube, closed 


at one extremity and terminating at the other in a capillary open- 
ing, and the rest of the tube occupied with mercury. Upon the 
whole being heated, a portion of the merctiry was expelled equal to 
the excess of the absolute expansions of the mercury and metal above 
that of the glass; and as the expansione of the mercur, 


and glass 
were previously known, the weight of the expelled mercury Prod, . 


the expansion of the metal. 
Sir David Brewster has ena to measure expansions by the 
number and intensity of the polarized tints produced by the inflexion 
of a plate of ee Ne ch the expanding substance is made to 
press. (Brewstet’s ‘ Cyclopwdia,’ articles ‘ Hf singe and ‘ Optics.’) 
Guyton’s pyrometer, which was exhibited before the National - 
tute in 1808, and described in the ‘ Annales de Chimie,’ xl y 


bar of platinum nearly 2 inches in length, placed in a groove of por- 
celain. One extremity of the bar rested against 


The whole was constructed of platinum, and a spring was made 


press upon the vernier to prevent its displacement while in the act of 
withdrawing the instrument from the furnace. The indications of the’ 


vernier at the commencement and termination. of the experiment 
were the data from which the expansion was subsequently com- 


destroyed the ¢oin- 


purpose ; when, the value in parts of an inch of each - 


ly De dy 


80, consi 
and in Nicholson's ‘ ye wee) Journal,’ vi., p. 89, consi of a 


the solid end ot the 
e, while the other pressed upon the short arm of a lever, the 
Feager arm of which carried a vernier over a graduated circular arc. 
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“The defect of this instrument,” observes Mr. Daniell, “ arose 
of platinum, which ata red heat becomes soft and 


As early as 1821, Professor Damell had invented an instrument 
“which, he states, “afforded correct determinations connected in an 
unexceptionable manner with the scale of the mercurial thermometer ;” 
i tal furnace of the chemist, so 


the smelter, the enameller, and others, in the routine of their business, 
what the latter daily performs for we } brewer, the distiller, the sugar- 
annex: 


Daniell, for which the Rumford medal was 
‘B 1830-31, 


Society. An account of it is given in 


q 

( 
i 
eh 


Tt consists of two distinct parts, the register and the scale. The 
register is a solid bar of black-lead earthenware, DD DD, eight inches 
long and seven-tenths of an inch wide and thick, cut out of a common 
black-lead crucible. In this a hole is drilled three-tenths of an inch 
in diameter, and seven inches and a half in depth. At pp the upper 
end of this bar, and on one of its sides about six-tenths of an inch in 
1 Sadiogle~ guapegebpery away to the depth of half the diameter 
of the bore. When a bar of any metal six inches and a half long is 
dropped into this cavity, it rests against its solid end; and a cylindrical 
nye lain, g, about one inch and a half long, called the index, 

on the top of it, which, projecting into and beyond the open 
is firmly confined to its place by a strap of platinum, r, which 


ie round the black-lead over the piece of yee ses , 18 
made to u the latter with any rechived d of tension by 
means of a 

a When the register is exposed to the heat of a furnace, it is 


of that of the 
black-lead, the porcelain index will be forced forward; and when the 
is afterwar the 


tension of the strap will retain the 


whole may be thus 
bar by three planes of 
ed, by means of the screws bb, a brass plate aA, the extremity 


of which, d: penieots so that a point, c, near to it may be immediately 
opposite to the cavity in the black-lead bar when the latter is adjusted 
to the frame. About cas a centre, turns an arm dB slightly bent at 
m, carrying at its extremity a graduated circular arc ee. e radius 
of this are is five inches, and its moveable centre n is distant from the 
fixed centre ¢ exactly half an inch. About n turns a straight and 
lighter arm, hg, five inches and a half in length, the distance from h to 
m being half aninch. The extremity, g, of this arm carries a vernier, 
by which the divisions of the graduated arc are subdivided into 
minutes, and also an eye-glass, i, to assist the reading. The other 
extremity terminates in a steel point, h, or, as the instrument is now 
constructed, a knife-edge, which, when the register is adjusted to the 
frame, is inserted in a small cavity, t, formed for its reception at the 
extremity of the porcelain index. A small steel spring let into the 
larger arm at m is made to press upon the lighter arm, whereby the 
latter has a constant tendency to move towards the commencement of 
the graduation. : 

When the instrument is used, the metallic bar to be experimented 
on is placed in the cavity of the register, and the index pressed down 
upon it and firmly fixed in its place by the platinum strap and porcelain 
wedge. The scale is then applied by carefully adjusting the frame to 
the regi and fixing it by pressing a’ upon the shoulder. Holding 
the whole Sp ged steadily in the left hand, the lighter arm is so 
placed that the steel point 4 may rest upon the edge of the index, 
against which it will be pressed by the spring; then by slightly turning 
the larger arm, the point will move along the surface of the index till 
it drops into the cavity ¢. The indications of the vernier being then 
read off, the register is detached from the scale, placed in the furnace, 
and after it is removed and cooled, it is again applied to the scale in 
the same manner as before, and the second indication of the vernier 
noted, From the two readings of the vernier may be deduced the 
excess Of the expansion of the metallic bar above that of the black- 
lead, though a correct formula for-this purpose has not, to the writer's 
knowledge, been hitherto given. 

The one employed by Mr. Daniell, though probably sufficiently 
correct for all practical purposes, gives the expansions one per cent., too 
great without exception, and in many cases much more, so that more 
than the first significant figure can seldom be depended upon in those 

uiblished by him in the ‘ Phil. Trans,’ of 1830-31. The error thus 

troduced is perhaps within the limits of the error to which the 
instrument itself is liable; but should this not be the case, it might 
be desirable to employ the correct formula, for which reason we subjoin 
its investigation, : 

Let cnB, hng, represent the positions of the two arms of the scale 
relative to the register, before the expansion has taken place, and 
en's’, h’n'g’, their positions after the expansion; 2 and h’ the two 

tions of the steel point, the line joining which passes through the 
centre ¢; ¢ and ¢’ the two positions of the zero of the graduated 
arc. Put the angle en B=cn'bB’=a; enB=c n'B = B; eng (the first 
reading of the vernier)=; e'n’g’ (the second reading)=¢'; also 
en=cn'=nh=n'l’'=r; and hh’=e, the excess of the expansion of 
the metal above that of the black lead: then 
_sinhnn'—sin h' a’ n Pr 
‘in Fide NEw es 


hh’ n'=180°— 4 (a—B + 9'); 
chord n n'=2 1 sin $ (¢’—¢) ; 
=sin ¢ (—9), since r=}. 


.’. substituting and reducing by means of the formula 
A+B 


sin A—sin B=2 cos —— sin a there results 


e=2 sin } (p’—9) sin [} (a—4)—4 (9 +4) } 
If a=180° and 6=15°, as is nearly the case, this reduces to 
e=2 sin 3 (p’—$) cos {7° 80'+3 (w+) }, 


where the unit of measurement is one inch. 

The formula used by Mr. Daniell is e= sin } (g’—@), or its equiva- 
lent, since ¢’— is generally a small angle, e=2 sin } (¢’—¢); from 
which it appears that all the expansions given by him should be 
diminished in the ratio of 1: cos {7° 30’+4 (¢’+¢)}; but as he has 
recorded only the difference ’—@ of the readings of the vernier, and 


not the ings themselves, this correction can only be made by a 
repetition of the whole of the ents. The error is inconsiderable 
so long as ¢ and ¢’ are both |, but it increases with the increase of 
either of those angles. 


The excess of the expansion of the metal above that of the black- 
lead being thus obtained, and increased by the expansion of the latter 
(the determination of which is less direct and conclusive), the expan- 
sion of the metal becomes known, In order that the instrument may 
then be employed as a measuré of temperature as well as of expansion, 
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the doubtful assumption is introduced that equal i 


ts of length 


are the effects of equal increments of temperature, and thence, as 
mee dopa of melting ice and boiling 
portion will of course give the 
boorvad pansion 


took place. 


mercury, & mere 


which any other o) ex 


A was communicated to the Royal Society by the late Mr. 
Witasen, the assay-master of the Mint at satan On the Measure- 
ment of High Temperatures,’ and published in their ‘Transactions’ 
for 1828. “The fusing-points of pure metals,” observes that gentle- 
man, “are determinate and un eable; they also comprehend 
nearly the whole range of temperature; the unoxidable or noble 
™m alone embrace a range from the low melting-point of silver to 
the high ignition of platina. There are, it is true, only three fixed 
points in this scale, but as many intermediate links may be made as 
are required, by alloying the three metals together in different propor- 
tions. When such a series has been once prepared, the heat of any 
furnace may be by the alloy of least fusibility which it is 
capable of melting.” As the melting-points of silver and gold are 
comparatively near to each other, Mr. Brinse assumed only ten inter- 
mediate ions of heat, the lowest of which corresponded to the 
fusing-point of pure silver, and the others to the fusing-points of silver 
alloyed with 10, 20, 30, &c. per cent. of gold. From the melting-point 
of gold to that of platina, he assumed one hundred gradations of heat, 
which were the m ae Je arte of pure gold and of gold alloyed with 
1, 2, 3, &c., per cent. of platina. Among the advantages of this mode 
of identifying temperatures are ;— the smallness of the requisite 
apparatus, nothing more being needed than a small cupel, containing 
in separate cells eight or ten pyrometic alloys, each of the size of a 
pin’s head ; the indestructibility of the specimens, since those melted 
in one experiment need only to be flattened under a hammer, when 
they will be again ready for use; and the facility of notation, since 
two letters and the decimal of alloy will express the maximum heat : 
thus 8 ‘3 G expresses the temperature of the fusing-point of silver 
when alloyed with gold in the | a pagers of 7 to 3; and G23 P 
expresses the fusing-point of gold when alloyed with platina in the 
proportion of 77 to 23. 

Several suggestions have been made for employing the expansion of 
air, on the principle of the differential thermometer, as a measure of 
high temperatures. It is proposed that one-half of the instrument be 
composed of platinum, so as to fit it for exposure to a great heat, and 
the other part of glass. The suggestion, we believe, is originally due 
to Mr. Schmidt (Nicholson’s ‘ Journal,’ xi.); but was brought forward 
under another form by Mr. Nicholas Mill, in the ‘Monthly Medico- 
Chirurgical Review and Chemico-Philosophical Magazine,’ vol. i., Lond., 
1824; ore ge Ure, in his ‘ Dictionary of Chemistry ;’ and lastly 
by Mr. Prinsep. The instrument, we believe, has been constructed 
upon each of the plans pro; That of Mr. or appears the 
most complete (see a dra of the apparatus in full operation at 
page 87 of his Memoir above referred to), and was employed by him 
to connect the fusing-points of his alloys with the thermometric scale; 
but the pri upon which they all rest involves the assumption 
oy the of temperature is proportional to the expansion of 

air. 

A valuable table of the expansions of different substances collected 
from various cated sf Mr. Francis Baily. is given in the first volume 
of the ‘ Transactions of the Astronomical Society,’ p. 416, ‘ 

The above admirable article well nigh exhausts the subject of the 

. Since the date of its publication in the ‘ Penny Cyclo- 
asd very little has been done towards perfecting this instrument. 
e may, however, briefly notice a few points of interest in connection 


Mr. Prinsep’s method of alloys was tested some years ago in the labo- 
ratory of the Sévres porcelain manufactory, with a view to i 


the temperatures of the kilns used in baking porcelain. It 
necessary to expel silver from the brief list, on account of its absorbing 
See rhen 'n » Bisa of fasion ead Nona © os NO 
See ee ee eee 
nd that similar did not always melt at the same moment, 
the same circumstances. 


ved. : 
Ree i it be possible to determine 
place in these 


of silver. The readiness with which this metal can be obtained pure 
renders the results of two instruments comparable, it isnot 
adapted to measure very high tem: ver is two 
decimetres in length, and it ied pavbtin s pretty 
being fired, resting in a ve 0 in, one of w! 

2 fixed point to the further end of the bar, while 
the near end presses against a 


E 
H 
: 
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needle over a graduated arc. For further particulars we must refer to 
M. iart’s work, above cited. 
In the Great Exhibition of 1851, Mr. Ericsson exhibited in 


if 


of a permanent volume of air, or of nitrogen gas, which was 
by the reading of a column of mercury under a vacuum. For 

ticulars of this instrument we must refer to the Jury 
In the ‘ Transactions of the Royal Society of Edin! t 
will be found an account of an ingenious pyrometer by Mr, 
kinds of stone. We 
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ae 


read off by a microscope. The radius carries a telescope of short 
focus, fixed at right angles to its direction, while a similar telescope 

fixed to the plate itself, allowing the radius to traverse under it. The 
bar which is the subject of experiment is placed in a soa cee 
furnished with parallel plates of glass, through which its ends can 

seen. Now if one extremity of the bar be kept o ite the fixed 
telescope, while the moveable telescope is to the other 
extremity at the commencement of the observation, any i 

of the bar caused by raising its temperature may be cotiipatedl ty the 
are through which the radius must be turned in order to 
moveable telescope to bear on the other extremity in its new position, 
the distance of the radius from the bar being known, For 


raised to the required temperature, a : 
furnace walls, so as to give a view of , and allow its 
expansion to be measured as before. By means of this apparatus an 
expansion in the bar of yAoth millimetres or about sybgth inch can be 
ap 
e may also refer to an ingenious contrivance ado: ‘by General 
Colby in measuring the base line of Loch Foyle, fe the Coe 
Survey of Ireland. It consisted of a compound bar of iron and brass 
80 that their different powers of expansion and 
should preserve exactly the same distance between two points at 
extremities of the bars, instead of allowing for the in length 
according to the observed tem: ure. The two bars, one of iron the 
other of brass, each 10 feet long, were placed parallel to each other 
and riveted together in the centre. It was ascertained b 
that the iron and brass bars ens and con’ by varying 
temperatures in the proportion of three to five. Across each extremity 
therefore of these combined bars was fixed a tongue of iron, with 
minute dot of platinum so placed, that under every degree of 
sion and contraction of the rods the dots at each end always remain at 
the constant distance of 10 feet. 
PYROMORINTANNIC ACID. [Oxypuenic Acrp.] 
PYROMUCIC ACID. [(Mvucro Acm.] 
PYROPECTIC ACID, [Pxertc Aci. 
PYROPHORUS. [Leap: Tartrate of. 
PYROPHOSPHORIC ACID. [PHosrHorus,] 
PYROPIN, A red albuminous substance found in elephants’ teeth, 
PYROSIS, or WATER BRASH, is a disorder 
attended with the yomiting or eructation of a 


PYROXAM. 
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This liquid is usually insipid and tasteless, but sometimes it has an | churches. The pyx was placed upon the altar under a covering or canopy, 
acid taste. Cullen speaks of this disease as a common complaint in | and at its elevation the sacring bell was rung. Among the French 


«Scotland, and it has been attributed to the employment of farinaceous 
food, especially oatmeal, as an article of diet. It usually comes on in 
the early part of the day when the stomach is empty. The first 
symptom of it is a pain at the pit of the stomach, with a sense of con- 
striction as if the stomach were drawn towards the back. The pain is 
increased by raising the body into an erect posture, and therefore the 
body is bent forward. The pain is often very severe, and after con- 
-tinuing for some time it brings on an eructation of a thin watery fluid 
in considerable quantity. These symptoms often occur without any 
other indications of ia, although they are not unfrequently 
accompanied with other indications of derangement of the digestive 
organs. It sometimes occurs with violent neuralgic pains of the 
stomach, coger na. do arg Pyrosis also accompanies organic 
disease of the st 

In the treatment of this disease, the preparations of opium with 
bismuth and astringents, as kino and catechu, are found to be of 
most service; at the same time the bowels require to be kept open, 
which should be done by means of castor oil, ion of senna, or 
other mild purgative. 


e. 

PYROXANTHIN (C10 

PYROXANT (C. ,). A beautiful yellow crystalline pro- 
duct of the action of es upon wood-tar, Concentrated sulphuric 


and hydrochloric acids dissolve it with the production of a dark red 


PYROXYLIC SPIRIT. [Mernyt, hydrated oxide of.) 

PYROXYLIN. [Gun Corron.] 

bop A volati np bececcg discovered by Runge in coal- 
tar. Its composition is not known. it as a mixture 
re oe position Anderson regards 

PYTHIAN GAMES (Pythia, or Pythici Ludi), one of the four great 
national festivals of the Greeks, were celebrated near Delphi, in honour 
of Apollo, originally every ninth year, and afterwards every fifth year, 
in the autumn of the third year of each Olympiad, in the second or 
third month of the year, according to Clinton. Corsini and others, 
followed by Boeckh, place them in the spring, in the month Munychion, 
the tenth of the year. Their origin is assigned by some to Amphic- 
tyon, the son of Deucalion, or to the Amphictyonic council; by 
others to Agamemnon; by Pausanias to Diomed ; by Strabo to the 
Delphians, after the Crissean war; but most commonly to Apollo, 
after he had vanquished the . (Ovid, ‘ Met.’, i. 445.) 
There is an account that the and contended in the first 
celebration of these games, when Castor conquered in the horse-race, 
Pollux in boxing, Calais in the foot-race, Zetes in fighting in armour, 
Peleus in throwing the quoit, Telamon in wrestling, and Heracles in 
the Pancratium. But fact seems to be, as stated by Pausanias 
(x. 7, 2) and Strabo (ix., p. 421), that the contest was originally in 
music : the songs (vol yéuot) were in honour of Apollo, celebrating 
his victory over the Python; and the instrument used was the lyre. 
In the third year of the 48th Olympiad (.c. 586), at the close of the 
Cirrhean war, the Le aryt bog added a contest on the flute, which 
was afterwards discontinued, as the music of the flute was considered 
too mournful for a joyous festival. In the same year the Amphi 
tyons also introd athletic contests and races (but not with four- 
horsed chariots), the foot-race being confined to boys; and the games, 
according to Strabo, were then for the first time called Pythia ; at all 
events the subsequent Pythia are computed from this year by Pausa- 
nias and the Parian marble, though the scholiast on Pindar, and 
Eusebius, date them from the second celebration,in Ol. 49,3: Boeckh 
and Clinton prefer the former date. Chariot-races were added in the 
time of Cleisthenes, the t of Sicyon. Statues, pictures, and other 
works of art, were also exhibited at the Pythia, and prizes adjudged to 
the most successful artists. The prize in the Pythian games was 
originally of silver or gold, or something else of intrinsic value; but 
afterwards a crown of laurel, or (according to Ovid, ‘ Met.’, i. 449-50) 
at first, of the bay-oak or beech-tree (e@sculus), for which the laurel 
was afterwards substituted. The ceremonies observed at these games 
in common with the three other great festivals, are described under 
Otymrtan Games. The attendance at the games was very great, as 
all Greeks were permitted to be present at them. The ia are 
believed not to have been entirely discontinued till about the same 
time as the eb ae rg games, 394 .p. 

x. 


(Pausanias, ; Strabo, ix.; Potter’s Archeologia Greca, vol. i.; 
Wachsrnuth, Hellenische Alterthumsk. ; Clinton, Fasti Hellen. ; Krause, 
(T4 


) 
PYX, or PIX, the box or casket in which is kept the consecrated 
host reserved for the sick in the Romish church. Among the ancients 
the pyxis (rééis) was the casket 


in which ladies pp ede dve 
other ornaments. It was itself often made of the most costly 
materials, and enriched with sculpture or with gems. There can be 
little doubt that it was from the ancient jewel-box that the medieval 
ecclesiastics derived the name of their pyx, and also the idea 
of its enrichment. At any rate the p of date which still 
remain are among the costliest examples of the art-workmanship of the 
middle ages. Some good ones are in the South a ontnd 

of O: 


others are preserved among the plate of some of the 
are in the treasuries 


especially the pyx seems to have been not unfrequently in the form of a 
dove, enamelled and enriched with gems. The term pyx was sometimes 
applied to the casket in which relics were kept. [RELIQUARY.] 

_PYXIS NAUTICA (the mariner’s compass), a southern constella- 
tion of Lacaille, placed in Argo. It contains no‘stars of conspicuous 
magnitude, 


POLARIZATION OF LIGHT is a peculiar affection of that agent 
to which the term has been applied because a ray of polarized light 
possesses properties which have relation to two opposite directions in a 
plane*perpendicular to the ray. We shall first describe some of the 
circumstances under which polarized light is formed, and the 
characters by which it is i as polarized, and afterwards 
explain the view which is taken of its nature in the theory of undula- 
tions, the only theory which has given a simple and intelligible account 
of its complicated phenomena. 

The affection of light now known as polarization was discovered by 
Huygens in the course of his researches on the laws of double refraction 
in Iceland spar. A rhomb of this crystal has the property of dividing 
a ray of light incident upon it into two rays, which are propagated in 
different directions within the crystal, and produce each an emergent 
ray parallel to the incident, so that the two emergent rays are 
separated laterally by a space proportional, ceteris paribus, to the thick- 
ness of the rhomb, the direction of separation (supposing for simplicity 
the ray to be incident perpendicularly) being that of a line bisecting 
an obtuse angle of the rhombic face, and the intensity of the two 
emergent rays being under ordinary circumstances the same. Such 
a rhomb gives two images, of equal intensity, of an object_on which 
it is placed. Now Huygens found that either of the pencils separated 
by a first rhomb is affected by a second rhomb quite differently from a 
pencil of common light. en the second rhomb is placed with its 
faces parallel to the corresponding faces of the first rhomb, so that the 
two are in the same relative ition as if they formed parts of a 
larger block of the crystal, each pencil debariine by the first rhomb 
furnishes only a single pencil in the second rhomb, the ordinary only 
an ordinary, and the extraordinary only an extraordinary, the two 
being separated on emergence as much as if they had been transmitted 
through a single block having a thickness equal to the sum of the 
thicknesses of the two rhombs. If now the second rhomb be turned 
round the common normal to the adjacent faces of the two rhombs, 
each ap transmitted by the first rhomb is immediately divided into. 
two by the second rhomb, the pencil (0) which suffered ordinary 
refraction in the first rhomb furnishing besides the ordinary pencil (0 0) 
in the second a faint extraordinary pencil (0), and the pencil (£) which 
suffered extraordinary refraction in the first rhomb furnishing besides 
an extraordinary pencil (E £) in the second a faint ordinary (£0); the 
direction and amount of separation of the pencils oo and or, and 
likewise of £ o and ££, being those due to the azimuth and thickness 
of the second rhomb, while the direction and amount of separation of 
oo and £0, and likewise of o& and Ex, are those due to the first 
rhomb. On continuing to turn, the faint pencils oz and ro become 
brighter and brighter, and the bright pencils ooand EX fainter and 
fainter, until the rotation amounts to 90°, when the original pencils 0 0 
and we disappear altogether, the whole of the light of o (not counting 
the small portion lost by reflection) now passing into o 8, and the 
whole of the tig ht of Eintoko. On further turning, the pencils 00, 
EE which vanished reappear, and appropriate to themselves more and 
more of the light of 0,8, respectively, until the rotation amounts to 
180°, when the pencils 0 £, EO vanish, while 0 0, EE become as bright 
as at first, their lateral separation being now, however, that due to the 
difference instead of the swum of the thicknesses of the rhombs. On 
continuing to turn, the same changes recur periodically, each pair of 
images vanishing alternately at every quarter of a revolution. 

Now imagine the ordinary pencil o to be isolated by means of a 
screen, and presented for observation, the apparatus by which it was 
produced being hidden from the observer. By examining it with a 
rhomb of Iceland spar he could distinguish it at once from common 
light, which has no relation to any other direction in space than that 
of its propagation, whereas the pencil we have supposed possesses 
different properties with reference to different directions transverse to 
that of its propagation. By turning the rhomb with which he was 
furnished into either of the two opposite positions in which the extra- 
ordinary pencil vanishes, the plane of crystalline symmetry in the 
rhomb would mark a plane determined solely by the properties of the pencil 
of light for observation, and which (as well as its rectangular 
plane) is a plane of symmetry in relation to those rties. The 
plane of crystalline symmetry passing through the no) to the face 
of the rhomb is evidently parallel to a line bisecting either obtuse 
angle of the rhombic face, and contains the crystallographic axis. <Any 
plane passing through this axis in Iceland spar is called in optical 
language a principal plane, because all such planes are planes of 
optical, though six of them only of crystallographic, symmetry. 

If our observer were further informed that the light he had been 
observing was the ordinary ray transmitted through a rhomb of Iceland 
spar, he would be able to determine the azimuth of the principal plane 
of that rhomb, which would be the same as the principal plane of the 
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rhomb with which he was furnished when the latter rhomb was turned |} angle (about 54° 35’) to the surface of each, and that one of is 
till the extraordinary pencil disappeared, moveable about that line as an axis, The light of the ‘is 

Light possessing the properties which have just been described as | reflected from the first glass on to the second, and from thence the 
belonging to the ordinary ray in a rhomb of Iceland spar, however | eye, which must follow the light in the rotation of the glass, When 
those properties may haye been acquired, is said to be polarized, and | the planes of reflection coincide, the light is copiously refl but 


the plane to which the properties are related as are those of the ordinary 
ray to the principal Y sooged of the crystal is called the plane of polariza- 
tion, The polarization may be detected, and the azimuth of the plane 
of polarization determined, by means of a rhomb of Iceland spar, as 
above described, 

The properties of a ray which emerges after extraordinary refraction 
in a rhomb of Iceland , a8 may be inferred from the description 
given above, Bp Peg identical with those of the ordinary ray, 
except that they are similarly related to a plane perpendicular to the 
principal plane. Hence the extraordinary ray is polarized in a plane 
perpendicular to the principal plane, the ordinary ray being, according 
to our definition, polarized in the P sing lane. 

If a piece of Iceland spar, or other doubly refracting crystal, be cut 
into the form of a wedge or prism, the deviation of the two rays, into 
which a ray incident upon it is in general divided by double refraction, 
will not be the same, and thus the rays will emerge in directions 
inclined to each other, so that their lai separation will increase 
with the distance from the prism. Two such rays are still found to 
be polarized, and their planes of polarization to be nearly perpendicular 
to each other, being accurately so when the refracting edge is per- 
pendicular to a plane of optical symmetry, or principal plane, of the 
«asl, and the refraction takes place in that plane. 

‘or more than a century after the original discovery of Huygens, 
double refraction was the only phenomenon in which light was known 
to receive the modification called polarization. But in the year 1808, 
Malus made the important discovery that light receives the same 
modification by reflection at a certain angle from the surface of glass, 
water, and trans ¢ substances in general, provided their surfaces be 
smooth or polished, so as to give a regular reflection, The plane of 
reflection was found to be the plane of polarization of light thus 

The angle of incidence uired for complete polarization 
& reflection was found to vary with the nature of the substance, At 
an angle of incidence greater or less than this (but not reaching 
0° or 90°) the same modification was imperfectly produced, the light 
never vanishing on rotating the analysing rhomb, but only passing 
through a minimum in those positions in which at the polarizing angle 
it vanished altogether, The simplest conception to form of the nature 
of light thus partially polarized is to regard it as a mixture of common 
ight and of light polarized in the plane of incidence. The refracted 

t is found to be only partially polarized even at the angle of com- 
plete polarization of the Feflected light, the plane of polarization being 

icular to the plane of incidence, It may be regarded as 
composed of a mixture of common light and of light polarized in the 
last mientioned ; and,it has been found that at the same angie of 
incidence the quantity of light polarized in the plane of incidence 
contained in the reflected beam is equal to the quantity of light 
aay in the dicular plane contained in the refracted beam. 
common fight is reflected from a metal, the reflected light is 
only Partially polarized in the plane of incidence, whatever be the 
angle of incidence, 3 

Shortly after Malus’s discovery of the polarization of light by 
reflection, Sir David Brewster commenced an extensive sefies of ¢ 
riments on the polarizing angle of a variety of media, which resul 
in the discovery of the beautiful law which determines the angle of 
polarization, namely, that the tangent of the polarizing angle is equal 
to the index of refraction, which may be otherwise expr by saying 
that the angle requisite for complete polarization is that for which the 
directions of the reflected and refracted rays are perpendicular to each 
other. This law embraces, as a particular case,a law which Malus 
had already found, that when light is incident ona plate of glass or 
other medium bounded by el surfaces at the angle required for 
complete govern of the light reflected at the "frst surface, the 
refracted light is also incident on the second surface at the angle of 
polarization for internal reflection. Accordingly a plate of glass, or a 
pile of plates, may be used. instead of a single surface to furnish 
pouneseee light by reflection at the proper angle, and a pile of plates 

the advantage of giving light uf much greater intensity than would 
be got from a single surface. 

Certain eonbly refracting crystals have the property of absorbing 
very unequally the oppositely polarized pencils into which they divide 
an incident pehcil of common light. Thus certain varieties of 
tourmaline, cut parallel to the axis of the crystal, when of a certain 
thickness, absorb almost completely the ordinary ray, and transmit a 
great portion of the extraordinary, Hence the light transmitted by 
such a plate is almost perfectly polactied, in a plane perpendicular to 
the axis of the crystal, and the plate may be used either for procuring 
polarized light in the first instance, or for examining light already 
polarized. 

The eral phenomenon of the relation of the properties of a 
polarized beam to directions transverse to the beam may be studied 
very daly in the on of Lg xen hy Tyfection, It args og to 
mount two pieves of glass, blackened at the back, 9 ¢, line 
joining middle points is inclined approximately at the Le 


pe ad mg may even be performed by using the } 
ection from a polished table, and examining it wi 
blackened at the Saat 
—, colours given, a8 will presently be mentioned, by thin 
0 


be turned till the light is extinguished, and a rhomb of Iceland spar 
be introduced between the polarizer and analyzer, and be turned round, 


The nature of the restoration may be analyzed Wy a screen 
with a small hole on the face of the rhomb by which the light enters, 
so as to separate the emergent pencils, As these are polarized in 
planes depending, not on the plane of primitive polarization, but on 
certain directions fixed in the rhomb, and therefore no longer perpen- 
dicular to the plane of polarization of the analyzer, they are each par- 
tially transmitted by the analyzer. If the hole be now made larger, 
the partially transmitted images will overlap, and if the screen be 
taken away altogether the light perceived must still be regarded as a 
mixture of two beatns, the ordinary and extraordinary respectively of 
the rhomb, each py transmitted by the analyzer. po’ 

When a beam of polarized light is divided into two, polarized in 
rectangular planes, by a rhomb of Iceland spar, the intensity of either 
beam was assumed by Malus to vary as the square of the cosine of 
the inclination of its plane of polarization to the plane of primitive 
polarization, 4 law which was $ verified experimentally by 
Arago, and which applies equally to reflection from glass at the polar- 


izing angle, the angle between the plane of reflection from the glass 
and the plane of polarization of the light incident upon it now 
that of which the squared cosine varies as the intensity of the reflected 


light. If then, in our supposed experiment, the rhomb be turned till 
its principal plane is inclined at an angle ¢ to the plane of primitive 
polarization, and if the intensity of the incident polarized light be 
taken as unity, the intensities of ordinary and ¢ i 
will be fexpressed by cos*i, and cos* (¢+90°), or sin?i, 
tively, As the planes of Ps nyeg i of these beams are inclined at 
angles 90°—i and i respectively to the plane of polarization of the ana- 
lyzer, the fractions of the beams transmitted by the analyzer will be 
measured by sin%, cos*/, respectively, so that the whole intensi 
will be measured by cos* sin? i+sin*i, cos%i, or 4 sin®2i, w 
yanishes when i= 0, or =90°, &c., and has its maximum value } when 
i= 45, or =135°, &e. / 
; ae iy pei of light Rie 9 pe oe oe in the case of 
‘celan manifested oubly refracting crystals in general 
and fornia § aa simple and’ delicate test of “the essence of double 
refraction, which may be applied when, from the feebleness of the 
doubly refracting power or the thinness of the crystalline plate, it 
would be difficult or impossible to make out a separation of the i 
It may easily be observed by using sulphate of lime or selenite, a 
common mineral, which has a very perfect cleavage in one direction, 
But if the plate of selenite be very thin, not so thin however but 
that such a plate may be readily obtained by cleavage, a new and splen- 
did class of phenomena make their appearance, as was discovered by 
Arago. In those positions in which a thick plate simply restores a 
portion of the light, a thin plate is seen arrayed in gorgeous colours, 
changing with every change of thickness, and ing too when the 
late is considerably inclined. If the plate be fixed, and the 
Be made to revolve, the colours change in a remarkable manner, and 
when the rotation amounts to 90° the original colour at any point is 
replaced by its complementary, so that the two py and ged ake white 
light, This lawis found to hold good for any two azimuths of 
anslieas separated by 90°, and not merely for the azimuths 0° 
It would pass tle limits of this article to describe the phe } 
of the colours of crystalline plates in all their details, and th 
more curious and complicated colotited rings or curves seen about the 
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aad axis, or the two optic axes, of uniaxal or biaxal Indeed 
e subject has been introduced in this place only to enable the reader 
to a better idea of the evidence in favour of the yiew taken in 
the bis ny Peg of the nature of polarization. 

Ws phenomena of ine plates were most carefully 
by M. Biot and Sir David Brewster, and to account for 
the former his theory of moveable ization, Dr. 
first showed that on the undulatory theory the retardation of 
one of the two oppositely thro’ 


i interference of two rays of light, w 
h of path, are in a condition to interfere, might be 


on 
ference of polarized light in truth might ha btained at 
ihe plnomen f the ealours of erptalline lates by damuomng 
to ue 


Triefy’ envincinted =a) of light coming from the 
en ° wo ra 0! col 
sourts, and polarized rectanghls? 


Pe lanes, are incapable of 
(2) Two rays coming 
same directi 


doi 
of eerie Tak (5) In 


undulation. 


Ee F 


g 


hich gives the intensity of the light resulti 


streams of light se intensities and difference 
to calculate completely the colours of crystalline 
light without pe Pe any assumption as to what 
constitutes polarization. 

Let cp be the plane of 
tion, co, ce the 


i 


imitive polarization, ca that of analyza- 
planes of polarization of the rays into 


PA 
B oO 


 é 
which a ray of any kind is divided by the double refraction of the 
crystalline plate. Let i be the azimuth of co, and s that of ca, both 
measured from cr. We may without loss of generality suppose i to be 
between the limits 0° and 90°, and s between the limits i + 90°. 
Further, let 0,¢, be the lengths of path in air equivalent in time of 
being described to the paths of the two rays respectively within the 
erystal; let A be the wave-length in air belonging to any particular 
kind of light, and take the original intensity of that light as unity. 

By Malus’s law the in of the two streams, polarized along 
co, CB, into which the original stream is divided by double refraction, 
will be cos*i sin? i,respectively. If each of these be again divided 
into two, polarized along and to cA, the intensities of 
the former portions will by the same law be cos? i cos* (i—s), sin? i 
sin® (i—s), respectively. The difference of phase of these portions 


will be = (o—e). Now if, 1’ be the intensities of two streams of 


common light from the same source, p their difference of phase, the 
intensity of the light resulting from their interference will be 1+1/ + 


2,/ (tr) cos p. But by the second law of interference of polarized 
t this formula may be applied to the interference of two itteams of 
light which are capable of interfering, as by law 4 the two | 
streams are which are polarized along oa, In the application of 
the formula we must take ./ 1 = cos é cos (i—s), / 1’ = sin é sin (i—8) 
or = sin i sin (8-1), according asi > s ori < 8. But by law 5 when 
i <8 we must change the actual difference of path by half an undula- 
tion, that is, p by =, or, which comes to the Same, change the 
sign of one of the radicals 1 or ./ 1’. Hence it will suffice to take 
a/l' = sin i sin (i—s) in all cases, and omit the addition or subtraction 
pe ie half undulation. Hence the expression for the intensity will 
me 


cos? i cos* (i ~s) + sin? i sin? (i—s) 


+2co8i sini cos (is) sin (is) eos 5 (oe) roe 


which may be readily transformed inte the more simple expression 
costs —sin 2i sin 2(i—s) sin? > (o—e) . . (B) 
The discussion of either of these expressions would give account of 
the observed phenomena of the coloration of 


that in the pris ag (8) the first term denotes the illuraination, 
alike for all colours, which would exist if the plate were removed, 
while the second changes materially from colour to colour, in con- 
sequence of the variation of A, in comparison of which the variation of 
o—e may usually be neglected. 

Now the study of the ean en of light which are independent of 
polarization leads us, and that in different ways, to the conclusion that 
with light of given wave length the square of the amplitude of vibra- 
tion must be taken as the measure of intensity, and consequently the 
amplitude of vibration will vary as the square root of the intensity. 
If now, bearing this in mind, we go over the whole investigation of 
the colours of crystalline plates, beginning with the first application of 
Malus’s law, and deducing at every step from the intensities which are 
the objects of direct observation the corresponding amplitudes of 
vibration, we can hardly fail to be impressed with the idea that in 
polarized light the vibrations of the ether take place in a rectilinear 
manner in a direction transverse to that of propagation, and related in 
some constant manner to the plane of polarization. Unquestionabl: 
there must be a transverse something about polarized light whic 
admits of composition and resolution in that way. Now polarized 
light in all its relations is symmetrical with respect to the plane of 

ion and the oe dene ad plane, and to no other. For ex- 
ample, when light is polari by reflection at the surface of glass, 
ev ing must evidently be symmetrical with respect to the plane of 
reflection. Hence our rectilinear vibrations must also be symmetrical 
with respect to the plane of  omgesis and therefore must either be 
in or i to that plane. 

But if such be the nature of polarized light, what notion must we 
form of the nature of common light? We have seen that common 
light, in passing through a rhomb of Iceland spar not limited by a 
screen, is resolved into two polarized streams, which, mixing on emer- 
gence, yield a light having all the properties of common light. Nor 
does the light reflected from the first surface of the rhomb possess any 
other properties : it may be polarized like common light, or divided 
by another rhomb into two polarized streams which mix on emergence 
just as before, so that there is not the slightest ground for supposing 
that with the light lost by reflection the original beam loses any ele- 
ment of a different character from that which it retains. It is easy to 
make out the nature of the vibration which results from the co- 
existence of two series of rectilinear and transverse vibrations propa- 
gated in the same direction and taking place in rectangular planes. 
The vibrations in such a case would take place in planes perpendicular 
to the direction of propagation, that is, would lie in the fronts of the 
waves, 

Hence the following important suppositions are adopted in the 
theory of undulations. 

The vibrations of the ether which constitute light, unlike those of air 
which constitute sound, take place, not to and fro in the direction of pro- 
pagation, but laterally in the tangent planes of the waves. In polarized 
light the vibrations are rectilinear, and either parallel or perpendicular 
to the plane of polarization, a point which for the present may be left 
undecided. The ization of common light consists in the resolution 
of the vibrations into two rectilinear series, the undulations belonging to 
one of which are obtained apart from those belonging to the other. 

The theory of transversal vibrations was first suggested by Dr. 
Young, who was led to it by the consideration of certain phenomena 
of biaxal crystals discovered by Sir David Brewster. It suggested 
itself independently to the mind of Fresnel, who was led to it by con- 
sidering the laws of interference of polarized light, made out by Arago 
and himself. It encountered, at first, much opposition, for it was 
entirely opposed to preconceived notions. It obliges us in fact to 
sup that the vibrations which constitute light are carried on, not 
by forces by which the ether tends to resist condensation or rarefac- 
tion, but by forces by which it tends to resist distortion, unaccompanied 
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pe eenee o vane. We are driven to conceive that a sliding motion 
the ether, layer over layer, is resisted by a tangential force thereby 

called into play : in fact, to treat the ether, so far as the vibrations of 

light are concerned, as if it were an elastic solid. Still, it would ill 


accord with the it of inductive apres a conclusion to 
which we are led by the cody a Retnstes beccase 
it clashes with preconceived ions the nature of a 


medium of pip Bacar of which we have no evidence beyond 
the beautiful and Pe eeeree ete oe eee Ope eee: 
plicated phenomena o’ t. 
If once we the of transversal vibrations, we are able not 
only to form a picture in the mind of what, to say the least, 
ization may be, but to explain in the simplest manner both 
us’s law and the laws of interference of polarized light. In fact, 
Malus’s law and laws 2, 4, 5, of interference led to the theory of trans- 
versal vibrations ; and to these laws on the theory we have 
© Dota erbrdhap deed a La eS eee 
of a polarizer in order any colours seen in crystal- 
id follow at once from the consideration that the 
components of the vibrations in common light have no fixed and 
permanent relation to each other, either as to phase or amplitude, so 
that they are as good as the vibrations belonging to two streams fro 


m. 
different sources. 
again, enables us to form a 


The theory of transversal vibrations, 

peer. clear notion of the nature of a peculiar modification of light, 

wn as elliptic yey ys When - light es a 
Across a i , the t light is in gen ipti 

predige glig gm op fli ees 

as e is 

ligh HAS 

to ve, the light never wholly vanishes, but becomes alternately 

& maximum and a minimum at every quarter revolution. Thus 

far it agrees with partially polarized light, from which, however, it 
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13th volume of the ” Mémoires de l'Institut.’ : 
POLARIZED RINGS. The beautiful coloured or curves seen 

with polarized light about the optic axis or axes of doubly refracting 

crystals, [Unputatory THxory.] 
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Q 


Q is a superfluous letter of the alphabet, having the same sound as i, 
though limited to words where a u follows. This letter furnishes 
evidence that the ical were originally of syllabic 
power. Thus the Hebrew koph and the Greek koppa, appear to have 
been used in those words where the sound of 0 follows, as in Cos, 
piairopig hea Sook aigkoues oaiy recon of the letter implies as 
™m pro sto at one period like the 
Hebrew, at 7, so as to have no wu. On the other hand, the Etruscan 
alphabet had a u, but noo. Hence in Italy, the g, which, by position 
in the alphabet, corresponds to the Greek koppa, was limited to words 
where a u followed. In the same way the kaph of the Hebrew and 
kappa of the Greek were probably at first limited to those words where 
- an @ follows, as we know was the case in Latin; and as the modern 
te a ea on et comer tava: Dee: calle 
or ek. This view becomes more complete if it be called to mind 

that the name of x connects it with the vowel i; and that the 7 or H 


of the Greek alphabet was originally a guttural aspirate, sounded 

perhaps as x7, and thus was adopted to denote either a guttural con- 

sonant or a e. For the various forms of the symbol qg see 

a the changes to which the letter is liable see C 
K. 


QUADT, an ancient 
north of the Danube, 


Marcomanni, in connection with whom they are freq 

by the Roman writers as allies. Tacitus (‘German.,’ 42) mentions the 
Quadi, the Marcomanni, and the Narisci as being in the foremost rank 
among the German nations towards the borders of the Roman empire, 
the Danube forming the line of demarcation between the power of 
Rome and German independence. iod the Quadi joined 
a great of German nations against Rome, which occasioned 
much alarm to empire, and which twice obliged the emperor 
Marcus Aurelius Antoninus to repair to Germany at the head of his 

i They are afterwards mentioned by Eutropius as having 
invaded Pannonia in the reign of Gallienus. 

QUADRANGLE and QUADRILATERAL (four-angled and four 
sided). These terms are indiscriminately used to denote a figure with 
four sides in the same plane. [PARALLELOGRAM ; RECTANGLE ; SQUARE; 
Trapeziom; Ruomsvs.] 

QUADRANT. ([Sexranr.] 

QUADRANT. As an astronomical instrument, the quadrant has 
within a few years been so completely su the entire circle, 
that it will not be worth while to describe particularly its construction 
or adjustments. Still so much of the very groundwork of modern 
astronomy depends on data furnished by the quadrant, that it cannot 
be rly passed over without some notice, 

e have already said [Crcre] that the earliest form of instrument 
for measuring celestial altitudes was also the best, namely, the solstitial 
or meridian circle described by Ptolemy. After showing how the 
proportion which the are between the tropics bears to the whole 
circumference was to be determined by instrument, Ptolemy 
proceeds to say (‘ Amalgest,’ book i., chap. 10), “ We have made this 
sort of observation more conveniently by using, instead of circles, a 
stout quadrangular block of wood or stone, having one side plane aud 
poten 3 Upon this side we described a fourth part of a circle from a 
centre near one of the angles, and having drawn from the centre two 
radii including a right angle, we divided the circumference into ninety 

with subdivisions. We then inserted two perfectly equal 
cyli at the extremities of the vertical radius, so as to be exactl: 
concentric with the centre and extreme point, and set the bl 
vertical by a plumb-line passing over the cylinders, and also in the 
ee, ere a north and south line described on the 
We ol ed at noon the shadow of the central 


having applied something to the divided are to show the 
Dik dalle eae aes eeicklngs tn middle’ potet we! wack. the 


le of Germany, who inhabited the country 
een that river, the mountains of Bohemia, 


than as the first great practical astronomer after Hipparchus. Amo! 

i juadrant fixed on a wall, 
which he calls a mural quadrant, with w he observed meridian 
altitudes, noting the time of transit by a clock. There are several 
other quadrants figured and described, which revolve on a vertical 
axis, and some have a horizontal circle by which the azimuth was 
observed at the same time with the altitude, These may be considered 
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as the precursors of the modern astronomical quadrant, and still more 
perfect altitude and azimuth instrument, just as his mural quadrant 
led to the mural arc of Flamsteed, the mural quadrants of Bird and 
Ramsden, and finally to the mural circle of Troughton. The imper- 
fection of his clocks (for the pendulum was not applied till nearly a 
century later) compelled Tycho to adopt an instrument which has long 
been out of use. This was his astronomical sectant, which was 
stronger, more convenient, and lighter than the quadrant. It was 
supported at the centre of gravity on a ball and hemispherical cup, 
and could consequently be easily placed in the plane passing throug 

two stars, and so used for measuring their distance from each other. 
To verify the value of the arc, and to test the powers of his sextants 
and quadrants, the distances of a chain of stars near the equator were 
taken, and their declinations also observed, when it was found that the 


sum of the es at the pole which resulted from observation was 360° 
very sage Tycho Brahé, ‘ Astronomiz Instaurate Progymnasmata,’ 
pp. 138, 145.) 


Heyvelius has described his quadrants and sextants in the first volume 
of his ‘ Machina Ceelestis,’ a work which is not uncommon; the second 
volume, containing his observations, was burnt soon after it was 
printed, with the exception of a few copies, and is one of the scarcest 
and dearest astronomical books in existence. In the convenience of his 
instruments, and puree in the accuracy of their graduation, he 
surpassed Tycho, but he never could understand the advantage of 
telescopic over plain sights, though one of the best practical opticians 
and industrious star-gazers of his time. This unfortunate prejudice 
not only rendered the labour of his long life labour in vain, but 
embittered his latter years to a painful degree by involving him ina 
dispute with Hooke. 

icart, aided, as it is said, by Auzout, first spud telescopic sights 
to graduated instruments. In his measure of the earth, executed in 
1669 and 1670, he used a quadrant for his terrestrial angles. This he has 
described, with figures, in a ial work, printed at the Louvre, which 
became so rare that the ‘Académie Royale des Sciences’ reprinted it 
in their Memoirs (vol. vii, part i, p. 133).. The quadrant was of 
38 inches radius, with one telescope fixed in the direction of one 
radius, and the other moveable about the centre; the arc of the 
instrument was divided by transversals, and the angle read off by the 
index of the moveable telescope was equal to the angle subtended at 
the quadrant by the objects bisected by the cross-wires of the two 
telescopes. The instrument could be fixed on its stand with the plane 
vertical when used for altitudes, and by an additional piece, a genou, 
was moveable into any other plane, when it was wanted for surveying. 
The whole turned on a vertical axis, like Tycho’s azimuthal quadrants, 
but without an azimuthal circle. Quadrants like Picart’s continued to 
be made by the French artists and used by their astronomers (with 
some improvements, of course) up to the latter end of the last century, 
when they were superseded by the repeating circle of Borda. The 
verification of the are and of the graduation was performed in Tycho’s 
manner, only employing well defined objects in the horizon instead 
of stars, 

For a fixed observatory Picart and Roémer recommended a large 
quadrant tly fixed, that is, a copy of Tycho’s mural quadrant, 
with the phair dy telescopic sights required. Lemonnier, in the 
preface to his ‘ Histoire Céleste,’ says that La Hire had one erected in 
the Royal Observatory at Paris, in 1683, and that it was described in 
the first edition of Hire’s tables. This description he repeats at 

xlii. of his work. 

made his earlier observations at Greenwich with a sector, 

the plan of which may be understood by conceiving one of RY be de 
sextants with tel instead of plain sights, to be mounted ona 
polar axis. (‘ Historia Coclestis,’ vol. iii, p.103.) This instrument was 
designed for measuring the distances of stars from each other. But in 
pursuing his primary object, that of settling the places of the fixed 
stars with accuracy, Flamsteed found that he required a meridian 
instrument. Some unlucky trials at constructing a quadrant were 
made by the person employed by the Royal Society, and Flamsteed 
finally constructed, at own expense, and by Abraham a: 
hands, the mural are with which he observed from 1689 to his death.* 
See the description and figure, ‘ Historia Coelestis,’ vol. iii., p. 108.) 
his differed from other mural ares chiefly in this, that it contained 
140° or 150°, so that all stars were observable with it, from Polaris, 
below the pole, to the south horizon! The are was placed as nearly 
in the meridian as might be, and the errors in its plane detected by 
comparing the observed time of the sun's over the middle wire 
of the instrument, with the true time of his meridian passage, as 


® Among the real injuries which Flamsteed received, we consider the trans- 
lation of his preface into indifferent Latin one of the greatest, though committed 


with a friendly intention, 
3K 
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deduced from corresponding altitudes with a quadrant. The pendulum 
clock, though as. yet not a very perfect instrument, had by this time 
entirely done away with the necessity of observing the mutual dis- 
tances of the stars. 

When Halley succeeded Flamsteed at Greenwich, the observatory 
appears to have been dismantled. Halley saw the great superiority of 
Rotmer's transit over every other instrument for ascertaining right 
ascension, and accordingly introduced it; but he seems not to have 
perceived the advantages which Roémer’s circulus meridionalis pos- 
sessed over any segment of a circle. In 1725 a mural quadrant was 
erected by Graham, which was superior to any previous instrument 
of this construction ; it had however one grievous imperfection: the 
radii being of iron and the are of brass, every variation of temperature 
altered the value of the total arc, In 1750, this quadrant, which was 
subsequently known by the name of the iron or north quadrant, was 
removed to the other side of the pier, and the celebrated quadrant by 
Bird set up in its place. Of Bird’s method of dividing we have given 
some account in the article Grapuation. His reputation, which was 
a good deal based on this quadrant, introduced similar instruments 
by himself or Ramsden into almost every observatory of note. Bird 
received 500/. from the commissioners of longitude for his ‘ Method of 
dividing Astronomical Instruments,’ and the work was published by 
their order in 1767. We are not aware that a more ect quadrant 
than the Greenwich brass or south quadrant was ever constructed. It 
was with this instrument Bradley made his invaluable observations, 
which have been reduced with consummate skill by Bessel. (‘ Funda- 
menta Astronomie deducta ex Observationibus viri incomparabilis 
James Bradley, autore F, W. Bessel, Regiomonti,’ 1818.) There is in 
this work a careful examination of the errors to which the two 
quadrants were liable, 

When the portable quadrant was wanted for astronomical purposes, 
the e was fixed vertically, and it is then usually called an astro- 
nomical quadrant. A great many instruments of this construction 
were made by Bird, Ramsden, and the Troughtons, in the latter half 
of the last century, and in careful hands a great deal of work may be 
done with such a quadrant.* Thus observations of the sun or stars at 
the same altitude on each side of the meridian will furnish an excellent 
determination of the time, and zenith distances of stars near the 
zenith in reversed positions of the instrument (the excess arc, as it is 
called, affords the means) will yield a good latitude, Observations of 
northern stars combined with southern stars at similar altitudes will 
give a very close approximation to the latitude when the true places 
of the stars are taken from a good catalogue, For the mode of 
adjusting and using the quadrant we must refer to the older books or 
encyclopedias which treat of astronomical instruments, The infe- 
riority of the quadrant to the entire circle is such that there is no 
probability of its ever returning into fashion, and we believe there is 
not a single public observatory in which it is now in use, The single 
advantage of the gpedrent is that the divisions are larger and conse- 
quently more easily read and subdivided than in a circle with the 
same telescope. But this trifling superiority is much more than com- 
pensated by the power of reading off the circle at several points and 
taking the mean. On the other hand it is impossible in the quadrant 
to secure the exactness of the total arc, or the concentricity of the 
centre of motion and the centre of the divisions, while the necessity of 
leaving some liberty of motion to the axis carrying the telescope allows 
of a little wandering of the centre-work, which is perpetually shifting 
its place. Thus it was found that in the celebrated Greenwich quad- 
rant, though the error of division was probably not more than 1”, the 
uncertainty arising from other causes might easily be 3” or even more. 
Again, in the mural quadrant it seems difficult so to support it as to 
resist the long continued effort of gravity in altering its form, without 
at the same time rendering it unstable. The Greenwich quadrant was 
found to have sensibly altered its shape, that is, it had become 
flattened about 45°,and pulled out at the two extreme radii, which 
was shown by the errors in the places of stars observed by it when 
compared with their places by circular instruments, and also by an 

measurement of the several radii and chords, For more minute 
information the reader is referred to Lalande’s Astronomie, § 2311, &c., 
3me. edition; Vince's Practical Astronomy, chapter v, 

QUADRANT, Halley's quadrant is the name sometimes applied 
to the octant of reflexion which measures an angle of 90°, The prin- 
ciple is that of the Sextanr. 

QUADRANTAL, a name formerly given to a spherical triangle one 
side of which is a quadrant, 

QUADRATIC, BIQUADRATIC (quadratum, a square), names given 
to algebraic expressions, the highest powers of which are the square, 
and the square of the square, or fourth power, of the letter with 
reference to which the expressions are considered, (Turory oF 
Equations 

QUADRA’TRIX, a name given to curves which may be made 
useful in the QuapratureE of other curves, There is one known by 
the name of Dinostratus, the equation of which is— 


y =(a—- 2) tan, (£ 90°), 


* A very perfect specimen of the astronomical quadrant is described in 
Pearson's ‘ Astronomical Instruments,’ vol, fi., p. 554, 


which curve being given, the ordinate, when x =a, determines the 
length of the circle B. ebay radius is a, as follows :—Make a snes on 
this ordinate equal to the square of the diameter, and the other side of 
that rectangle is the circumference of the circle. : 

The quadratrix of Tschirnhausen has for its equation— 


. «x .) 
y= asin (= 90 ), 


and this curve being given, and also the method of drawing a tangen’ 
to it, the circumference of a circle may be thus found; Draw a tangent 
at the origin, and draw a ‘righ’ ed triangle with a part of this 
tangent for the hypothenuse, and a part of axis for a base; the 
ore. Side is then the quadrant of a circle which has the base for a 

ius, 

Various other modes might be found of making either of these curves 
square the circle; but the fact is, that the description of the curves 
themselves assumes the point which their use is to determine. 4 


o 


nation of the area inclosed Ags 
unit, as a ntuawe foot i; ae if oF be-seap Be ony - i 

of accuracy, the quadrature, thus done ciently for practical 
poses, is spoken of as an absolute quadrature. The two 7 
articles will in various places illustrate the preceding description’ 
the meaning of the simple word. 

QUADRATURE OF THE CIRCLE. The speculative part of this 
question might be passed over with a slight description of the means 
of finding a square equal to a given circle, or of a circle 
means of the square on its radius, if it were not that it is conn 
with one of those ‘propensities, the love of the marvellous, vay 
carried to an undue extent, tend more than others to throw the mir 
off its balance, and destroy the comfort of the individual, When it is 
considered that there are still persons who spend their time, means, 
and energies in the attempt to overcome a difficulty of which they do 
not even know the character, it is worth while to enter a little more at 
length upon this celebrated question of the quadrature of the circle 
than its mathematical importance would seem to require, We may 
add that its historical importance is yery great. 

It is a proposition not very difficult of proof, that if a right-angled 
triangle have the radius of a circle for its base, and a line equal to the 
circumference for its altitude, the triangle is equiareal with the circle, 
Hence the quadrature is reduced to the finding a line equal in length 
to the circumference, either geometrically or arithmetically; or to 
finding an answer to one or other of the following questions ;— 

Given a, the diameter of a circle in units of a given kind, required a 
number or fraction +, such that @ multiplied by + may be the number 
of those same units in the circumference. It is easily shown that this 
number m must be the same for all circles, 

Given the diameter of a circle, required geometrically a method of 
drawing a straight line equal in length to the circumference. 

Those who first proposed these questions found their 
arrested by the insufliciency of their arithmetic and the limitations of 
their geometry, The former question has long been’ settled, and it 
has been shown that the ratio of the circumference to the diameter is 
INCOMMENSURABLE. The latter question cannot be called 
settled, since there is no proof in which all agree that the 
quadrature is impossible, though there are considerations which render 
it in the highest d unlikely, and there are also asserted 3 eines of 
the impossibility which some admit, and which make even those who 
do not absolutely admit them think their conclusion all but proved. 
But the mistake of those who produce pretended quadratures often 
lies in this, that they do not know what is meant oF the word 
geometrical. They imagine that an thing Me geometrical which deals in 
notions about space, and deduces that which is not obvious from that 
which is, But geometry, in the technical sense, is that which results 
from the use of Euclid’s postulates [Axtom], which permit nothing but 
the junction of two points by a straight line, the indefinite production 
of that joining line, and the description of a circle with a given centre, 
and the line joining that centre with another given point as a radius, 
These limitations make the whole difficulty ; otherwise nothing would 
be more easy than to determine a circle by the Quaprarnix, if that 
were allowed to be drawn, or to suppose a circle to roll on a straight 
line till the paps which first touched the straight line touches it 
again, in which case the line rolled oyer is the length of the circum- 
ference. When, therefore, any one imagines, as is often the case, that 
he has found a method of squaring the circle, it generally heppena that 
he only announces the not very new nor surprising fact, that a diffi- 
culty which exists under certain circumstances may be no ber gr at 
all under others, But in like manner as no one would be held likely 
to answer the question “ Required the way of building a house Mio 
the use of iron,” who should first demand a common er and nails, 
so the greater number of persons who attempt to square the circle 
must not be ie ga to meet the geometrical difficulty by assuming 
powers of which geometry expressly requires the use to be abandoned, 
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until it can be shown to be given in allowing the simple postulates 
i introduces into his comedy of the Birds eter 
es of the @ geom 
wo ag to make a circle. Plutarch asserts that Anaxagoras 
bieastlt dina tts prob 


in his book on 
the mensuration of the circle, is the first who made any approach even 


circle and its diameter might possibly be discovered to belong 
uantities. Archiniodes, 


toa ical determination of the question. By inscribing and cireum- 
scri of 96 sides in and about the circle, he demonstrates 
that the excess of the circumference over three times the diameter 


must be less than 10-70ths of the diameter, and greater than 10-71st 
parts. His limits are perf correct, and even tolerably close. 
According to him, a circle of 4970 feet diameter would have a circum- 
ference lying between 15,610 and 15,620 feet, the truth being that 
such a circle would have a circumference of 15,613} feet very nearly. 
This measure of Archimedes gives 3°14286 for the approximate value 
ratio of the circumference to the diameter; several of the 
said to have made further approximation, but their results 
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the Syntaxis, is 31141552, not quite so correct as 
it that those who doubt of the antiquity of 
ly suppose the 3°1416 above mentioned to be a version of 
tolemy’s measure. 
This pled began to be reconsidered in the 16th century, in the 
middle of w! 
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a: 


s appear 
done. Purbach used the ratio of 877 to 120, or 3°141667, not so exact as 


Ptolemy’s. omontanus slightly corrected the limits of Archimedes, 
but Peter Metius, father of Adrian (to whom it is often attributed, 
Adrian records and delivers it), and of James (to 


whom the invention of the has been ), made a decided 


, however, YT te 
father’s investigation, we 
find that the extreme closeness of the ximation is only a piece of 
good fortune. As it is very curious this should never have been 

winks :—“ Parens meus Ilustrium D.D. 
Belgize Provineiaram 


Metius gives of 


; and we 
doubt if Adrian Metius would have published his father’s result, if it 
had not come so near to the then recent result of Van Ceulen. 
It seems that the Metius, finding 4g, too great, and 35; too small, 
took mean of the numerators for a numerator, and the mean of 
for a denomitiator, and presumed that the result 
truth than either limit: a presumption to which he 


right whatever, except that of trusting to the chapter of 


2 


cireumference greater than 31,415,926,535 of 
less than $1,415,926,537. Other approximations 
Adrianus calculated the eter of an 
Prag Ba means of which he found 


the chords of 
is the 


demonstrated by Huyghens) which very much abridge the labour. 
He found a result as correct as that of Archimedes, means of a 
simple hexagon; making the 96-sided polygon of Archimedes give 
seven decimals correctly, instead of three. He also calculated the ratio 
to 55 decimal places, and by means of a polygon of only 5242880 sides, 
Sy an introduced some new theorems of the same species as those 
0 

The invention and cultivation of the differential calculus led to 
many new views and new methods, into which it is not our purpose to 
enter, as we intend the present article not for mathematicians, but 
for those who have just enough of the science to think it possible that 
the solution of the problem is reserved for them. The continued 
es of Wallis, the continued fraction of Brounker, the series of 

ercator, Gregory, Newton, &c., were so many new algebraical expres- 
sions of a result which, one might imagine, would be considered as 
carried far enough by the arithmetician. Nevertheless the ratio was 
consecutively carried to 75 places by Abraham Sharp, to 100 by Machin, 
and to 128 places by De y, and at the end of the last century to 
140 places by Vega. And Baron Zach gave Montucla the copy of a 
manuscript * in the Radcliffe Library at Oxford, in which it was 
carried to 154 places. ; 

Vega’s result, which, so far as they go, is confirmed by those of 
Machin and De Lagny, is wrong only in the last four figures, The 
Oxford manuscript is wrong only in the last two. 

In the year (1841) in which this article was first published, Dr. 
Rutherford communicated to the Royal Society 208 places of decimals, 
Of these, however, it was afterwards found that the 56 were incor- 
rect; and so, it was found, were the last two ee of the Oxford 

Wi 


result : that is, the Oxford manuscript and Dr. Rutherford were cor- 
rect just as as agreed. About 1846, Mr. Dase [TaBLEs], a 
yery powerful mental calculator, calculated 200 decimals; and in 1847, 


Dr. Clausen, of Dorpat, calculated 250 decimals, by two methods. 
( Astr. Nachr, No. 489, according to Mr. Shanks.) In 1851, without 
being aware of what Dr. Clausen had done, Mr. William Shanks 
(Tasres], of Houghton-le-Spring, Durham, calculated 315 decimals, 
which Dr. Rutherford verified, and extended to 350 decimals. In 
1851-52, Mr. Shanks extended his calculation to 527 decimals, while 
Dr. Rutherford independently calculated 441, In March and April, 
1853, while Mr. Shanks was passing a very full account of his 527 
figures through the press, he extended it to 607 decimals, and gave the 
result in ‘ Contributions to Mathematics,’ London, 1853, 8vo. Accord- 
ingly, this famous result is now certainly obtained to 441 decimals, 
and with high probability to 607. 

Neple M3 Mr, gerd ah om! ie ghee: of the ea 

8 logarithms, of the modulus riggs’s system; t 
numbers which are often wanted together. The between the 
rales, and those in the lowest row, are to enable the reader to detect 
and correct any error of printing, or to decide upon any defaced figure. 
The number between the rules is the sum of the ten digits ; 
and the number in the lowest column is the unit's figure of the sum 
of the whole column, Thus 1415926535 has digits which sum into 
41; and 1584447730952 has digits which sum into 59, of which the 9 
is written below. 
w=3- 

1415926535)/41 8979323846 59 |2643383279|47 
5820974944) 52 592307816445 |0628620899|50| 
8214808651/43 47/41 (0938446095|48 
4811174502|33 8410270193 35 |8521105559|41 
4428810975/48 6659334461'47 |2847564823 49 
456485669255 3460348610 35 4543266482/44 
7245870066) 45 0631558817|44 |4881520920|39 
7892590360 49 0113305305 21 |4882046652|45 
330572703636 5759591953 58 |0921861173|38 
0744623798\50 3474956735 53 |1885752724/49 


5028841971 ot rp he 52 
$628034825|46||3421170679|40 
505822517 2/35)|5359408128)45 
6446229489) 54||5493038196|48 
3786783165|54!|2712019091|32 
13393607 26/40||0249141273|33 
9628292540/47||9171536436/45 
1384146951/42|/9415116094|40 
$193261179|47/13105118548/36 
8912279381) 50'|$301194912/38 


9833673362'50 4419366430 40 |8602139501 35) 6092448077|47||2309436285/42 
5309662027140. 5569397986 67 9502224749/44 7497/50 |0304123669/34 
2913332 &. | | 

9143485308 0128272607|  |2753486206 }2428876161 

e=2- 

7182818284|40)|5904523536/42(|0287 471352/39/6624977572|55/-4700360095/61 
9574966967 68) 2772407 66/47) 30353547 59/44|/4571382178 46) 5251664274 42 
2746639193 50) 003059921 31)/8174135966/50)\ 2904357290) 41| 0334295260/34 


5956307381|47 |3232862794|46||3490763233/4018298807482)56\/0707673049)43 
30492+ &,) | | 


6187800515| ||6306574807| ||4776513190 


o287303219| |'9981781368 


* On making inquiry at the Radcliffe Library, we find that no such thing is 
known to be there, nor has been known for the last forty years at least. The 
inquiry has often been made, and every search has been unproductive. Baron 


b Zach must certainly have seen such a manuscript somewhere : for, though fond 


of a hoax among friends, it is incredible that he should have correctly calculated 
the result sixteen places farther than had been done, merely to make Montucla 
believe in an Oxford manuscript. Montucla does not say that Zach saw a 
manuscript upon the subject; but only that he saw the result in @ manuscript, 
It may be that the figures were only jotted down on a fly-leaf, or something of 
that sort: if not, Zach must have failed to remember where he saw the figures; 
a thing in itself very unlikely, 
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"These excesses of calculation are useful in showing the way, and in 
destroying that belief in the impracticability of extending what has 
been done which has retarded the progress of many subjects. The 
607 decimal places give no sufficient notion of their amount of accu- 
racy ; or rather, give no sufficient notion of the impossibility of placing 
the amount of accuracy before the imagination. But the following 
illustration has a tendency to do what is wanted. 

The blood-globules of some animalcules are a millionth of an inch 
in diameter. Let there be an inhabited globe so large that our great 
globe is but fit to be a blood-globule in the body of one of its animal- 
cules; and call this the first globe above us. Let the second lobe 
above us be so large that the first globe is but as one of the blood- 
globules in it; and so on to the twentieth globe above us. Next, let 
one of the blood-globules on our globe be an inhabited globe, with 
everything in proportion ; and let this be the first globe below us. Let 
the second globe below us be but a blood-globule in an animalcule of 
the first; and so on to the twentieth globe below us. Then if the 
inhabitants of the twentieth globe above us were to calculate the 
circumference of their globe from its diameter by help of the 607 
decimals, the inhabitants of the twentieth globe below us could not 
detect the error with their best microscopes, unless their Tulleys and 
Rosses were much greater masters of their art than ours. 

The newest attempt at quadrature of our century is that of Mr. R. 
Ambrose Smith, of Aberdeen. It was undertaken as a test of the 
theory of probabilities. If a thin rod, not so long as the breadth of a 
plank, be thrown at hazard upon a planked floor, the chance which the 
rod has of intersecting a seam between two planks is the fraction 
which the length of the rod is of the quadrant having the breadth of 
a plank for its radius. In 3204 tosses with a rod three-fifths of the 
breadth of plank, the experimenter found 11 mere contacts, and 1213 
decided intersections. He counted the contacts as intersections, and, 
from the principle [ProBaBrLtty] that the result of a large number of 
trials is nearly that of the long run, he presumed that 3 is to the quad- 
rant of radius 5 nearly as 1224 to 3204. This gives 3°1412 for the ratio 
of the circumference to the diameter ; which comes nearer than Archi- 
medes. If, which perhaps ought to have been done, the contacts had 
been equally divided between intersections and non-intersections, the 
result would have been 3°1553 : and even this is a remarkable approach, 
the nature of the method being considered. 

The never-ending character of these numerals, so far as they were 
tried, led to an early suspicion that the ratio must be really in- 
commensurable. This was actually proved by Lambert (‘Mém, Acad. 
Berlin’ for 1761), and the demonstration has been given in an abridged 
form by Legendre, in the notes to his work on geometry. This 
demonstration is perfectly complete, and leaves no manner of doubt on 
the subject. Those who persist in asserting that they can assign two 
numbers which are in the ratio of the circumference to the diameter, 
should first learn geometry and algebra enough to refute this proof, for 
they may depend upon it that no mathematician will lend them a 
moment's attention until this preliminary step has been taken. 
Buffon, and Panckouke, the editor of the ‘ Encyclopédie Méthodique,’ 
have attempted to give metaphysical reasons for this incommensura- 
bility, ap) ly in order that the squarers of the circle might not 
have all the nonsense on their side of the question. 

Proof of the impossibility of the geometrical quadrature, as above 
described, was attempted by James Gregory, in 1668; and Montucla 
seems to admit the proof at last,* though he only said that it was very 
like demonstration in the first edition of his work on the history of this 
problem. The objections made by Huyghens to this proof, and the 
controversy which ensued, vbli Huyghonn to admit that Gregory 
had succeeded in proving the impossibility of what is called the in- 
definite quadrature of the circle, by which is meant the finding of a 
method of squaring any given sector of the circle whatsoever. But 
since it is well known that there are curves, icular portions of 
which may be squared, this may happen in the case of the circle. 
Thus it might be possible to give a geometrical rule for squaring the 
whole circle, even though the rule would not apply to every given 
sector. The proposition which Gregory imagines himself to prove, is 
that no sector of a circle can have to the circumscribed polygon a ratio 
expressible by a finite number of algebraical terms. The consequence 
of this, if established, must be drawn as follows :—Since geometry 


* The following was the addition left by him, and printed by the editor of 
the second edition: ‘‘ Aprés avoir réfidchi encore plus attentivement sur les 
raisonnements de Grogory, il me paralt avoir eu raison d’en déduire l’impos- 
sibilité de la quadrature méme définie du cercle.” For ourselves, we left off 
unable to dispute, but feeling the i ity which attaches to al all 
negative We thought it as convincing as Abel’s proof of the im- 
possibility of algebraic solution of the fifth degree, as that prvof stood in Abel’s 
own memoir, 


allows the use of nothing but definite circles and straight lines, a 
straight line equal to the circle in length (which being found, the whole 
difficulty is overcome) must be ascertained, if at all, by a i 
in which points are successively determined by the intersections 
straight lines or circles, or a straight line and a circle. The most 
compli construction in Euclid may, if we begin from the first 
principles, be reduced to the ination of a succession of points in 
this manner. Now, in the most complicated case of the intersection of 
two circles of given or found radii and centres, the ts of inter- 
section may be determined by formule derived from roots of an 
equation not exceeding the second degree, the roots of which can be 
expressed in a finite form; the two ends of the line equal to the circle 
could therefore be assigned in a finite form, and hence the 
itself. And the area of any polygon (whose ares are obtained 
continual bisection) described about a given circle could be 
pressed in a finite form, from which (the area of the circle 
expressible by means of its circumference) the ratio of the 
that of the circumscribed polygon would also be expressible. 
Gregory's proposition be true, this area cannot be ex; in a finite 
form ; neither then can any construction allowable in geometry attain 
the circumference of a circle. 

The indefinite quadrature was shown to be naga by Newton 
(Principia, book i., lemma 28), in a manner which li 


& 


themselves by attempting this problem without the requisite pre- 
liminary of studying geometry; if preliminary that 


sently mention some of them ; 
were, most of them mathematicians, or, if not, known in other 

“Only prove to me that it is impossible,” said some one, “and I wil 
set about it immediately,” and such seems to have been the general 
feeling of the quadrators, as Montucla calls them. They existed in 
crowds in the time of Archimedes; and the race is not yet extinct. 
One Bryso, a Greek, heads the list: he made the circle a mean propor- 
tional between the inscribed and circumscribed squares, which 

to be the content of the inscribed octagon. Next we have Cardinal 
Orontius Fineus, and Simon & Quereu, or Duchesne, already mentioned. 
At the time when the problem really was of practical importance, 
every quadrator raised up an opposing mathematician; and the 
quadrature was sometimes so ingenious, and so near the truth, that it 
could only be op by new approximations to the truth. Thus 
Cusa was met by Regiomontanus, Orontius by Buteo and Nonius, 
Duchesne by Peter Metius, who (it is said) was compelled to discover 
the very close approximation we have given under his name 
of Archimedes being insufficient to expose 

pendently of what we have already said about Metius, it 
that Duchesne’s quadrature required any new accuracy 
expose it. He produced 3°14660...: and Archimedes 
shown that 3°14285.... was too great. Quadrators w 
forced further investigation were of use, and if some of 
now arise, no one would object to fallacies so ingenious 
truths must be discovered to oppose them. The celebrated 
Scaliger, a mere tyro in geometry, tried his hand on this 
other problems in 1592, and was met by Vieta, Adrianus 


Es 


ie 
tie 


and Clavius. Longomontanus, the astronomer (refuted by Pell), 
J. B. Porta, and Hobbes (refuted by Wallis), are three names well known 


Before his time however, Gregory St. Vincent, an acute math 
(to whom is due the clearer at the connection between the 
bolic area and logarithms), made the most elaborate vipers. 1d 
which ever was published, in his work on the quadrature of the ci 
(Antwerp, 1647). Such a raised up Des Cartes, Roberval, 
Huyghens, and Léotaud, who soon d i 

As yet we have mentioned icians, or men of eminence 
in something: but we have also the Spaniard Faleon (1589), who 
dialogues with the circle in verse: Gephirauder and Alphonso de 
Molina, who attribute their discovery to inspiration; the latter over- 
turns Euclid, and found another who was willing to admit his dis- 
coveries and translate them into Latin. A merchant in Rochelle, De 
la Leu, not only found out the problem by inspiration, but showed 
that the conversion of Jews, Turks, and 5 depended uj it. 
ty “ity! oe pests of pytaey hog visionaries, the chiet of 
whom is one Cluver, who found that the problem depended upon 
another, namely, ‘ Construere mundum abvinee menti- tp 
which, if it be translateable, is, ‘to make a world analogous to the 
divine mind.” He also mentions Richard White, an ish Jesuit, 
who stands out among the solvers of the problem as only one 
who ever was convinced of his error, The writer of this article once 
pointed out the example of White to another Roman Catholic clergy- 
man, who had come from South America to England, to publish a 
quadrature of the circle, The party addressed seemed struck by the | 


felt at not having been admitted to have succeeded in his can 
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instance, and promised to study more geometry before he proceeded 
further; in a little while however he relapsed, and his work was 
advertised, and, we believe, published. 

After the time of Newton, and the abundant means which were then 
introduced to complete the quadrature, if such a thing were possible, 
persons versed in mathematics seem to have dropped the attempt, and 
the reign of the quadrators by instinct commences. It is true that a 
serious diversion was made by the theory of gravitation, which drew 
off against itself many of those who should have been quadrators; but 
enough remained to furnish a tolerable list. 

That of Montucla contains principally Frenchmen, though had the 

i of mathematics been written by an Englishman, he could have 
produced as great a number in this country. One Mathulon, in 1728, 
promised in print 1000 crowns to any one who should convict his 
solution of error, and was actually sentenced by the courts to pay the 
sum to the Hétel Dieu at Lyon, to which charity Nicole, the exposer, 
made over his claim. One Sullamar (as Montucla spells it), an English- 
man, solved the problem by means of the number of the beast, 666, in 
the year 1750; a M. de Causans, in 1753, found it by cutting a piece 
of turf, and deduced from it the doctrines of original sin and of the 
Trinity. He offered to bet 300,000 francs on the correctness of his 
process, and deposited 10,000, which were claimed by several persons, 
and among others by ayo! lady, who brought an action for them : 
but the bet was void by the courts. i 


i 


of Sciences has refused to examine bat Bocas ae solution; and the 


Academy, without any dictum upon the problem, stated 
that in a period of seventy years, those who had brought forward 
had been persons who did not know the nature of the 

i of the problem. An experience of about half that time has 
satisfied us that the same thing may be said of our own day : and with 
this addition, that whereas the rs who came before the 
Academy seem for the most part to have had an idea that their chance, 
if any, lay in the geometrical quadrature, the squarers of our time, in 
nine cases out of ten, announce the arithmetical quadrature, which has 
Leys odin tethortane aoagre 
A words may serve to prevent some one from making an attempt 
upon this enchanted castle, as it is su to be. When the diffi- 
culty first began to be noticed, the circle stood alone among curves ; 


t series for example, 
ret yee : be yc 
expressions, or solve uations of motion of the solar system by 
some other method than that of series. For one point that should 
strike the lover of the marvellous in the quadrature of the circle, there 
are hundreds in the above-named subjects which surprise the mathe- 
matician, however little he may dar eay that quality. Moreover, in 
like manner as the quadrature of the circle was at one time, in the 
hands of Wallis, Newton, &c., a road to results which, though they did 
not attain their end, yet answered many other ; 80 the efforts 
of the inquisitive on the actual difficulties of our own day may also 
end in the promotion of science of every kind, if begun in knowledge 
- directed by system. We owe the binomial theorem, now one of 


most important of algebra, indirectly to the learned attempts 
of Wallis upon the quadrature of the Sante Bh ar eee Ween a 
attempts were in season : e might reasonably hope for collateral 


and w 

those from the urs of Wallis, if 
minds compel to inquiry into the curious, 
themselves with a guide before they set out on their 


engages attention: and 
they have attained even the 
of this well-worn old , that it catches 
have not even to common geometry, 
ently makes them think that the riddle is reserved for them 
‘And that they treat it as a riddle: a thing to 
stroke of mother-wit. They do not 
that there are thousands of problems of the same kind in every- 


but notoriety. Thirty years ago, when the ‘ Penny Magazine’ 


i 
: 


‘ 


are found to 
etical quadrature. 
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was young, it contained an article on this subject which might have 
been thought sufficient at least to establish the fact of a difficulty. A 
man of high rank and great wealth, who had probably never opened a 
book of geometry since his school days, if even then, happened to read 
this article, was caught, and in five minutes produced an idea which 
he thought so likely to be the solution of the enigma, as he would 
have it to be, that he forwarded it to the secretary of the Useful 
Knowledge Society, for transmission to the author of the article. 

It has been stated in foreign newspapers within these few years that 
the British government does offer, and always has offered, a large 
reward for the solution of this problem. This, we need hardly say, is 
a complete mistake: the government never at any time offered one 
farthing for the quadrature of the circle. ‘Some years ago, a labouring 
man from the country came to town with a quadrature, and addressed. 
a letter to the Lord Chancellor, stating his claim, and desiring his lord- 
ship to hand over forthwith 100,000/., being the sum due from govern- 
ment for the discovery, as per proclamation: this letter we saw. The 
only problem for the solution of which any reward was at any time 
offered, was the practical mode of finding longitude: and even this 
offer is now retracted ; rewards having been, in fact, received by several 
persons. Should this article fall into the hands of any, at home or 
abroad, who are working at any mathematical or astronomical difficulty 
under the impression that our government is pledged to remunerate 
them in case of success, they may rest assured that their information 
is incorrect, and that they will find it to be so on inquiry. The only 
person we know of who states definitely what the reward is, and by 
whom offered, is Nicolas Ericius, in a tract on the quadrature “ Funda- 
mentalis geometrica ....” Copenhagen, 1755. The author states, 
as known to all, that on the 2nd of June, 1747, the Royal Society of 
London publicly advertised a reward of 30,0007. for the quadrature of 
the circle and the discovery of the true nature of the magnet, over and 
aboye some previously offered sum, the amount of which is not stated. 
It is needless to say that the archives of the Royal Society contain no 
account of any offer of the kind. 

Persons who are not acquainted with the subject are puzzled by one 
consideration, which we admit is calculated to have weight. The 
quadrators appeal to great discoveries which have at last been recog- 
nised, though their promulgators were at first treated with contempt. 
We pass over the last part of the assertion with the remark that 
Copernicus, Galileo, Tycho Brahé, Harvey, &c., were never treated 
with contempt: some were opposed, some were persecuted, and all 
were ridiculed by a séction of their opponents; for ridicule is a con- 
stituent of all opposition whatsoever, though not from every opponent. 
But those with whom Copernicus, &c., came in contact, whether in 
person or in book, showed amply that they knew what manner of men 
they had to deal with. The more important point is the following. 
Invention in mechanics may have been sometimes attained—not very 
often—by men who were ignorant of the doings of their predecessors. 
But discovery in matters of tion—that is, conquest over old and 
tried difficulties—has never, that we have read of, been reached by any 
one whose mind had not been trained by study of previous speculation. 
All the men we have mentioned, and all of their stamp that we know 
of, were learned men, acquainted with the history of the subject th 
were destined to advance, and practised in its methods: they had all 
shown their power over what was known, before they presented them- 
selves as the promulgators of what was not. The squarer of the circle, 
therefore, may be asked to show proof of his acquaintance with the 
previous history of the subject: any one who really does this would, 
even now, meet with some attention. But the general run of circle- 
squarers are as ignorant of the past as the future will be of them. 

Again, we have to meet the very plausible objection, that many 
difficulties have been overcome at last: why not then the quadrature 
of the circle? The answer is easy. The difficulties which have been 
overcome at last have been overcome by the discovery of new means, 
and the introduction of new powers; but our problem is to square the 
circle with the old allowance of means : Euclid’s postulates and nothing 
more. We cannot remember an instance in which a question to be 
solved by a definite method was tried for centuries by the best heads, 
and answered at last, by that method, after thousands of complete 


failures. 

QUADRATURES, METHOD OF. The method of quadratures 
derives its name from its earliest A yee that of finding the areas 
of curves, which was always called their quadrature, as being the 
arithmetical process by which, when exact, squares equal to them 
might be found. And since the area of a curve can always be found 


when Syde can be found, this term has also been applied to the deter- 


mination of the definite values of integrals by approximation. We 
shall first complete the reference in Orrser. he area being bounded 
by a curve, a part of the axis, and two extreme ordinates, if the base 
on the axis be divided into any number of equal parts by ordinates 
(offsets), the chords which join the ends of successive offsets, if 
substituted for the ares of the curve, will give very nearly the same 
area, And this area is found by adding half the first and last offset 
to the sum of all the intermediates, and multiplying by the common 
base. This is the old or's rule. Thomas Simpson gave one 
of more exactness, by drawing a parabola, of axis perpendicular to the 
base, through the , Second, and third points, another through 


all ae 
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9 Hated, Socrth, task ON, sea ot Oa eee — er ane eee ae eee is hyp. sae fee 
even. The approximate area is then found by adding first 9, or 2°56494936 — 219722458, or ‘36772478: so that the pre- 
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ings to the treasury. (Cic.,‘in Verr.,’ ii. ], 14; and Ascon. Ped, But that which may be regarded as the doctrine mainly distin- 

p- 167, ed. Orelli.) ‘ : ; : guishing them from colar Christians, is what they apprehend to be a 
Wi fuller recognition both of the universality and of the teaching of the 


the extension of the Roman empire, a greater number of 
questores was required for the financial administration of the con- 
uered countries and the provinces, and it was chiefly owing to this that 


a — + who had the whole financial 

, but was, like the other quiestores, accountable to the treasury ; in 
case of his death, the pretor appointed a pro-questor in his stead. 
(Cic., ‘in Verr,,’ ii. 1, 15.) When the was absent from his pro- 
vince, the questor ly supplied his place, and was then attended 
by lictors. (Cic., ‘ad Fam., ii, 15; ‘ pro Planc.,’ 41.) There seems to 
be no doubt that the questors at all times, after the year of their 
office was over, had a t to take their seat in the senate; of Sulla 
it is ly said that he raised their number to twenty, for the pur- 

ing up the vacancies in the senate. © 


the emperors we have mention of some quastors who 
idati principis, and who were not sent into 
only to read in the senate the communications 


to the 
wealthiest Romans could aspire to the 


quiestores, in the. provinces of the Populus Romanus, had the 
jurisdictio of the curule wdiles, and consequently the right of pro- 
ulgating edicts. No edicts were promulgated in the provinces of the 
Cesar, (Gaius, i. 6.) 

C. W. Gittling’s ‘Geschichte der Rémischen Staatsverfassung,’ 
1840, may also consulted, and W. A. Becker’s ‘Handbuch der 
Rémischen Alterthiimer, 1843-56. 

QUAKERS, the name first given “in scorn,” and since habitually, 
to the sect of Christians who call themselves the “ Society, of Friends,” 
[¥ox, Gzoree, in Broa. Dry.] 

Origin.— under, or rather the first member of this society was 
George Fox, who towards the middle of the 17th century, after long 
wanderings about the and much spiritual conflict and i nt 
into the merits of the sects then raging. agai salt aioe to eee 
sermage binerlt erp all, footing that “ none could speak to his con- 

ion.” B; his religious opinions assumed a distinct form, 
and in the year 1647, when he was 23 years of age, he commenced his 
ministry by ing at Dukinfield near Manchester. In a short 
time the number of believers in his doctrines increased ; in 1648 large 
meetings attended his ministry in Nottinghamshire,and, notwithstanding 
cruel persecution, the society spread from the poor and uninstructed to 
many of the more opulent and educated classes. 

It is not our intention to describe the process by which George Fox 
t his peculiar opinions, or the course of conduct which 

induced him, whilst yet a very young man, to pursue. Such a 
narrative might cast on the sect an air of extra’ 


, Which belongs 
less to this body in i than to the iod of religious excite- 


its rise. Notwithstanding instances of indiscre- 
tion or enthusiasm in some of its first members, the early history of 
the society is full of examples of undaunted courage in passive and 
ultimately successful resistance to ogprenin. 

Tenets.—The Society of Friends have no articles of creed, subscrip- 
tion to which is req of their members. Their principal tenets 

eer from the writings of George Fox, William 
Penn, and Robert y, and their other srervesd authors, and from 
the minutes and epistles issued by their yearly meeting in London to 
the subordinate meetings, 

They believe that it isthe prerogative of God alone to declare him- 
self to man; and therefore they prefer expressing their religious 
opinions in the language of Holy Scripture, full accordance with 

yese sacred he ok they have ever believed that there is one God 
and Father of all, of whom are all things ; that there is one Lord Jesus 
Christ, by whom all things were made, who was glorified with the 
Father before the world was, who is over all, God blessed for eyer; 
that there is one Holy Spirit, the promise of the Father and the Son, 
the Leader, Sanctifier, and Comforter of his people: and that these 
three are one God. Whilst objecting to scholastic terms and dis- 
tinctions, and to all attem to be wise in the deep things of God, 
be what He has ly revealed, they have ever professed their 
belief in the real as well as the true deity of our Lord and 
Saviour Jesus Christ ; that the Word which was in the beginni i 


the mercy of God in Christ Jesus that any are 
ciliation with him ; receiving remission of sins through faith in the 
one propitiatory offering of the Lamb of God, and sanctification of 
heart through the influences of the Holy aoe They believe the 
Holy Scriptures to be given by inspiration of , and to be profitable 
for doctrine, for reproof, for correction, for in righteous- 
ness; and they have always professed their entire readiness that their 
tenets and practices should be tried thereby , 


Holy Spirit. They believe that the light of the spirit of Christ does in 
measure enlighten every man that cometh into the world; that the 
effects of the death of Christ are coextensive with those of Adam’s 
transgression, according to the declaration of the Apostle, “As in 
Adam all die, even so in Christ shall all be made alive;” and, as a 

uence hereof, that even those who have not the outward 
knowledge of the Gospel history may, by giving heed to their 
measure of this light, become partakers of that salyation which comes 
by Jesus Christ. 

They moreover believe that the guidance of the Holy Spirit is to be 
experienced by every sincere believer in Christ, in reference both to 
his religious duties and to his daily walk in life——that to be guided by 
the Spirit is the practical application of the Christian religion. They 
also maintain that this manifestation of the Spirit, given to every man 
to profit withal, is the only essential quaiiteaiiun of the Christian 
for service in the church, and is independent of human choice or 
appointment. they hold it to be the prerogative of Christ to call and 
oy by the Holy Spirit his servants to minister in word and 

octrine, and that, as in the earliest period of the Christian church, this 
Spirit was poured upon servants and upon handmaidens, so he con- 
tinues to call from women as well as from men, from the young and 
from the old, from the unlearned and from the poor, from the wise 
and from the rich, those whom he commissions to declare unto others 
the way of salvation. As such have freely received the gift of the 

inistry, so are they freely to give without hire or bargaining, far less 
to use it as a trade to get money by. Hence they refuse the payment 
of tithes and all other ecclesiastical imposts. They believe that the 
true worship of God is offered in the inward and immediate moving 
and drawing of his own Spirit; and that all other worship, beginning 
and ending in man’s pleasure, ought to be rejected. Hence they 
abstain from the use of all prescribed forms of prayer, and refuse to 
observe appointed days of thanksgiving, or of fasting and humiliation. 
They believe that as all the types and shadows and ordinances of the 
law were fulfilled in Christ, so he established no new ordinances to be 
administered or to be observed in his church, that his baptism is that 
of the Holy Ghost and of fire, that he himself is the bread of life, and 
that the communion of his body and blood is inward and spiritual, and 
that in thus partaking of the substance, the res are no longer 
needed. They assert that as God hath assumed to himself the 
dominion of conscience, all punishment for conscience sake is there- 
fore contrary to the truth; provided that no man under the pretence 
of conscience prejudice his neighbour. They believe that true religion 
delivers man from the spirit and vain conversation of this world, and 
leads him to inward communion with God; and that hence all foolish 
and superstitious formalities and all friyolous recreations ought to be 
rejected; thus all public rejoicings are disapproved of, 

Friends deem the taking of all oaths unlawful, and much of their 
sufferings arose from the firmness with which in former days they 
refused the oaths often wantonly tendered to them, They believe too 
that all wars and fightings are inconsistent with pure Christianity, and 
they refuse all participation directly or indirectly in them, They 
believe marriage to be a divine ordinance, but in their marriages they 
do not use the intervention of a minister, for whose interference they 
allege that there is no Scripture warrant. When any of the Society 
intend to marry, they acquaint their respective men's and women’s 
meetings of their intentions, and the necessary inquiries haying been 
made as to the consent of parents, the freedom of the parties from all 
previous engagements, and, if the woman is a widow with children, as 
to the security of a due provision for these, the parties in a public 
meeting for worship solemnly take each other in marriage, and a 
certificate of the fact is given to them. Friends abstain from all pomp 
in the burial of-their dead and from the use of mourning apparel or of 
gravestones, They do not use the heathen names of the days or 
months, but desi them by their numbers; and they object to 
address an individual in the plural number, or by his title of courtesy, 
or by any designation which they consider as either inconsistent with 
Christian truthfulness, or as irreverent or merely complimentary ; but 
they have no scruple against the use of the simple names of dignity or 
office. 

Discipline.—The discipline of the society was at least indicated and 
toa t extent established by George Fox with much foresight; for 
notwithstanding the great increase of the body and the altered cireum- 
stances of the times, the system has been found adequate to the pro- 
tection and the government of the society, 

The members of one or more congregations (according to their size) 
hold monthly meetings for looking to the orderly conversation of the 
members, for taking care of their poor (a duty which the society 
rigidly fulfils to the superseding of Gn veeschial relief), for regulating 
the proceedings in relation to marriage, and for other matters affecting 
the well-being of the body. 

There are quarterly meetings throughout the nation, to -which 
representatives are sent from the subordinate monthly meetings, There 
are also monthly and quarterly meetings of women Friends similarly 
constituted, 

There are meetings for worship on Sunday, and in the forenoon of 


QUALITY. 


879 


QUARANTINE. 4 


one other day in the week. The epistle from the yearly meeting in 
1675 exhorts Friends not to decline, forsake, or remove their public 
assemblies because of times of suffering; for such practices are not 
consistent — the nobility - truth. - ake 

Fi y, there is a yearly meeting o! tatives m 
abe of the society Terovghooh Cnet Britain and Ireland. This 
meeting is held in London on the Wednesday after the third Sunday 
in May, and remains were Lape! days. It receives reports of the 
state of the particular ch , and it issues to them a general epistle, 
A similar representative body or yearly meeting of women Friends is 
held at the same time for the general supervision of the religious 
state of those of their own sex, but they have no B lec’ to make 
rules for the government of the body. During the intervals of 
the yearly meeting, the general business of the society is conducted 
by a meeting termed the Meeting for Sufferings, which is a carefully 
selected standing committee of the yearly mecting. There is a 

fund belonging to the society, called the national stock ; it is 
formed by the voluntary contributions of members, and it is applied to 
the publication of religious works, the expenses attending applications 
for legislative relief in cases of suffering, the i sesoae of the expenses 
of ministers travelling in foreign parts out of the limits of any meet- 
ing, and other public objects * the society. 

Whilst it is the duty of the individual members of the society 
generally to watch over one another in love, this duty is more especially 
confided to certain officers of each sex in the respective meetings, who 
are called overseers, and who, whenever any case of delinquency com 
to their knowledge, visit the individual privately, and labour with him 
in tenderness with a view to his restoration ; but if these efforts prove 
unavailing, they are to bring the case to the monthly meeting, which 
appoints a committee to exercise further care in reference to it; and 
if all attempts at reclaiming the offender should fail, he is disowned 
asa member of the society by a document issued by the monthly 
meeting and signed by its clerk. 

There are many wise provisions made by the society for exercising 
care over those who believe themselves called to the work of the 

inistry. This care is more especially entrusted to the elders, who are 
persons chosen for their spiritual discernment, and from having given 
evidence by their fruits of the soundness of their faith. The eventual 
recognition or acknowledgment of ministers as such rests however 
with the monthly meeting at large, including all the men and women 
members of the congregation. Monthly meetings are cautioned not 
hastily to give certificates of competence to those who desire to travel 
in the ministry ; but to take care that these are well approved at home, 
are of sound doctrine, of good conversation, and in unity with their 
own meetings. 

This notice of the Society of Friends ought not to be closed without 
honourable mention of their constant efforts in the cause of humanity. 
The Lancasterian system of instruction has found among Friends some 
of its most zealous supporters ; they also early opposed the slave trade, 
and in 1761 members engaged in the slave-trade were disowned. 
Latterly there has been a growing tendency to modify the distinctive 
peculiarities of dress and speech, and the desire for a certain amount 
of conformity to the innocuous habits of ordinary society has received 
the formal sanction of the annual meeting. For some time there have 
been symptoms of a decrease of numbers of the sect, and in 1859 prizes 
were offered for the best essay on the causes of such decline and the 
means of remedying them. 

(‘ Rules of Discipline for the Religious Society of Friends,’ London, 
1834; Sewel’s ‘ History of the People called Quakers, London, 1834; 
Barclay’s ‘ Apology,’ (the edition used for this article is that of 1701, 
London); and ‘ Memoir of the Life of George Fox,’ 1839; also the 
articles Fox, Bancnay, Penn, and Gurney, in the Broa, Dry.) 

QUALITY (from the Latin qualis), in the common acceptation, 
comprises all attributes that can be given to a thing, with the excep- 
tion of those of magnitude and quantity, and it matters not whether 
the attributes are essential to the thing or merely accidental. But 
in speaking of the qualities of things, we chiefly consider those by 
which they are distinct from other and similar things. This cir- 
cumstance an mage gre ee pers! such Mon “aman or a 
person of quality,” in which the word quality is synonymous] 
with rank, as the quality by which in aristocratical countries eg spe 
of men is distinguished from all others. 

Among the ten categories or fundamental notions of the philosophy 
of Aristotle, quality is the third; but Kant, who has reduced the ten 
categories of Aristotle to four, makes quality the second; and accord- 
ing to him it comprises the notions of e ce, non-existence, and 
limitation ; or of reality, negation, and limitation; that is to say, all 
things which come within the sphere of man’s thought are, in the 
cory ag ligd quality, either something or nothing, or something of 
whic can only say what it is not. In logic, affirmation and 

ition are the qualities of a proposition. 

QUALITY OF ESTATES, QUANTITY OF ESTATES, [Pro- 
PERTY. 

QUANTITY. There is little here to add to what has been said in 
the article Macyitupe, so far as the math tical notion is ned, 
The quantity of anything is the answer to quantus? (how much ?) and 
the considerations under Ratio are nec to the precise answer, 
Mr. Mill, in his ‘ Elements of the Human Mind,’ has invented the word 


es | weight of sugar from Smith, and had sold as much to J 


answer to how many times, as distinguished from how much, [RatTI0, 

ed to the word quanti inte mile ago varied 
between two extremes, At one end it signified the abstract idea of 
about which quantus can be asked: and in this sense it necessitated 
the startling maxim that “quantity does not admit of more and less. 
Thus we have not more righ 


thought, from agriculture to logic. We should 
stand what a person meant who said that he bought a 
peed sakas othe bm Meh might ee toons sear tins “the speaker, 
vin lea blunder which might it or, 
Bus are'ta 259 blunder at all: the phrase has always been in 
has lasted from the time of the schoolmen, of whom many 
quantity as being res per se divisibilis in partes. Blunder begins 
person confuses this old concrete sense with the modern one, in which 
quantity is the proper answer to how much? on a thing which admits 
of the notion of more and less, m. 
Quantity admits another important division. In some quantities 
(now meaning res guante) we hold the parts in joint % 
existence at once, as in length, area, solidity, angle, time, number, 
others we have not the separate perception of parts, though sensible of 
a whole which we are conscious might be more or less, Thus when 
we see a foot, we see the inches: but when we feel a 
feel the ounces. Some of the old writers say that it is essential to 
quantity to have partes extra partes ; that is, to be of the first kind 
now under discussion. But they cannot help admitti 
which do not satisfy this so-called essential condition. 
seems to be that only in the fundamental notions of mathematics, 
space, time, and number, do we feel cognisant of the separate existence 
of parts in a whole by the same means which make us cognisant of the 
whole. In other things we learn by instruments, material or 
mental. We should never have divided weight into parts, if it had not 
been for the invention of the balance: nor belief, if it had not been for 
the calculus of probabilities, aided, in the first instance, by the definite- 
ness of the cases which are on the cards or on the dice. 
QUANTITY OF MATTER. [Mass.] 
Cuan itis ca gts OMENTUM. ] 
ARA . Quarantine regulations are regulations chiefly of 
a restrictive nature, for the purpose of preventing the communication 
from one country to another of contagious diseases, by means of men, 
animals, goods, or letters. The origin of the term quarantine (which 
originally signified a period of forty days during which 
subject to the tions in question) is 
Lazaretto, The period of forty days during which a widow entitled 
to dower cam remain in her husband’s mansion-house after his death 
also called, in our law, the widow's quarantine. (Blackstone’s ‘ Com- 
mentaries,’ vol. ii.) J 
“Quarantine regulations consist in the interruption of intercourse 
with the country in which a contagious disease is supposed to prevail, 
and in the employment of certain precautionary measures = 
men, animals, goods, and letters coming from or otherwise - 
cating with it. Men and animals are subjected to a probatio con- 
finement, and goods and letters to a process of depuration, ‘0 eee to 
ascertain that the contagious poison is not latent in the former; and to 
expel it, if it be present, in the latter. Quarantine 
men and animals are therefore founded on the assumption the 
contagious poison, after having been taken into the constitution of a 
man or an animal, may remain dormant in it for a certain time, and 
that a seclusion of a certain duration is n allow 
disease og ie -o lived ey afford a 
not there. Quarantine ions respecting ; 
founded on the assumption that the contagious poison may be contained 
in goods and letters, and transmitted from them so as to communicate 
rhe cobizy from which the fakeoduet contagious 
country from which the in on of a ious disease 
ended, may either be conterminous with 
establishes the quarantine cr darorataay or may be divided from it by 
the sea. Accordingly quaran lines may either our 
coast, a8 is the case in France, Italy, and Greece, 
Levant ; or they may be drawn along a land frontier, as on the frontier 


between Austria and Servia and W: 


. 
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The contagious diseases which quarantine regulations are intended 
to guard against are and yellow-fever, and latterly cholera. We 
are not aware w! small-pox has ever been made a subject of 
quarantine regulations; but this question is now of no practical 
moment, since vaccination has supplied a preventive of small-pox far 
more efficacious than any quarantine regulations could be. 

The most important disease, with reference to quarantine regulations, 
is the plague of the Levant ; and in practice, quarantine regulations are 
of little importance except with respect to the intercourse by land and 
sea with Turkey, Asia Minor, and Egypt, and some other of the 
Mohammedan countries bordering on the Mediterranean. 

In the article Pestrrence there is an explanation of the nature of 
the disease styled plague, which, although formerly prevalent over the 
whole of Europe, is now nearly confined to the Levant; and it is there 
stated that its symptoms, morbid changes, history, and mode of propa- 
gation, bear so close a resemblance to those of the malignant typhus of 
this country, that it is difficult to regard them otherwise than as 
different of the same disease.. It is also shown in the same article 
that the plague of the Levant appears to be generated by the same 
causes which generate us in this country, namely, filthy, crowded, 
and ill-ventilated dwellings, want of personal cleanliness, defective 
drainage, and insufficient or unwholesome food (Report of Dr. Arnott 
and Dr. Kay, in the Appendix to the ‘Fourth Annual Report of the 
Poor-Law missioners,’ p. 103), and that when the disease has been 
thus generated, it may, particularly under the influence of any of the 
causes which originally produced it, be communicated from one person 
' to another.. It appears likewise that its communication from one 
person to another is promoted not only by filth, want of ventilation, 
and the other usual accompaniments of squalid poverty, but also by 
certain atmospheric causes, such as a certain state of heat, moisture, 
&e., respecting which we are as yet imperfectly informed. The plague, 
therefore, is both epidemic and contagious ; that is to say, it may either 
be generated by local causes, which simultaneously affect a large 
number of the inhabitants of a co , or it may be communicated 
directly from one person to another. Where a disease is both epidemic 
and contagious, it is difficult to determine what proportion of the cases 
of it are due to local causes and what proportion to contagion. The 
analogy of typhus in this country would lead us to believe that the 


district, the same street, or the same house, have naturally led to the 
belief that the disease is in every case communicated from one person 
to another ; ing to the fallacy ingeniously exposed by Dr. 
Radeliffe, who, on being asked his opinion respecting the contagiousness 
of epidemic diseases, answered: “If you and I are exposed to the 
rain, we shall both get wet; but it does not follow that we shall wet 
omnis view of th ordinary f pl lik firmed 
view of the ordi causes of plague is likewise con: b 

the undoubted fact which is adverted to in the article Paartvasion, 
that the poor are the chief sufferers by it, and that it prevails most in 
the filthiest and worst quarters of towns. Dr. Patrick Russell, in 
writing of the plague at Aleppo in 1762, makes the following remarks : 
—* The villages appeared to suffer in a si degree, owing perhaps 
to the structure of the huts and cottages, which are small, with few or 
no windows, and stand crowded together. In this they resemble the 
Keisarias within the city, which are inhabited by the lower class of 
people, and in which the contagion spreads also with great fury. The 
inhabitants of the city of the same class, but who live in districts 
where the houses are connected, suffered more than the middling 


class possessing more nigh oes, but less than the Keisarias. 


The le of rank, or in higher offices, notwithst ig the pr 
crowds uenting their , Suffered least of all. Neither the 
governors of the city, the cadi, nor the nakeeb, and very few of the 
agas of superior rank, were themselves infected, though the plague had 
Puatinted into most of their harems, and many of the pages and other 
attendants without doors were carried off by it. In these great harems, 
however, the contagion seldom spreads much; of perhaps about vy 4 
ee more than ae bei being Merge teen ao. Se 
‘ews appear to have the strongest of the plague, 
pa bb in one light rather fortunate, no place being more 
favourable to its propagation than the habitations of the lower class of 
that nation. The houses are small, or, if large, the different apartments 
are crowded with different families. Many of the houses are more 
than a story below the level of the street, in a condition half ruinous, 
dirty in the extreme, damp, and badly aired, from the nature of the 
situation: and the wretched inhabitants are clothed in rags. When 
one of them is taken ill, and known to have the plague, he is immedi- 
ately abandoned to the care of an attendant, and the rest of the family 
seek refuge, if possible, at some distance. The families lodged in the 
other apartments, all not having it in their to fly, are obliged to 
remain, but avoid approaching the chamber of the sick, and restrain 
their children from going into the court-yard. Thus pent up, they 
suffer all the inconveniences of the hot season in the midst of perpetual 
dread, till at length, what often happens, they also are attacked with the 
distemper. It was not without horror I descended into these 
mansions.” (Russell's ‘ Historical Journal of the Plague,’ pp, 61-64.) 
ARTS AND SCI. DIV. VOL. VI. 


From the fact of the plague prevailing principally among the poor, 
and rarely attacking the rich, it may be inferred either that the plague 
is produced exclusively by the filth, crowding, and bad food to which 
the poor are subject ; or that, if it be contagious, the contagion does 
not in general take effect upon the inhabitants of spacious and cleanly 
houses, who are clean in their persons, orderly in their habits, and have 
a sufficient supply of wholesome food. We see that diseases which 
appear to be contagious under nearly all circumstances prevail equally 
among the rich and poor, and that none of the physical advantages 
possessed by the rich afford any security against it. Thus, before 
the introduction of vaccination, small-pox was equally destructive to 
persons of all ranks in society; and the contagious diseases which 
attack children, as measles and hooping-cough, make no distinction 
between the children of the rich and the poor. 

There seems to us to be no reasonable doubt that the plague is con- 
tagious—in other words, that it can be communicated directly from 
one person to another—provided there be circumstances favourable to 
its transmission. A quarantine for men may therefore be expedient 
for countries where the spread of the plague, supposing it to be intro- 
duced, is not improbable. The duration of this quarantine ought to 
depend upon the time during which the disease may be latent in a 
person who has taken it by contagion or otherwise. 

Since the plague is a peculiarly malignant and destructive fever, and 
runs its course with a rapidity far greater than typhus, there seems a 
fair ground for concluding that its poison would not be long latent in 
the human body. The answers of the protomedico of Malta respecting 
the plague in Malta of 1813, state that “the periods at which the 
disease made its appearance in different individuals after communica- 
tion were various. It was generally from the third to the sixth day ; 
sometimes longer, even to the fourteenth day, but.not later.” (Dr. 
Maclean, ‘On Epidemic and Pestilential Diseases,’ vol. ii. p. 29.) M. 
Ségur Dupeyron, the secretary of the Council of Health in France, 
states, in his Report on Quarantine to the Minister of Commerce (May, 
1834), that “ the physicians who haye made a close study of the plague 
are pretty generally of opinion that its poison cannot be latent in the 
human body more than fifteen days; and the cases of plague intro- 
duced into the lazarettoes confirm this opinion” (p. 48). We believe 
that the cases of plague which have in recent times occurred in the 
lazarettoes of Valletta, Marseille, and Leghorn have broken out either 

‘at sea or shortly after the ship's arrival. When the line of French 
steamers was first established, in 1837, between Marseille and the 
Levant, it was arranged that the steamers coming from the Levant 
should perform their quarantine at Marseille. But in consequence of 
several cases of plague having broken out on board the steamers before 
they could reach Marseille, the French government decided that they 
should orm their quarantine at the nearest practicable station, 
namely, Malta. 

It is commonly assumed that actual or nearly actual contact is 
necessary in order to communicate the plague. “ All measures against 
the plague (says M, de Ségur Dupeyron) are founded on the opinion 
that, except within a very small distance from the body, contact alone 
can give the disease. Consequently goods taken from ships with 
different bills of health are often placed in the same warehouse; and 
physicians who have visited plague patients, without having touched 
them, are not put in quarantine, and are permitted to go about imme- 
diately after their visit” (p. 76). We believe the idea that actual con- 
tact is necessary for the communication of the plague to be utterly 
erroneous; and we entertain no doubt that under circumstances 
favourable to its communication, such as filth, crowding, and want 
of ventilation, the poison of the plague might be introduced into 
the human body by inspiration through the lungs. We account 
for the escape of the physicians, guardians, and others, who come 
within a short distance of the plague-patients in lazarettoes, by the 
supposition that in the isolation, cleanliness, and good ventilation of 
a well-managed lazaretto, the contagion of the plague is exceedingly 
feeble. 

With respect to the quarantine of animals, it may be remarked that, 
according to the belief commonly received in the Mediterranean, all 
living animals are capable of communicating the plague. Accordingly 
horses, asses, cattle, and sheep are placed in quarantine upon their 
importation. There is, we believe, an idea among the Franks resident 
in the plague countries, that the horse cannot communicate the poison 
of the plague, but that it is frequently communicated by other animals, 
especially by cats. (See Maclean, vol. i. p. 202) We suspect that there 
is no foundation for the notion that plague can be communicated by 
means of animals. 

Goods carried in ships or by land are subject to quarantine, accord- 
ing as they belong to the class of susceptible or non-susceptible goods. 
Goods which are supposed to be capable of containing and transmitting 
the poison of the plague are called susceptible. Goods which are sup- 
posed to be incapable of containing and transmitting the poison of the 
plague are called non-susceptible. All animal substances, such as wool, 
silk, and leather, and many vegetable substances, such as cotton, linen, 
and paper, are deemed susceptible. On the other hand, wood, metals, 
and fruits are deemed non-susceptible. In Venice an intermediate 
class, subject to a half quarantine, is introduced between susceptible 
and non-susceptible goods (Ségur Dupeyron, p. 70); but this classifi- 


cation appears to be peculiar to the Austrian dominions, All eee 
. L 
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goods are unladen in the lazaretto, and are there exposed to the air, in 
order to undergo a process of supposed depuration. 

The grounds of the received distinction between susceptible and 
non-susceptible articles must, we conceive, be altogether fanciful, since 
we cannot discover any evidence that the plague has ever been commu- 
nicated by merchandise. Whenever the plague has been introduced 
into the lazarettoes of the Mediterranean it has always been introduced 
by passengers or their clothes. ( Daupeyron, pp. 45-48.) It may 
be added, that the persons employed in the process of depurating sus- 
ceptible is have never been known to catch the plague, which could 
scarcely have failed to be sometimes the case if the poison of the 

ue could be transmitted through goods. (See answer 28 of the 

tese protomedico, in Maclean, vol. ii, p. 31.) It seems to be like- 
wise supposed that some substances are not only non-susceptible, but 
can even nullify the poison of the plague in susceptible articles. “ At 
Trieste (says M. de Ségur Dupeyron) the juice of dried grapes is con- 
sidered as a purifier ; and consequently currants in susceptible wrappers 
are allowed to pass without the wrappers being subjected to any quaran- 
tine” (p. 72). : 

The appears, however, to be conclusive evidence that the clothes 
and bedding of plague patients have transmitted the plague. 
(Dupeyron, pp. 32-71.) We believe the danger of its transmission 
in ibis manner to be equal to the danger of its transmission by 
passengers. ‘ 

We are not aware of any well-authenticated example of the trans- 
mission of plague by means of letters. Nevertheless as r is con® 
sidered susceptible, letters coming from and passing through the plague 
countries are opened and fumigated at the lazarettoes, a process which 
is often productive of mistakes, delays, and other inconveniences. 

Every ship is furnished by the consul or other sanitary authority at 
the last port where it touched with an instrument, styled a bill of 
health, declaring the state of health in that country. If the ship 
brings a clean bill of health, the passengers and goods are not subject 
to any quarantine. If she brings a foul bill, they are subject to 
quarantines of different durations, according as the plague is known or 
only suspected to have existed in the country at the ship’s departure. 
On account of the prevalence of plague in the countries upon the 
Levant, they are considered as permanently in a state of suspicion, and 
no ship sailing from any of them is considered to bring a clean bill. 
The periods of quarantine vary from two or three to forty days; the 

periods are from ten to twenty days, 

For a description of the buildings in which passengers usually per- 
forny. quarantine, and in which goods are depurated, see Laza- 
rEeTto. The most spacious and best appointed lazarettoes in the 
Mediterranean are those at Malta and Marseille. To the statements 
contained in the article just referred to, we add the following curious 
description of a quarantine station on a land frontier, quoted from a 
manuscript journal in Murray's ‘ Handbook for Southern Germany,’ 
p. 457 :—* Outside Orsova, by the waterside, and near the ferry over 
the Danube, stands the Parlatorium, a wooden shed in which the 
market (skela) is held three times a week. On account of the quaran- 
tine regulations, the inhabitants of Servia and Wallachia are prevented 
coming in contact with the subjects of Austria, and dare not cross the 
frontier without an escort. The Austrian quarantine is five days for 
those who come out of Wallachia, and ten for those from i 
increased to forty days in time of plague. The Wallachians, again, 
have a quarantine of five days against the Servians; so that none of 
the three parties can intermix for the purpose of buying or selling, nor 
can they touch each other’s goods. On this account, the building 
where the market is held is divided by three partitions, breast high, 
behind which the dealers of the three nations are congregated. In an 
open space in the centre is a table, by the side of which the Austrian 
quarantine officers take their stand, aided and supported by a guard of 
soldiers with fire-arms and fixed bayonets to enforee order and obe- 
dience. Whenever a bargain is made, the money to be paid is handed 
to one of the attendants, who receives it in a long ladle, transfers it to 
a basin of vinegar, and, after washing it, passes it on to the opposite 
aide, The goods to be purchased are placed within sight, and are 
immersed in a tub of water, or fumigated, when they happen to change 
owners, It is an amusing sight to see the process of bargaining thus 
carried on by three parties at the distance of several yards from each 
other, attended by the vociferation and gesticulation inseparable from 
such business. When the bartering is transacted, the Wallachians are 
escorted back to their own territory, as they had previously been in 
coming to the spot, by a guard of soldiers, and the Servians recross the 
river in their boats.” . 

The institution of quarantine originated at Venice, in which city the 
expediency of some precautions against the introduction of the plague 
was suggested by its extensive commercial relatidns with the Levant. 
A separate hospital for persons attacked by the plague was esta- 
blished in an island near Venice, in 1403; and the system of isolating 

gers and depurating goods appears to have been introduced there 
about 1485. The system thus established in Venice gradually spread 
to the other Christian countries in the Mediterranean, and has been 
adopted, to a greater or leas extent, over all the civilised world. 
Attempts haye been made to modify the quarantine laws without 
success. 

The reason why it is necessary for a nation to adapt its quarantine 


regulations to the received opinions upon the subject, is explained in 
the following extract from a reaped pase n 
rinted in the Malta ‘Government 


in the Mediterranean, which was 
Gazette” of the 19th December, 1838 :— The quarantine ee 
of the English colonies in the Mediterranean cannot be by th 
simple will of the English government without produ ineon- 
veniences far greater than those arising from the existing system. If 
the English government should change the quarantine regulations of 
Malta and its other colonies in the Mediterranean without previously 
obtaining the approbation of the sanitary authorities of the bour- 
ing countries, the pratique granted in those colonies wo’ , be 
received elsewhere ; and all vessels coming from any of those 

would be subjected to a quarantine of observation (from eight | 
fifteen days), The latter liability would attach to ships of the royal 
navy as well as to merchant vessels; so that no ship of war r 
from Malta could communicate with any part of France, wpe 
Austria, without being previously subjected to a quarantine of obsé1 
vation. Malta, in particular, would suffer most severely by bei 
unable to give an effectual pratique to ships performing q 

the harbour of Valletta, and by subjecting all ships clearing o1 
that harbour to a quarantine of observation. Not only would its 
transit trade be almost completely destroyed, but it would lose its 
importance as a quarantine station. Its im ce as & quarantine 
station is now daily growing, on account of establishment of the 
French steamers to the Levant, and the use of the overland Ley 
to India, It would, however, cease to be a quarantine station if it 
pratique was not received by the Board of Health at Marseille, and 
by the other sanitary authorities of the Mediterranean. In order, 
therefore, that the quarantine regulations of the English colonies 
in the Mediterranean might be safely altered, it would be 

that the alterations should be made in concert with the government’ 
of the neighbouring Eu in countries.” P 

The small states of Italy have been suspected (and, we fear, with 
justice) of abusing quarantine tions for the purpose of enting 
commercial intercourse, and also for the sake of the profit to be made 
by farming out the quarantine dues. 

The heads of the English law respecting 
the 6 Geo. IV. c. 78. is Act also confers upon the king in co 
extensive powers for making quarantine regulations. full official 
abstract of the re; ions established by this statute, and of the orders 
in council made under it, may be seen in M‘Culloch’s ‘Commercial 
we rs: article ‘ Quarantine.’ : ‘4 , 

In 1850, upon the invitation of the French Republican Government, 


it was agreed amo Fh cianecis othe Vexies, bed oars ae sin, 


or cloge to, the Mi 
subject of quarantine should be held in Paris, 
meeting from France, Great Britain, Austria, Russia, ini: 
the Papal States, Naples, Turkey, Greece, Spain, and Pi 
David, of France, was appointed president, and the congress from 
the 23nd of July, 1851, to the 19th of January, 1852. Although the 
resolutions come to by this body are important, they have only | 
very ially acted on up to this moment by the nations ese 
At one of the earliest sittings of the co! 
two kinds or degrees of quarantine be henceforth recognised; namely, 
quarantine of observation,” and ‘quarantine of rigor or strictness,” 
and that the third, or intermediate kind, “suspected quarantine” 
should be discontinued. Quarantine of observation involves only the 
enforced detention and isolation of a vessel with all sie and thing: 
on board for a specified time, due attention to ventilation and cleanli 
ness being required to be observed. In strict quarantine, besides a 
longer detention, and a more rigorous isolation, other special 
cautionary measures, including the disembarkation of persons and Eo 
cargo in a lazarétto, and their presumed disinfection by fumigation, 
&c., are imposed. i 

At the same congress, it was resolved that the three diseases— 
plague, yellow-fever, and pales cholera, should be held in & 
especial manner as demanding the use of quarantine measures for 
ction from abroad. 


convention, 
the Promo- 
ape ag the results of their deliberations, has hitherto been adopted 
by only a few of the represented powers, byes. by France 

‘ort 


declined to follow the example; for there is certainly much in the 
proposed restrictions upon freedom of intercourse, on account of the 
apprehended risk of imported disease, that appears to me to be un- 


the conference, the quarantine 
now actually more vexatious 


cuprates than it was re” as 
The National Association for Promotion of Social pod 


out of | 
quarantine are contained in 


a9 
council 


it was decided that only 


nbcessary, and therefore objectionable. And it is a Aact nob —s 
of notice, that in more than one of the countries which took 


“ 
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of these returns have been published by the Board of Trade. The first 
abstract, iy erg May, 1860, consists of an “ Abstract of the re- 


second paper consists of “ of information on the laws of quaran- 
tine,” published August, 1860. These papers contain by far the 
amount of information to be obtained at present on the subject, 
it is hoped that their publication will lead to permanent changes 

in the it laws of quarantine. 
QUARE 1 IMPEDIT. When an ecclesiastical benefice becomes 


allegation of personal incapacity, as illiterature, immorality, &c., the 

uare is brought against the bishop alone. Where 

the bishop has instituted a clerk upon the presentation of a party 

wrongfully claiming to be patron, the action is usually brought against 

the patron so claiming, and his clerk jointly; for unless 

ea y to the suit, a title to present by lapse will 

if the suit remain undetermined at the end of the six 

months, and the clerk instituted is shown to be an intruder. If the 

clerk be omitted, there can be no process (in a suit to which he is no 

to remove him from the benefice in case he has been instituted ; 

and the consequence will be that the plaintiff must lose his right of 
ing for the present turn. _ 

The which this action is now commenced is the same as in 
other snits (23 & 24 Vict. c. 126, s. 26). The plaintiff, in his declara- 
tion, sets out some former presentation to the same benefice, and if 
that presentation was not by himself, he must formally deduce a title 
to himself, by descent or purchase, from the party by whom the ka 
sentation on some former vacancy is alleged to have been made. e 
declaration must also show a Mistathanee before the bringing of the 
this the bishop and the clerk may disclaim all title, 
save only, one, as ordinary, to admit and institute, and the other, as 
presentee of the patron, who is left to defend his own right. But if 
the bishop has done more than he was bound to do as ordinary, 
ba agg Agena he has wrongfully collated the benefice, the plaintiff 
may, in lication, allege special disturbance in the bishop for the 
pores of him a substantial defendant. If the right be found 
or the plaintiff on the trial, the jury who try the cause are to inquire 
of three other points : 1st, Whether the church, &c., is full, and if full, 
of whose tation ; for if it be of the defendant's presentation, 
then the is removeable, provided the writ has been brought in 
due time ; 2nd, What the value of the living is, and this with a view 
to the assessment of damages, which are directed to be given by the 
statute (13 Ed. I.) ; 3rd, In case of pl (that is, of the benefice 
being full), upon a tion, whether six calendar months have 

between the avoi and the time of bringing the action ; 

the statute which permits a usurpation to be divested by a 

Quare impedit, does so only when the action is brought within the six 
and at common law plenarty is a bar to the action of Quare 
impedit, however early the action may have been commenced. If the 
jury find that the plaintiff had the right to present, and that his action 
‘was commenced within the six months, he has judgment to recover 
this presentation ; and if the church, &c., be full by institution of any 


clerk, issues to remove him, unless wi) the action was 
d , the bishop (not having been made a pry. to the suit) has 
ted by lapse; in which case the plaintiff loses the present pre- 


sentation, but is entitled to recover the full amount of the income of 
the benefice for two years from the defendant, the pseudo-patron, as a 
satisfaction for the turn lost by his disturbance ; and in case of inabilit 

to pay, the defendant is liable to imprisonment for two years. But if 
at the termination of the suit the church still remains void, the party 
to whom the presentation is found to belong, whether plaintiff or 
defendant, may sue out a writ “ad admittendum clericum,” by which 
the bishop is commanded to admit and institute the clerk of the 
successful party. If, upon this writ, the clerk be not admitted, the 


ion in damages against the bishop in an 


The patron only, and not the clerk, can maintain an action against 
the disturber. Bat under seyeral statutes in the yin of 
James 1., William and Mary, and Anne, w took away the right of 
presentation from Roman Catholic , the clerks presented are 
empowered to take certain Trodesian te support of their interests. 
The right of presenting to benefices bel to Roman Catholic 
patrons is yested by those statutes in the universities of Oxford and 
Cambridge, according to a distribution of counties given in the act of 
James I,; most of the counties in the south and west of England being 
for this purpose annexed to Oxford, and those in the north and east to 
Cambridge. The 12 Anne, st. ii. c. 14, provides (5. 4) that besides the 
writs of Quare impedit which the universities as patrons are entitled 


to bring, they or their clerks may file a bill in equity against any 
person presenting to such livings and disturbing their right of 
patronage, in order to compel a discovery of any secret trusts for the 
benefit of Roman Catholics in evasion of these statutes : and also (by 
11 Geo, II, c. 17) to compel a discovery whether grants or conveyances 
of such adyowsons were made bond fide to a Protestant purchaser for 
the benefit of Protestants and for a full consideration ; without which 
requisites every such grant and conveyance of any advowson is 
declared to be void, This is the only case in which the clerk is at 
liberty to interfere with the recovery of a presentation of which he is 
afterwards to have the advantage. 

The statutes giving to the universities the right to present to 
benefices belonging to Roman Catholic patrons do not affect the exercise 
of the right of patronage in any other class. Dissenters, and even 
Jews and S, may exercise this right. When the disability was 
first created, persons professing the Roman Catholic religion were the 
only class from whom any danger in a political or religious point of 
view was apprehended ; and the circumstance that persons who have 
been admitted to holy orders in the Church of Rome are capable of 
holding benefices in the Church of med may perhaps havefincreased 
er jealousy with which Roman Catholic patrons were regarded by the 

ture. 

It has lately been held that these statutes do not transfer any right 
of presentation to the universities where the patronage of a vacant 
benefice is vested in several parties, unless all of them be persons pro- 
fessing the Roman Catholic religion. If there be two patrons, one a 
Protestant and the other a Roman Catholic, the entire right of 
presentation vests in the former, 

Finally, no person shall bring a Quare impedit or any suit to enforce 
a right to present to or bestow any ecclesiastical benefice after the 
expiration of the period during which three clerks in succession shall 
have held the same, all of whom shall have obtained possession thereof 
adversely to the right of such person, or of some person through 
whom he claims, if the times of such incumbencies taken together 
shall amount to the full period of sixty years; and if the time of such 
incumbencies shall not together amount to the full period of sixty 
years, then after the expiration of such further time as with the times 
of such incumbencies will make up the full period of sixty years. 
(3 & 4 Will. TV. ce. 27, 8. 30.) 

QUARRY and QUARRYING. A quarry is an excavation in the 
ground, from whence are extracted marble, stone, or chalk, for the 
purposes chiefly of sculpture, building, and civil engineering. The name 
appears to have been applied to such excavations from the circumstance 

+ the materials obtained from them are there quadrated or formed 
into rectangular blocks. 

Egypt abounds with rocks of caleareous stone, sandstone, and 
granite ; and all these materials have been employed in the formation of 
the massive works which yet remain to attest the magnificence of the 
ancient people of that coun The walls of most of the temples were 
constructed of sandstone, which appears to have been chiefly obtained 
from the quarries stretching along the banks of the Nile, in the 
mountains of Silsileh; but the obelisks and statues which adorned 
those temples are formed of Syenite, or Oriental granite, drawn from 
the quarries in the islands of Phile and Elephantine, and particu- 
larly from the vast excavations in the mountain terraces about. Syene. 
( . Antig.’ ‘Library of Entertaining Knowledge.’) The stone 
which has served for the pyramid of Cheops is a carbonate of lime, of 
alight gray colour; and the same kind of stone forms the interior 
mass of the pyramid of Mycerinus ; but the latter is covered with red 
peraite, The monolith at Sais, in the Delta, was formed of a single 

lock of granite, which was floated down the Nile on a raft, from the 
quarry in Elephantine. (Herod. ii, 175.) 

The master-pieces of Grecian sculpture were executed in thé rich 
white marbles of Attica and the islands of the Archipelago. The 
te of Mount Pentelicus near Athens supplied the materials for 

e Parthenon and the temple of Theseus in that city, and for the 
temple of Ceres and Proserpine at Eleusis; and both in Greece and 
Asia Minor an abundance of stone of a greenish-white was dug from 
the earth for the ordinary p of architecture. The marble of 
Pentelicus, which lies on the surface of the rocky mountain, was 
obtained by cutting the side of the hill into vertical cliffs; and about 
the foot of the escarpment there still remain some of the blocks of 
marble partly cut in form for the shafts of columns, The quarries at 
Ephesus are said to have constituted an immense labyrinth. The 
quarry in the hill Epipole, with the stone from which the edifices of 
Syracuse were constructed, appears to have been of vast extent, since 
it was capacious enough to contain the 7000 Greek soldiers who had 
been taken prisoners when the army of Nicias retreated from that city. 
(Thucyd, vii. 86.) The quarries of the Greeks and Romans were 
worked by slaves ; and as the labour was of a severe kind, we find 
frequent allusions to the practice of sending unruly slaves to work in 
the quarries as a punishment. 

We learn from Vitruvius (lib, ii. cap. 7) that the buildings of ancient 
Italy were constructed with stones of several different kinds. The 
Tiburtine or Travertine stone is a calcareous rock; it was employed in 
constructing most of the buildings of ancient Rome. The quarries in 
Umbria and Picenum furnished a white stone which could be cut with 
a saw, and would stand well in situations where it was sheltered from 
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the weather, but was liable to be destroyed by rain or frost. On the 
other hand, the red stone obtained from the quarries about the Vulsi- 
nian Lake ( Bolsena), on the borders of Tarquinii, would stand both frost 
and fire, and would last for ages: on which account it was generally 
employed for sculptured works, After the destruction of Rome by 
fire, in the time of Nero, the houses are said to have been rebuilt of the 
Alban and Gabian stone, which has the property of resisting the action 
of that element. The quarries of Carrara, on the north-western slo 
of the Apennines, have long been celebrated for the fine white marble 
which is go much employed in the north of Europe for statuary. 

The British Isles abound with stone of nearly ev ifferent kind 
that can be employed with advantage in architecture. quarries of 
Aberdeenshire supply large quantities of the best granite, which is 
pax for bridges, river walls, and every work where strength and 
durability are most required. The Peterhead granite from the same 
county takes a beautiful ish, and is frequently employed for 
columns, chimney-pieces, and other ornamental works. The Grampian 
Hills in Scotland, the quarries in the county of Dublin, and those of 
Newry in the county of Down, in Ireland, also produce several varieties 
of the like material. In England granite is obtained chiefly, and in 
great abundance, from the quarries in Cornwall, where that material is 
usually designated moor-stone, 

Sentiacon both red and white, is obtained in large quantities for 
the purposes of building, from Yorkshire, Lancashire, and Derbyshire ; 
and the principal edifices in Shrewsbury have been constructed chiefly 
of the white kind which is furnished by the quarries near Grinshill in 
Shropshire. A millstone-grit, now much in England, is supplied 
from Bramley and Hedon in Yorkshire. The red sandstone is dug 
from the quarries at Barra, Tranent, and other places in Lothian ; from 
those at Kingudie in Perthshire, and also from Arbroath in Forfar- 
shire. In Ireland it is obtained from the quarries in Tipperary, and 
the county of Cork. : 

State QuaRRIES are noticed in a separate article. 

The stone most extensively diffused over England and Ireland is that 
which is denominated limestone, and which, from the facility it affords 
for working it, is most generally called freestone. It is quarried to 
some extent in Gloucestershire, Shropshire, Derbyshire, and Oxford- 
shire, and a gray species is obtained in Yorkshire and Northampton- 
shire; but the principal quarries oi this material are in Dorsetshire and 
in the country about Ba‘ Those in Dorsetshire are situated about 
Kingston in the Isle of Portland, and at Swanwich, or Swanage, in the 
Isle of Purbeck. The most extensive quarries about Bath are at 
Combe Down, where the ground has been undermined for several 
‘miles. More than 30,000 tons of Portland stone are said to be ex- 
ported annually to London, where it has been very generally employed 
from the time that Inigo Jones used it in the construction of the 
Banqueting-house at Whitehall. It was also extensively used by Sir 
Christopher Wren in the building of St. Paul's cathedral, the Monu- 
ment, and most of the public edifices in the city after the great fire 
which occurred in 1666, It is, however, not so much used at present as 
formerly, ‘The stone obtained from Purbeck is of various kinds ; some 
of it, which is capable of taking a good polish, has been used for the 
pillars of Salisbury and Canterbury cathedrals. It is ofa darker colour 
than Portland stone, and in general it is not so good; the blocks 
raised from the quarries are also smaller. The material is frequently 
used as a flag-stone for the steps of buildings and for paving the streets. 
The hills containing the stone lie in a direction nearly east and west ; 
the beds have a considerable dip or inclination to the horizon, and 
being covered by a large mass of earth, the men work in quarries 
under ground. The stone of Portland and Purbeck constitutes the 
upper oolite formation of the geologists; and in the former district 
the quarries are cut through several different beds, The first, or that 
immediately below the vegetable earth, consists of a cream-coloured 
limestone, three or four feet deep; and next to it is the cap-stone, 
which is of the same colour, very hard, and about ten feet thick. 
Below these is a species of rock composed of fragments of oystershells 
cemented together; and still lower is a bed, five feet thick, of good 
white stone. This is followed by a quantity of flint about six feet 
deep, a second bed of good stone five feet deep, and a thin layer of 
stones of small value. The best building-stone lies still deeper, and 
the beds of it vary in thickness from seven to fourteen feet, Under- 
neath all these are masses of flints, extending to the depth of fifty or 


feet. 

The quarries near Bath furnish the stone which bears the name of 
that town, and which occurs generally in three beds, of variable thick- 
nesses and different qualities. That in the middle is far superior to 
those which are above and below it. The depth of the middle bed is 
in some places as much as 30 feet ; the stone when first taken from the 
quarry is soft, but it becomes hard after having been for a time 

to the air. The depth of the upper bed varies from 20 to 
above 50 feet, and the material is either shelly or argillaceous; that of 
the former kind appears to have been employed by the Romans 
for the ees oy ae in this part of the country, and is 


durab 
*"The marble and limestone quarries which were opened near 
Plymouth in 1812 furnished the material used in the formation of the 
breakwater at that place; the stone was raised from thence in blocks 
weighing from one to above five tons, The material selected for the con- 


struction of the Houses of Parliament is a magnesian limestone, which | 

abounds in all the tract of country from Durham to gine cd 

and that which is actually employed is obtained from several 4 

ent quarries, aig | near Norfall and Anston in Yorkshire, 

and near Bolsover erbyshire, 

selection wil] be found noticed under Stone For Buriprna. om 
Limestone is found in Scotland, where it is occasionally employed 


opened in Queen's county, and in the counties of Dublin, 
for its 
good flagstones for paving are obtained at Shaw ‘ 
afford in 
for building; and the best stones for 


for architectural purposes. It is also tiful in parts of 
Ireland; and quarries of this material, oes rich had, bos 
and Cork. The limestone district of Kilkenny is 
quarries of black marble so much used for ornamental f 

in the same 
county. ox 

The quarries in the Cotswold Hills in Gloucestershire a 

abundance a peri ne prsare 
pavements are ob’ from those at Ealand, or Eland, near Halifax 
in Yorkshire. The quarries near Maidstone, on the south bank of 


the Medway, produce much of what is called tone, a material 
which is occasionally used in Kent for building, but chiefly in the 


construction of sea-walls and for Paving the roads, Lastly, about 
Reigate and Godstone in Surrey is fo’ a soft stone which has the 
property of withstanding the action of fire, and which on that account 
is much used for chimneys, ovens, and furnaces; but it is scarcely fit 
for any other so cg = 7 
A valuable table of the principal quarries of sandstone and 


limestone in England accompanies the ‘Report connate ae 
Qualities of Stone with reference to the New Houses of Parli: 


ment’ (1839). : i 
Having thus explained the nature of quarries, we proceed to notice 
q ing, which is the operation of e: ing from the ground, or 


xtracting 

detaching from the sides of rocks, marble, stone, or other minerals, in 
considerable masses; generally also this operation is accompanied by 
a reduction of the masses to lar forms. 

When the material to be excavated lies verti te 
of the ground, the work commences by removing the earth to a depth 
sufficient to lay that material bare, in order that it may be separated 
into blocks, and removed ; but when the stone, &c., is in the interior, 
and near the side of a mountain or hill, the workmen proceed as 
in the operation of mining, running galleries into the ground, and 
ernie pillars of the material for the support of the mass ve 

em. 

A quarry of small extent is opened by sinking vertically in 
ground a shaft, into which the men descend by ladders; and 
blocks of stone, being se} from the mass, are drawn up by means 
of cranes, which are worked by a windlass or other n In 
working the larger quarries, the vegetable mould forming the 
surface is removed by the peat and the beds i i 
neath, generally consisting of rag, or stone of an inferior conten i 
broken up by gunpowder or otherwise, and conveyed to a distance. 
The stones intended for sale, and which are generally in beds much 
below the surface, are sometimes also detached from the mass by blast- 
ing [Mrnive]; but as by this process the blocks are broken irregularly 
and the stone wasted, a different method is generally employed. The 
large mass of stone, as it exists in the quarry, consists of strata con- 
tiguous one to another, and the surfaces in contact form planes of 
cleavage ; in lines parallel to which the stones being more 
divided than in any other direction, these lines constitute what 
called the cleaving grain of the material. In order, therefore, to 
rate a large block from the mass,a series of iron wedges, 
line a few inches asunder, on the natural face of the 
the direction of the cleaving grain, are driven into 
a part is loosened: a channel is then cut in the direction 
length of the intended block, and at a distance from the 
of the stone equal to its required breadth ; and wedyes 
in the channel, they are driven by 
split in that direction also. In the hardest stones, the 
placed not in the channels, but in what are called 
the direction in which the block is to be severed 
similar o ion is then performed in the direction 
the block; and thus a large portion is detached 


mass, 

The mpgs) of tad stone be different quarries are in different 
positions ; uently they are horizontal, but erally they are 
inclined to that plane, and sometimes they are Bh i ; 
also both the first and last of these positions are assumed by the stone 
in the same quarry. It is evident that the se ion of the blocks 

natural strata are 


from a mass niust be most easily effected when 
in vertical positions. 
After the blocks have been severed from the mass, they are reduced 
as nearly as ible to a rectangular form; and this is done by means 
of a tool called a kevel, pointed at one end and flat at the with 
which the irregular parts are knocked off. The blocks are 
by means of cranes which are capable of being moved 
, raised upon trucks or low carriages; and these are drawn, 
generally on iron railways, to the quays or wharfs where 
put on ship-board. A curious account is given by Vitruvius of 
unsuccessful attempt which was made by an engineer named Paconi 
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to bring from a quarry a mass of stone containing about 576 cubic 
feet. For this purpose, two broad cylinders of wood, 15 feet in 
diameter, were constructed; and the stone, being raised from the 
ground, was made to rest between them, the line of its length being in 
a horizontal position in the direction of their common axis, then a 
rope being wound round the circumference of the united cylinders in 
the middle of the length of the latter, and one end of it being made 
fast to the harness of the oxen, it was intended that, by the motion 
of the animals, the cylinder should revolve on the ground, and the 
stone be brought up to its place. The contrivance appears to have 
failed; but had the oxen been attached to the two ends of the cylinder 
instead of its middle, there is no reason to doubt that it would have 
succeeded, J 


So far as concerns our own country, granite is the hardest stone 
ied in any considerable quantity. The operation in 
ish granite is believed to have been the detaching and working of 

_ a block weighing 33 tons, for an obelisk. The granite of Brown Willy, 
sent down to Wadebridge for shipment; that of the Cheesewring, 
jo at Liskeard ; that of the Par Valley, shipped at Par Harbour ; 

that of Penrhyn, shipped at Falmouth,—are well-known examples 

of Cornish granite. In some of these quarries the stone is of beautiful 
texture, and glistens brightly in the sun; so hard is the stone, that 
blows of the picks against it give forth a real musical sound, vary- 
in pitch according to the size of the pick. We have said that the 
of gunpowder is rather limited in quarries of stone for building, 
because the substance is apt to be too much shattered by this explosive 
force. We may, however, refer to BiastiNe for further information 
as to this i in those instances where an electric cur- 
rent is employed to ignite the powder. Enormous masses of Holyhead 
mountain are now being quarried in this way, to furnish materials for 

a new breakwater in the harbour of refuge; a railway extends from 

the place of detachment to the’ place of deposition, thereby greatly 


the operations. 

At the Aberdeen meeting of the British Association, in 1859, Mr. 
Gibb gave an account of the Aberdeenshire granite quarries, from 
which it that those quarries have been worked about two 
centuries sit a halt The operations were on a small scale until about 
the year 1741, when an extensive fire at Aberdeen led to a municipal 
order that the fronts of houses should be built of stone, instead of 
wood as heretofore. Aberdeen granite was first used in the London 
streets in 1764; but Waterloo Bridge was the first great metropolitan 
work constructed in this stone. The quarries are about twenty in 
number, and five kinds of granite, technically known as blue, 
red or Peterhead, light red, soft gray, and white. It exhibits irregular 
masses, and a columnar structure. A good deal of blasting is neces- 
sary in the operations. The best stone is now found at some depth 
beneath the surface, Dressing machines have occasionally been tried 
to bring the blocks of granite into form, but they have not been satis- 
factory, because they acted like a plane; whereas granite requires a 
kind of ve action to bring down the surface. There are about 
500 en and 50 horses at the quarries. The produce is now 
about 50,000 tons annually, of which 30,000 tons are exported. 

It is right to observe that builders generally consider it advantageous 
to dispose the stones in the lower part of an edifice in the same posi- 
tion as they had when lying in the quarry ; it being understood that 
they are then best capable of supporting the weight of the super- 
structure. 

QUART, the same word as quarter, but always used (in our language) 
for the quarter of a gallon. [Gatton] 

QUARTER, the fourth part of anything. The frequency of divi- 
sion into four parts has caused the word to be used sometimes in the 
sense of a part or portion allotted. Thus the portion of a camp or 
barrack allotted to one soldier is called his quarters, 

QUARTER, [Herarpry.] 

QUARTER-SESSIONS. [Sessions.] 

QUARTER-SQUARES. A table of the fourth part of the squares 
of numbers may be substituted for one of logarithms in multiplication. 
For since 

(a+b (o—>) Lap, 
4 4 
a table which gives the squares of the halves of numbers will, by the 


the halves or quarter-squares, give the pro- 
duct. Where a+ and a—d are odd, the fraction } is omitted Foun 


both squares, which obviously produces no effect. Thus the tabular 
quarter ph 5 is not 6}, but 6. [Tance.] 
QUAR , & term of astrology and ancient astronomy. Two 


bodies are said to have a quartile aspect when their longitudes differ 
by 90 degrees, or one quarter of the whole great circle. 

QUARTZ. [Stxicon. 

QUASSIA, The of two different trees is known in commerce 
by this name : one, formerly very common, but now extremely rare, 
is obtained from the Quassia amara (Linn., f. supp. 235, and Woodv., 
t. 77), a native of Surinam, Guayana, &c.; the other, Picrena excelsa, 
Lindley (Quassia excelsa, Swartz), is a native of Jamaica. Both kinds 
are imported jn billets, sometimes a foot in diameter and several feet 
long; but before being used for medicinal , they are cut into 
chips, which are of a light gray colour, or, exposure to the air, 


of a yellow or brownish hue. The physical characters of the two sorts 
are so similar, that it is difficult to distinguish them ; but a watery 
infusion of the Surinam quassia by permuriate of iron is only rendered 
turbid, with grayish flocculent pieces floating in it, while that of the 
Jamaica quassia is rendered black by the same re-agent. Both are 
devoid of odour, but possess an intensely bitter taste, which is stronger 
but more disagreeable in the Jamaica quassia. This property at once 


distinguishes quassia from any other wood which may be substituted — 


for it. The active principle seems to be quassite, a neutral body, which 

ises in white prisms, and is readily soluble in alcohol. Quassia 
has a poisonous influence over many of the lower animals, and perhaps 
even over very susceptible individuals of a higher grade. The infu- 
sion of quassia should be made with cold water. The bitter cup, now 
popular, is made of quassia, and is a convenient form of obtaining an 
infusion. 

Quassia is regarded as a pure and simple bitter, possessing tonic 
properties of a very marked kind; and hence it is useful in many 
forms of debility, particularly of the stomach and muscular system. 
It is generally given in the form of infusion, which serves as a conve- 
nient vehicle for some of the preparations of iron, especially the proto- 
sulphate and the phosphate. “The Jamaica quassia ought not to be 
employed as a vehicle for the permuriate of iron, as an inky fluid, 
instead of a clear transparent one, is the result. The want of aroma 
may be obviated by adding to the infusion a portion of the compound 
tincture of quassia (‘ Pharm, Edin.’), which renders it more grateful 
and more beneficial. 

Infusion of quassia, sweetened with sugar, is useful to destroy flies, 
and is much safer than the fly-waters made of king’s yellow or orpi- 
ment, a poisonous compound of arsenic; for should children or others 
drink the infusion, improved appetite would be the only result, 
whereas death is the frequent consequence of drinking the arsenical 
fly-water. 

QUASSIN, or Quassite (C,,H,,0,?). The bitter principle of quassia 
wood. [QuasstA amara, in Nar. Hist. Dry.] It may be obtained 
by treating the solid aqueous extract with alcohol, evaporating, and 
recrystallising. It forms small, white, opaque prisms, inodorous and 
very bitter. Nitric acid converts it into oxalic acid. 

QUEEN, from the Saxon cpen, used to denote mulier, femina, 
conjux, as well as the most distinguished of women and wives, to 
whom now it is only appropriated. The other use of it, as betokening 
a sovereign princess who has succeeded to the kingly power, is an 
application of it not originally contemplated. 

e king’s consort has been regarded in all countries as a person of 
eminent dignity, and has been invested with privileges not allowed to 
any other married woman. In England she can purchase lands, and 
take grants from the king her husband; she has separate courts and 
officers, including an attorney- and a solicitor-general ; she may sue 
and be sued apart from her husband, have separate goods, and dispose 
of them by will. She pays no toll, is not subject to amercement, and 
has a share in fines made to the king for certain privileges, which last 
is called queen’s gold. Anciently manors belonging to the crown were 
assigned to her in dower, but this provision is now made by a Parlia- 
mentary grant. Again, there is thrown over her person a peculiar 
protection, It is as much treason to compass or imagine the death of 
the king's conSort as of the king himself. To violate or defile her 
person is also treason, though she be consenting. It has been the 
usual practice to crown the queen with the same kind of solemnities as 
at the coronation of a king. In the case of Caroline, the consort of 
King George IV., who was living at the time apart from her husband, 
this was not done; but her right was asserted at the time by Mr. 
Brougham before the Privy Council. 

The chief distinction between a queen-dowager and the widow of 
any other person of eminent rank lies in this, that though she marry 
with a commoner, she does not lose her rank ; but no one can marry a 
queen-dowager without the special licence of the sovereign. 

A queen-regnant, or princess who has inherited the sovereign power, 
differs in no respect from a king as to the political rights vested in the 


QUKEN.CONSORT. [QuEEN.] 

QUEEN’S METAL is a white alloy, used for making spoons, knife- 
handles, teapots, &c. It is intermediate in properties between PewTER 
and BrrranytA-Merat, and consists of 9 parts of tin, 1 of antimony, 
1 of bismuth, and 1 of lead. 

QUERCETIC ACID, [Querorrrr,] 

QUERCETIN. [QueErcrrTRiy.] 

QUERCIN. A crystalline matter said to be contained in oak-bark. 

QUERCITANNIC ACID. [Tanto Acips.] 

QUERCITE (C,,H,,0,,). A variety of sugar contained in acorns. 
It separates out in transparent prismatic crystals from a concentrated 
and fermented infusion of acorns; the tannin having first been 
separated by the addition of lime, It is soluble in water and in proof 
spirit, is not fermentescible, and does not reduce alkaline tartrate of 
copper. [Mannire.] 

QUERCITRIC ACID. [Quercrrriy.] 

QUERCITRIN. Querecitric Acid (C,gH,,0,,+2 Aq.). The yellow 
colouring matter contained in quercitron bark. [QuERcUS, tinctoria, 
in Nar. Hist. Drv.] An alcoholic tincture of the coarsely comminuted 
bark is treated with gelatin to remove tannic acid; on evaporation 
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uercitrin crystallises out. It is an inodorous, bitter, crystalline 
opie slightly soluble in boiling water, absolute alcohol, or ether, 
readily so in hot acetic acid, and very soluble in solutions of soda or 
ammonia, 

Quercitrin is a glucoside; that is, by the action of dilute acids it 
breaks up into grape sugar (glucose), and a new body to which the name 
quercetin has been given. 

Quercetin (C,,H,O,,) is a citron-yellow granular powder, inodorous 
and tasteless. It is insoluble in cold water, only slightly soluble in 
hot water, but very soluble in alcohol or in alkaline solutions. Like 
quercitrin it is coloured green by oride of iron. Hlasiwetz has 
recently found that quercetin itself contains the elements of a sv 
identical with phloroglucin, associated with a talline acid to which 
he gives the name querecetic acid (C,,H,,0, + 7H). 

QUERCITRON. The barks of Quercus tinctoria, the quercitron or 
black oak, and of the Q. alla, or white oak, of North America, are 
officinal in the United States, and that of the Q. tinctoria in the German 
pharmacopeia, but not the British. In the former they are em- 

loyed from convenience, as being indigenous, though confessedly 
inferior in tannin and astringency to the Q. Robur (pedunculata) of 
Europe. The German pharmacopceias give quercitron a place because 
it furnishes a useful ent for the salts of iron; its infusion yields 
no precipitate with gelatine. But its employment in dyeing, and also in 
dressing leather, is the chief cause of its being imported into Europe. 
There is one inconvenience in using leather tanned with it, namely, it 
imparts a yellow colour to the outage of the wearer, This can he 
avoided by subjecting the leather to a particular but expensive process: 

The same reese Batya though in less degree, are possessed by 
quercitron bark as by that of the common oak-bark. It enjoys, justly 
or unjustly, the same reputation in America, as a preventive or cure of 
consumption ; so threatened with consumption resort to bark- 
mills and tan-works. For medical purposes an infusion with cold water 


is best. 

QUERCUS PEDUNCULATA (Willd.) The bark of this species, 
the true British oak, is used in medicine, Its appearance varies with 
the age of the bark, as well as of the tree from which it is obtained. 
Its excellence is determined by the period of the year when the tree 
has been barked. The best is obtained from coppice oaks, not from 
old or full-grown trees, and is better from the branches than the trunk. 
According to Sir H. Davy, the greatest quantity of tannin exists in 
the bark in spring, at the time when the buds begin to open (‘ Agricul. 
Chemistry,’ 4th ed., p. 87), which is confirmed by Biggins, This is the 
period usually selected to decorticate the trees, owing to the greater 
ease with which it is then effected, the cambium which exists between 
the bark and wood allowing of their easier separation. The interior 
cortical layers are much richer in the active principles than the 
external ones, 

Oak-bark is commonly met with in pieces from one to two feet long. 
That from young stems or branches is generally thin, tolerably smooth, 
having a silvery or ash-gray cuticle, and frequently clothed with lichens, 
chiefly of the genus Verrucaria or Opegrapha. When newly detached 
it is whitish internally, but by exposure to the air it deepens into 
brown, and becomes fibrous and cracked, The bark of old stems is 
much thicker, very rough and cracked, and greatly inferior in quality. 
The chief chemical constituents are: tannin (impure tannic acid), 
tannates of lime, magnesia, potash, &c., gallic acid, uncrystallisable 
sugar, pectin, and lignin, It has the peculiar and well-known odourof 
tan, and a bitter astringent, but afterwards sweetish, mucilaginous 
taste. 

Oak-bark possesses all the properties of astringent substances, except 
the power of decomposing tartar-emetic, [AsTRINGENTs; ANTIMONY. ] 
It is more employed externally than internally as a wash or injection. 
By long-continued application it can almost tan the living tissue, and 
either strengthen a weak part of the skin, or convert a secreting into a 
non-secreting surface, as in cases of prolapsed or inverted uterus. One 
of the most valuable applications, and at the same time cheapest, to 
surfaces threatened with gangrene from pressure, as in fevers, or old 
bedridden persons, is a wash formed by digesting oak-bark in weak 
distilled vinegar, and, after straining, adding hydrochloride of ammonia. 
It is not only unn , but injurious, to make a decoction of oak- 
bark: no tanner would think of boiling his oak-bark before steeping 
his hides in it. 

Powdered oak-bark with chamomile flowers is a cheap and often 
effectual mode of checking the paroxysms of agues. 

(Cullen's Mat. Med. ; Pereira’s Mat. Med.) 

QUERCUS INFECTORIA. [Gatts.] 

QUEVENNE'S IRON, [Merats.] 

QUI TAM. In those statutes by which certain acts are prohibited 
under a penalty, it is usual to encourage the enforcing of the penalty 
by ap inting the whole or some part of it to be paid to the person 
who 1 take the risk and trouble, and incur the odium, of brin, ig 
the matter before a court of law. Where the part, commonly a 
moiety, is given to the king, the informer suing for the penalty pro- 
ceeds in this form: “A. B., who, as well (qui tam) for our lady the 
queen as for himself, in this behalf prosecutes, complains,” &c, 

When a qui tam or other action is commenced, no other person 
can afterwards sue the defendant in respect of the same offence, what- 
ever the result of the first action may be, It is therefore not unusual 


for offenders against 1 statutes to seek to protect themselves ; 
procuring one of friends to sue. This, howeyer, will be of no 

avail against a subsequent informer suing bond fide, poe the 
fraud and collusion in getting up the first action can be shown. 

QUIA EMPTORES. i ‘rUDAL System.) : 

QUICK HEDGES. [Hences,} ; 

QUICKLIME. [Caxcivm.] ; 

QUICKSANDS are those masses of loose or which are 
formed on many sea-coasts and generally at the mouths of rivers : those. 
of the Nile and Senegal are among the most remarkable for these 
accumulations, The sands are generally conveyed " the rivers from 
the interior of the country, and being at first by the waters of 
the ocean, they become, in many instances, by the action of the win¢ 
and tides, moveable bars, which are very us to shi 
loose sands on the coasts are, when dry, driven by winds over bo 
which they then cover often to a considerable ome 
fertile ground and occasi entombing whole : the coasts of 
Cornwall and Norfolk in England, and of Jutland in Denmark, a 
particularly subject to these encroachments [Dunes]; and it is stated 
that in the latter country there are vast beds of sand so loose as to b 
incapable fake drat the weight of a man. In Greenland there 
chain of ice-hills between two promontories of moving sand, which is 
driven by the winds far out to sea. : 

The easterly movement which gives the character of anickeanta to 
the arenaceous deposits in and around the mouths of the Nile, 
place at all depths, and is extended to the shore itself. It is « 
the westerly gales and prevailing north-west breezes, which have 
produced a range of sand-dunes extending from Cape Boulos at 
most northerly point of Lake Boulos, eastward of the Rosetta brat 
of the river, to the mouth of the Damietta branch. These winds 
both the accumulating and moving causes of this “ stream of : 
dunes,” as it has been termed. fast as the wind removes the 
sun-dried sand from the beach, the surf re-accumulates it yd 


er 


nding to the Damietta mouth on 
the west. It is also blown along the coast in a succession of dunes 
one wind, or in part back into the sea by another, less ent, 
but more violent wind. The subject is importantly L with 
that of one of the most remarkable projected i abe of the present 
age, the “ canalisation” of the Isthmus of Suez, order to effect a 
navigable communication between the Mediterranean and the Red Sea. 
The subject has been treated by one of our most wicr id marine- 
surveying officers, Capt. Thomas A, B, Spratt, R.N., F.R.S., San 
Investigation of the Effect of the prevailing Wave influence on the Nile’s 
Deposits, and upon the Littoral of its Delta,’ dated Alexandria, ab 
1858, printed with four lithographs of maps and sections, by the 
British Admiralty in the following year;.and from which copiov 
extracts have been made public in a parliamentary return of 

The preceding notice of the Niletic deposits has been derived from th 
original paper. Capt. Spratt’s actual investigation was of the most 
practical nature, by the observation of the winds and sea-currents, the 
examination of the coast, that of the sea-bottom by dredging, the 
mineralogical and chemical examination of the deposits, e ed 
broadly, is this, that the Mediterranean entrance to bgt ai 25 ni 
would be perpetually filled up by the moving sands of ile drifted 
by the sea along the coast, and that, in the attempt to construct and 
maintain it, millions of money would be fruitlessly lost in the depths 


of the sea, 

The sand of ot Heath, which rests on the London clay, is in 
many places, at a few feet below the surface, saturated with water so 
as to constitute a perfect quicksand: and, on the borders of Oman, in 
Arabia, there was discovered by Baron yon Wrede a remarkable quick- 
sand, which is said to be more than 60 feet deep, * : 

QUICKSILVER. [Merrcury.] 

QUIETISM is the name of the doctrine of certain ascetic Chi 
who taught that the chief duty of man was to be wrapped up in the 
continual contemplation and love of God, so as to become totally 
independent of outward cireumstances and of the influence of the 
senses, and they contended that when a man arrived at this state of 
perfection, the soul had no further occasion for prayer and other 
external devotional practices. Quietism is, in fact, the extreme of 
asceticism and of Sip kat Gerokion, Fea haye been wey ot) 
disposed in all ages o ristianity, without ing a sect, even 
the Mohammedans and Brahmins have their ‘quietista but it was a 
Spanish priest called Michael Molinos, in the 17th century, who first 
embodied the principles of quietism in his works, which were co! 
demned at Rome, where the author was imprisoned and died in 1696. 
About the same time Madame Guyon, or Guion, in France, showed 
herself a great advocate of quietism. She was bapporeed Wy Fenelon, 
and ee, by Bossuet. [Guyon and Feneon, in Broa. Div.] 

Q A, or QUINIA,—one of the alkaloids of cinchona— 

ies of. The mode of procuring this and other alkaloids 


, and the mode of foeeping, aosne of the numerous salts and com- 
binations of these bodies, are ly given under Crncnona, \LOIDS 


or, Soon after their discovery they were employed in the t ent 


"details reference may be made to Pereira’s ‘ 


entitles it to 
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of disease, and some advantages over the crude bark, the 
insolubility of woody fibre of which seriously distressed the 
stomach. A brief notice of these can only be given here; for fuller 
at. Med.;’ Royle’s 
‘Mat, Med.;’ but the fullest exists in Dierbach, ‘ Die Neuesten 
Entdeckungen in der Mat. Med.,’ vols. i. and ii. Pure quinia is too 
insoluble to admit of use. Some of its salts or solutions are used. 
i is more soluble, but it also is only given in solution or com- 
bination. These may be classed under the acids, inorganic and organic, 
and the menstrua or solvents employed ‘to facilitate their administra- 
tion, augment their power, or render them more grateful to the 
ient. Of all, the most common is the sulphate of quinia. This is 
und in two states—the strictly neutral, formerly called disul- 
phate, and the bisulphate, The superior solubility of the former 
Disulphate of cinchonine, and disulphate of 

uinidina termed sulphate of cinchonia, and sulphate of quinidina, 
there are also bisulphates of these alkaloids) have the advantage 
greater cheapness, and probably equal effi A combination of 
an inorganic acid and an organic, in the form of a sulpho-tartrate of 
quinia, in syrup, bas been used, but probably it has scarcely any 
advantage but from its greater palatableness, a merit found in a 
saccharated solution of bark, or combining extract of bark with con- 
table to children. Similar 
in the officinal compound 
tincture of quinia. Amorphous quinine, as it is found in quinoidine, 
+ teste: $a a most valuable form, and has the 


=a 


of a febrile character, and of malarious origin, and markedly 
jodic in its nature, the utility of quinine is most ing; and as 
occurs mostly among the poor,a cheap but effectual remedy is 
i aie uriate of has the ad 
te or muriate of quina e advantage of greater 
ellie. thes other 


solubili pga lag glace ne ig Belle ged reasons, 
to @ superior power over some forms of quartan i, par- 
ticularly of a typhoid Nitrate of quina is very insoluble in 
water, but easily so in ol. A tincture is therefore a good form. 


of quina is equally and easily soluble in water and in 
aleohol—either may be used as its solvent. In the treatment of the 
neryous exhaustion of literary men, this preparation is of great 


of malarious origin. y 

A syrup also is formed, which is acceptable to chi 
trate of quinine and iron is a most eligiblecombination. Kinate and 
tannate of quinine are useful forms. Arsenite and arseniate of 
qalanad ist Sormn of Saitek, utility, both in intermittent diseases and 
in skin affections, particularly if,in the latter cases, associated with 


ate of quina is little known or used, except a8 a sulpho-tartrate 


OS thal cceatg sey ee aie ener a range 
ov ig daangedor egy ching pearagae warts 4 
junction wi preparation, is a very potent anti-periodi 
‘Acetate of quina and iron is also a commendable tonic, especially in 


i of quina is liable to the objection that it has a most 


Vi 

repulsive odour. But its as a tonic in nervous affections is very 

great ; pop ag erg wecagry bn ved a useful support, 
Hydriodate of quina is well suited to the debility of strumous 


Hy of quina is well suited both for some cases of inter- 
mittents, in which sulphate, from its ing properties, cannot 
be borne, and for all cases where a tonic anti ic are 
indicated, such as convulsive disorders, St. Vitus’ dance, &c, 

og. ayy of quina is very soluble in alcohol, but not in cold 
water, it is decomposed by hot water. It is appropriate 
2 ce a a etn ly where the sulphate cannot be 

e. 

Lactate, oxalate, and chloride are fitted for some peculiar cases, and 
have their respective advocates, : 

bot cane takes, uor of quina is one of the best preparations, and 
one of the most acting. In severe influenza and depressed 
states of the system, it surpasses all other forms; but some persons 
cannot bear ammonia. Wines of and wines of quinium exist, 
and are in request, but many owe as much to the wine as the quinine 
for the favour they enjoy. 

Solutions of quinine, of hydriodate of quinine, and of valerianate of 
quinine in iver oil are vended, but rapid decomposition occurs. 
So they should only be prepared immediately before they are to be 


en. 

QUINCE. The fruit so called is the Oydonia is of botanists, 
of which there are three varieties, the apple-s pear-shaped, and 
the Portugal quince. The last is by some reckoned a species, There 


are also some sub-varieties of the others. The quince-tree is used, and 
chiefly propagated in this country, for furnishing stocks for grafting 
with such pears as are intended to be grown as dwarfs, or when early 
fruiting is desired. The Portugal quince is to be preferred for this 
purpose, as its growth corresponds nearer with that of the pear than 
the other smaller-leaved sorts. It is also better for the’domestic pur- 
poses to which the fruit of the quince is applied, such as marmalade, 
and syrups or jellies. The propagation of the trees is easily effected 
by layering, but they root and grow slowly; and seedlings form the 
best stocks, though they require two or three years longer than these 
from layers before grafting. As the tree he Fat early, it should, 
when used as a stock, be grafted as soon as the weather will permit. 
From this not being attended to, a want of success has occasionally 
been complained of. The stocks should be headed down even as early 
as January. Quinces are best adapted for light and rather moist soils. 
In dry soils the pears grown upon them are rendered gritty. [Cypon1a, 
in Nar. Hist, Dry. 

QUINDECAGON, a figure of fifteen sides. 

QUINETINE. [Crncuona, ALKALoDDs OF.] 

QUINIC ACID. [Kinio Acmwp.] 

QUINIC ETHER. [Erayt.] 

QUINIA. whe torts ALKALOIDS OF.] 

QUINICINE. [Crxcuona, ALKALOIDS oF. 

QUINIDINE, [Cryonona, ALKALOIDS oF. 

QUININE. [Crxcuona, ALKaLoms oF.] 


QUINOI [Cuxcnona, ALKALOIDS oF.] 

QUINOIL. Synonymous with Kryom. [Kryic Acrp.] 
QUINOLINE. [Crycnona, ALKALOIDS OF. 

QUINONAMIDE (C,,H,NO,), Kinonamide. An emerald-green 


crystalline product, obtained by the action of ammonia upon kinone 
QUINONE. Synonymous with Kinone. [Krytc Acrb.] 
QUINONIC ACID (C,,H,0,), Kinonie Acid. This acid has not yet 

been obtained in a separate state, but several of its derivatives are 

known, The following are the names and formule of the principal :— 


Chloranilic acid. . . . . + C,,H,Cl,0, 
Chloranilamide . . . ° . + » CysH,Cl,N,0, 
Chloranilam or chloranilamic acid . + C,,H,Cl,NO, 


Chloranilammon or chloranilamate of ammonig C,,H,(NH,)Cl,NO, 


QUINONIC GROUP. [Ktyonic Grovur.] 

QUINOTANNIC ACID, [Tannic Acts; Kinotannic Acid.} 

QUINOVATIC ACID, Synonymous with Kryovaric Acrp, It is 
sometimes called chiococcic acid, and esculic acid. 

QUINOVIC ACID. Synonymous with Kiyovic Aci. 

QUINSY, or Cynanche, or Angina, is an inflammation of the throat. 
Nosologists, haying applied the name of cynanche to nearly all the 
i diseases in this part, have been obliged to distinguish the 
different affections of the several organs included in it, by specific 
names ; hence we have Cynanche parotidea, another name for mumps ; 
0. trachealis, which is croup; C. ed, or inflammation of the 

; O. tonsillaris, or inflammation of the tonsils ; and many other 

es, named either from the organ chiefly affected, or the character 

of the inflammation, Of these, mumps and croup having been treated 
of in separate articles, the present may be devoted to the two last 
mentioned, which are indeed those that are commonly intended by the 


ular name quinsy. , 
& nche , or inflammation of the mucous membrane 
ae back of the mouth and the Bpger Dart of the throat, is that 
hich usually exists in a common sore , brought on, as it most 
frequently is, by a change in the weather, or by sitting in cold or 
air, It is usually a mild disease, and chief y annoying from its 
liability to recur on slight occasions. The extent of the inflammation 
varies greatly in different cases; it may be confined to the pharynx, or 
it may spread from it over the soft and the tonsils, and into the 
cavities of the nose, where it produces the additional symptoms of a 
cold, or into the tympanum, giving rise to deafness. On examination 
the back of the mouth and fauces, when thus inflamed, will be found 
unnaturally red and swollen, and often covered with tough mucus or 
tne and from these changes there result dryness and soreness of 
throat, pain on swallowing, and a sensation as if the diseased parts 

were closely constricted. 

A common sore throat does not need much treatment; warmth, 
tle Leg pire and sweating medicines, the ayoidance of stimulating 
Rad, pod e inhaling of the va) of hot water, or hot vinegar and 
water, or the application of a uultice round the throat, will 
usually effect its removal in a few Sometimes however the 
disease is prolonged in a slight but obstinate form, which is commonly 
called a relaxed sore throat. In this condition the redness of the 
parts affected is still observed, but it is of a less vivid colour, and is 
irregularly streaky, instead of being evenly diffused; the velum also, 
which is commonly implicated, is elongated, and it is from its 
unnatural contact with the back of the tongue and the epiglottis 
that the tickling sensation in the throat arises, and excites a constant 
desire to swallow or to For this condition the necessary 
treatment consists of stimulating gargles, such as hot wine, infusion of 
Cayenne pepper, very diluted mineral acids, &c., and if the patient be 
in general ill health, tonics and appropriate alteratives, : 
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In more severe cases of inflammation of the pharynx and adjacent 

, matter sometimes forms either around or near the , or 

in the soft palate of the uvula. Wherever the existence of matter can 
be determined, it should be immediately let out, as from an abscess 
in any other part of the body, In other severe, and in some measure 
peculiar cases, the intensity of the inflammation is marked by the 
formation of false membranes on the affected surface, This form of 
the disease has been named angina membranacea, and has been 
especially described by M. Bretonneau and other French physicians 
under the name of diphtherite, [Dreuruenta.}] In its essential nature 
this affection resembles croup, with which it is sometimes con- 
nected, the false membrane being not only spread over the mucous 
surfaces of the pharynx and fauces, but extending down into the 
trachea. In some cases the inflammation is very acute, and, being 
prise cq by common inflammatory fever, requires for its reduc- 
tion most active antiphlogistic treatment; the same measures, in- 
short, as are applicable in cases of croup. [Crovp.] In another 
severe form of quinsy, the inflammation and formation of false 
membranes are accompanied by a low typhoid state with great pros- 
tration of strength, and requiring all the remedies that are used in 
cases of low typhus fever, in malignant scarlet fever, and other 
dangerous diseases of the same class. It is this form of disease which 
is usually called putrid or malignant sore throat, and by nosologists, 
Cynanche or Angina maligna, It sometimes occurs as an epidemic, and 
was long regarded as attended by sloughing of the throat, the layers 
of false membrane being mistaken for the inflamed tissue in a state of 


gangrene. In other cases of this form of cynanche there is a tendency” 


to the uction of ulcers. These may be distinguished from 
diphtheria by the circumscribed character of the inflammation. The 
accompanying fever is of a more or less low form. The ulcers should 
be touched with nitrate of silver, and afterwards a most effectual 
remedy is a lotion of chlorate of potash with hydrochloric acid. In 
these cases the requires support, and beef tea, port wine, and 
quinine should be administered. 

In Oynanche tonsillaris, or tonsillitis, the inflammation is entirely or 
nearly limited to the tonsils. Its symptoms are scarcely distinguish- 
able from those of the common form of the preceding disease, but on 
examining the throat the redness is seen to be less diffused, and the 
tonsils, being more or less increased in size, are approximated to each 
other so as nearly to block up the posterior aperture of the mouth, and 
render any effort to swallow extremely painful. Hence, to avoid the 
pain, the patient usually lets the saliva flow from his mouth, and 
often, in attempting to swallow, is unable to overcome the obstacle 
presented by the enlarged tonsils, and discharges the fluid back 
through the nose. In many cases also the inflammation extends to the 
e ian tube and panum, producing deafness, and to the parts 
immediately around the larynx, giving rise to difficulty of breathing 
and a harsh hoarse sound of the voice. With these local symptoms 
there is usually more or less fever, with headache, loss of appetite, &c. 

The milder cases of inflammation of the tonsils may be treated in 
the same manner as those of the preceding disease; leeches applied to 
the sides of the throat where the pain is most severely felt, are 
probably the most beneficial means that can be employed. e direct 
application of powdered alum to the tonsils is very useful. With a 
higher degree of inflammation abscesses often form in the tonsils, 
accompanied by all their usual signs, and with still greater obstruction 
in the throat. In time these will break of themselves, but it will 
materially shorten the patient’s sufferings if they be opened as soon as 
matter has distinctly collected. The operation should be performed 
with a guarded knife, or with one that slips through a canula and can 
have the length of its cutting part fixed. 

The most annoying t of repeated inflammation of the tonsils 
(and those who have once suffered are peculiarly liable to a recurrence 
of the disease from very slight causes), is, that they become perma- 
nently enlarged. In this state, although swallowing is not painful, it 
is often attended with difficulty, and by the partial closure of the 
fauces the respiration is always obstructed and requires an effort for 
its effectual performance. From this, in children,a peculiar deformity 
of the chest often results, the breast-bone and the fronts of the ribs 


elevated and much arched forwards, in a form which is 
comm called chicken- But if this do not occur, the 
patient always suffers inconvenience from hoarseness and a kind of 


nasal sound of the voice; he cannot avoid snoring very loud in his 
sleep, and often starts up from it with a feeling of impending 
suffocation. The best means for the removal of this state are astrin- 
gent gargles,as those with alum, oak-bark, mineral acids, &c. Iodine 
also, administered internally and rubbed on the throat, often proves 


will alleviate “the condiilen afithe | 


QUINTICHLOROPHENIC ACID. A product of the action of 
chlorine 40 or hh ines acid Nebo Space), or upon 
chlorisatin [Inp1co]. It is crystalline volatile, forms crystal- 
line salts with bases, : 

QUINTILE, a term of astrology and ancient 


aistant in longitude by 72 degrees, or the fth part of the whole brett 
— c 


QUO WA ¥ 
the crown, which lies against an at h 
usurped or unj claims any lh office or other franchise or — 
liberty, or that, ha Sc? 


by abuse or neglect, 
by what 
( warranto) he exercises the office, liberty, or franchise i 
he first inst him is by summons. If he fail to appear 
the same term in which he is summoned, he loses his franchise. After 
appearance, he may disclaim any title, either to the whole or of the 
franchise ; or he may plead in justification, showing by what warrant 
he has exercised it. To this plea there may be either a demurrer or 
replication, and su i 
disclaimer judgment is immediately given for the crown. 
case, or on judgment for the crown on demurrer, or 
judgment is that the franchise shall be seised into the 


hands of the — 
crown, or, if the crown cannot have the franchise, that the 


shall be ousted, that is, ejected. If the judgment be for 
it is that he may enjoy the ise, y ering te ee oe 
crown, and this saving applies to all titles except that on h judg- 
ment is given, The judgment is conclusive even against the crown. — 
(2 ‘Inst.,’ 282; ony t.,” “as &e.) diet 

Proceedings under a writ of quo warranto have, however, been 
superseded by informations in the nature of a quo warranto, these latter 
being adapted to attain the same ends, and, at the same time, mor 
expeditious. The judgment is not in this case conclusive against 
crown, Except when exhibited l 
"Tithe adore of th 9 An 20, passed for the ' 

e statute of the ne, c, 20, was ‘or 5 

facilitating such proceedings in the casé of thoes. 
although their ostensible object is the punishment Ey fine, as well as the 
ejection of the usurper from his office, these ings are 4 
of a civil nature, and are now almost exclusively employed for 1 
decision of questions relative to the exercise of corporate “eS 
between oe individuals, The prosecutor is styled the relator, 
must ap) 
upon ath its of all the facts upon which it is grounded. 
may either grant or refuse a rule nisi, and if a rule be 
case comes on for argument in the ordinary course. 
may then either support his opposition by affidavits 
which form the grounds of it, or confine himself to argu 
on the case presented by the relator. If the rule be 
the defendant must plead, at latest, within the next 
plea be insufficient, the court will allow the defendant 
time before trial. In other the is 
same principles as in ordinary cases. If the defendant 
the court may give judgment of ouster as well as fine. 
of Anne, costs are given to the relator against the def 
information be successful; to the egestas. gp the 
it wholly fail. If one material issue be f for the crown, 
crown must have judgment, and the relator is entitled to costs on 
the issues. The provisions of the statute of Anne only relate 
analogous to those mentioned, that is, those of a corporate 
By the statute 33 Geo. III. c. 58, the defendant is enabled 
that he had exercised the office in question for six years 
the exhibition of the information, if the fact be so, he 
to judgment. By stat, 1 Vict. c. 78, s. 23, the e 
proceedi of quo warranto may 'be brought against a 
alderman, councillor, or burgess, is further limited to one year 
either his election to office, or the commencement of his 
fication. (Com. Dig., tit. Quo Warranto ; Bl. Com.) ' 

QUORUM. age: 7 

pa Ha or QUOTE, the result of dividing one number by 
another. 2 
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uent proceedings as in ordinary actions. On 


by motion in open court for leave to file an information 7 
court 


by the attorney-general, they are filed 
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R. 


R is one of the vibrating letters called liquids. It is formed at the 
back of the palate, and is on this account more nearly related to 
the liquid 7 than to n or m. For the various forms of the alphabetical 
ans see ALPHABET. It is convertible 

1, with 1. See that letter. 

2, with n. See that letter. 

3, with rn at the end of words. See N, 

4, withs, SeeS. 

5. It is apt to place itself at one time before, at another after a 
yowel. Thus in Greek xpoxode:Aos or xopkodetAos, kpatos or Kapros. 
So the English words red, run, are changed in the Dorsetshire dialect 
to hird, hirn. Again, brid is an old orthography of bird, and the town 
ee i is pronounced Burlington. 

6. The letter r, in the neighbourhood of several consonants, is apt to 
disappear from words. Thus the German sprech-en is in English speak, 
our word world is in German welt. 

7. In one language a word is found with an initial r, when in other 
allied languages there occur at the beginning two consonants, as br, fr, 
wr. Thus in Greek we have podov, pryvumt, pew, connected with which 
are the forms fpodoy, frango, Latin, and break, English; and, thirdly, 
the English words wreak, work, wrought. 

8. The letter r is at times confounded with w. Thus it is not a 

rare variety of articulation that rubbish is pronounced wubbish. 

9. More particularly when a word ends in a w, or even a vowel, it is 
not uncommon to pronounce an 7, ially if the next word begi 
with a vowel. The London vulgarism, winder, piller, for window, 
pillow, is an example, nor need the philologist be ashamed to treat of 
such cases, which are as worthy of consideration as any dialect of the 
Greek tongue. 

RABBI (faf8i, XD), a title of respect, similar in meaning to our 
word master or teacher, which was given to the teachers of the 
Jewish law by their disciples and the people in the time of Christ. 
(Matt., xxiii. 7.) The title was often given to Christ by his disciples. 
(Matt., xxvi. 25,49; Mark, ix. 5; xi. 21; John,i. 38; iv. 31.) It is 
doubtful when it was first introduced. It is admitted by Jewish 
writers that it was not in use before the time of Hillel of Babylon, 
who lived in the Ist century before the Christian era; and it was 
haps first introduced into the Jewish schools about the time of 
Christ The word was originally used in three forms: Rab (27), as 
the lowest degree of honour; Rabbi (‘D), of higher dignity; and 
Rabbun (FAD), or Rabboni (paBBovt), which was the most h bl 


also found capable of being transmitted, though in small quantities 
through transparent media of the denser kinds, as glass, rock-crystal, 
&c.; and in passing through air they produce no sensible effect on 
the temperature of the latter. If a body be heated to any degree of 
temperature, and be placed in an absolute vacuum, it is evident that, 
in consequence of the repulsive power above mentioned, the heat must 
at length be entirely dissipated by the radiation merely; and if the 
body be placed in any fluid, it may be readily concluded that the 
ear eh of the heat must be influenced by the conducting power of 
the fluid. ; 

The first direct experiments which appear to have been made on the 
radiation and reflection of heat are those of Mariotte, and an account 
of them is given in the ‘Mémoires de l'Acad.,’ 1682. He caused the 
heat of a fire to fall on the surface of a concave mirror, and observed 
that it was concentrated in the focus of the latter; and on placing a 
plate of glass between the fire and the mirror, he perceived that the 
rays of heat were intercepted. The subject does not appear to have 
been much attended to till about the middle of the 18th century, 
when Lambert, in his ‘ Photometria’ (1760), states that, on placing a 
large glass lens before a fire, the heat was scarcely sensible at the focus, 
while the reflected heat of burning charcoal set fire to combustibles at 
a considerable distance ; and Scheele, in his treatise on air and fire, 
which appears to have been written in 1775, describes radiant heat as 
differing from ordinary heat by disseminating itself in right lines 
whose directions are not changed by the agitations of the air, and by 
being reflected from polished metallic mirrors, while it is absorbed in 
those of glass, and in the others when their surfaces are blackened. 

The experiments of Scheele were varied by MM. Saussure and 
Pictet, who by an appropriate apparatus endeavoured to ascertain the 
laws of the radiation of caloric. They employed for this purpose two 
concave mirrors of polished tin, in the focus of one of which was 
placed the bulb of a Réaumur’s thermometer, and in that of the other 
a ball of iron heated below the degree necessary to render it luminous ; 
and, by a comparison of the height of the mercury in the thermometer 
with that in one which was placed out of the focus, but at an equal 
distance from the iron, the difference was found to be equal to about 
8 degrees, M. Pictet employed also, in place of the heated ball, a 
glass flask containing boiling water, in order to avoid the risk of any 
light being combined with the heat; and the effect produced on the 
thermometer sufficiently proved that the calorific rays exist in- 
dependently of those of light. (Pictet, ‘Essai sur le Feu,’ 1790.) In 


ofall. The title of Rabboni is given to Christ on two occasions in the 
evangelists. (Mark, x. 51; John, xx. 16.) 

The title of rabbi has continued in use among the Jews in modern 
times. The term rabbinical has been given to all the Jewish writings 


com after the Christian era. j 
uxtorf, Lexic. Chald. Rab. Talmud., 2176 ; Lightfoot, Hor. Hebr. 
‘ad Math., xxiii. 7; Hill, De Hebracor. Rabbinis, Jen. 1741; Winer, 


Biblisches Realworterbuch, art. Rabbi.) 
RABDOLOGY. [Narter’s Boyes.] 
RACEMIC ACID. [Tarrartc Actp.] 
RACHITIS. [Ricxers.] 


RACK. [Arnrack.] 
RACK. Cita 
RADIATION OF HEAT is a. motion of its icles in rectilinear 


directions, diverging every way from a heated body, either luminous or 
not; and it is imagined to arise from the existence ofa strongly repul- 
sive power by which the particles are made to recede from each other 
with great velocity. © 

The intensity of heat thus emitted from a point of radiation is 
obviously the same at equal distances from the point; and at unequal 


distances, it is inversely ional to the squares of the distances. 
The radiating particles falling upon the surfaces of any bodies in the 
vicinity of that from which they emanate, are, according to the nature 


of those bodies, absorbed in them, or transmitted through them, or 
again they may be reflected from them; and, in the two last cases, the 
radiant heat, as it is called, appears to suffer modifications analogous to 
those which, in like ¢ take place in light. According to 
M. Prevost (‘ Essai sur la‘ Calorique Rayonnante,’ 1809), the radiation 
of hedh te a-patoens whi pee among all the bodies 
in nature; those which are of equal temperature mutually inter- 
changing equal quantities of caloric; but, with respect to two bodies 
which are unequally heated, that which has the greatest quantity 
sends forth emanations in greater abundance'than the other ; the differ- 


ence however ing as both bodies approach to an equality of 


tem 
The particles of heat (calorific particles) ap, to move with perfect 
freedom through a vacuum, and to be feapeded) Beil in an insensible 


degree, in their through air or any of the gases; they are 
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— of the experiments of Scheele with a blackened mirror, 
. Pictet covered with lampblack the bulb of the thermometer in the 
focus of one of his mirrors, and found that the concentrated heat from 
the flask, which when the bulb was bright raised the mercury 24 
degrees, now raised it 4} degrees. The same experimenter placed a 
flask of snow in the focus of one metallic reflector, and a thermometer 
in that of another; and the observed fall of the mercury was then con- 
sidered as an indication that cold is susceptible of radiation and reflec- 
tion like heat. The last experiment belongs however to an earlier 
date, as may be seen reference to a letter from Oldenburg, dated 
1665, in Boyle’s Works (fo. 1744). 

The nature of the apparatus, and the experiments made by Leslie on 
the radiation of heat, are described under Heat. From these it 
appeared that the amount of radiation from a polished surface was only 
about one-eighth of that which took place from a surface without 
polish ; and hence it was evident that the velocity of radiation depends 
more on the surface than on the nature of the radiating body. In 
making experiments gs aga the absorbing power of substances, 
Leslie found that when the heat from the canister was suffered to fall 
on the glass bulb of the differential thermometer, the quantity received. 

the latter, if covered with tin-foil having a polish, was only one- 
of that which it received in its ordinary state. 

Leslie also repeated the experiments of Pictet for determining what 
was called the radiation of cold; and filling his canister with ice or 
snow, he found that the cold apparently emitted from the varnished 
side was the greatest, and that from the polished side the least ; he 
observed also that the cold, like the radiant heat, varied with changes 
in the absorbent power of the thermometer and of the surface of the 
mirror. The mercury in the thermometer fell more when the mirror 
was of polished metal than when of ; it also fell more when the 
bulb was in its ordinary state than when covered with a polished tin- 
foil. (‘ Inquiry into the Nature of Heat, 1804.) These circumstances, . 
which seemed at one time to favour the opinion that cold had a 
«material existence like heat, have received an explanation from M. 
Prevost of Geneva. (‘Journal de Physique, xxxviii.) This philo- 
sopher observes that a mass of ice or snow may send out radiant heat 
less in abundance than that which is emitted from other bodies in its 
vicinity ; and this comparatively small quantity of heat, when reflected 
from one mirror to the other, and from the surface of the _— to the 

M 
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focus, may there produce the effect of absolute cold, by causing the | t6 The diathermacy of different solids and liquids for heat from 
thermometer to send out radiant heat to the ice, and thus render the | different sources is stated in a tabulated form in sich books as Miller's — 


mercury in it lower than it would otherwise be. This interchange of | ‘Chemical Physics.’ We do not repeat them here; but state a few of 
caloric between the thermometer and the ice may be conceived to go | the more modern results given in that work in connection with the — 
on, the former on the whole losing, and the latter acquiring it, till an | subject. y 
equilibrium is established between their temperatures, Knoblauch has found that very thin metallic films are diathermic, 
From the results of Leslie's experiments, it is apparent that the | thus presenting an analogy to their limited transparency to light. 
power by which bodies absorb heat is directly proportional to that by | Gold and silver transmit certain calorific rays more freely others, 
which they allow it to radiate from them ; and that both are inversely | while platinum appears to transmit all the rays with pal facility. 
so to the power of reflecting it. When the rays of heat fall on polished | Tyndall has found that the gases exert different degrees of absorptive 
glass, a large portion of them is absorbed ; these raise the temperature | action on the rays of heat; thus, coal gas is more absorptive than 
of the glass, and from the surface of the latter that heat is afterwards | atmospheric air, and the vapour of ether considerably more than that 
radiated in abundance ; whereas, when the rays strike the surface of | of the bisulphide of carbon. Certain wa te more powerfully abs: . 
polished metal, nearly all of them are reflected. It was found how- | by the colourless gases than others. us coal gas arrests the heat 
ever that different metals, independently of their polish, haye different | rays from a source below a visible red heat much mare perfectly than 
degrees of reflecting and radiating power. A mirror of tin being | it absorbs the rays of the lime-light after they have traversed a thin 
rubbed with mercury, the reflection was increased in the ratio of 12 to | layer of water, ih 
20, though the degree of polish was the same ; and a metal haying lost} _ Diathermacy is not dependent on transparency ; thus black age: do 
some of its brilliancy by oxidation, the radiating power was propor- | plates of smoked quartz, so opaque that the midday sun is barel 
tionally augmented. yisible through them, are much more diathermanous than plates of 
Leslie's canister was found, moreover, to. produce different effects, | alum; and plates of quartz smoked so as to be opaque are more — 
according to the thickness of the covering material on its sides. One | diathermanous than when clean and transparent. Diathermacy 
coat of jelly on the tin side produced an elevation of the thermometer | seems to be more influenced by mechanical arrangement than by 
eqnal to 38°, and four such coats produced an effect equal to 54°; but | chemical composition. Common table salt is adiathermic: a solution 
after a certain thickness the difference was insensible. A plate of | of rock-salt is scarcely. superior to pure water in diathermacy, and a 
metallic leaf rendered however the radiating power as great.as a thick | solution of alum is equal to one of rock-salt. The latter substance in — 
plate of the same metal, the solid colourless form a proaches rfection in diathermacy as~ 
Experiments made by Count Rumford, soon after the arr te of | already noticed, But even this has lately been found to absorb certain : 
Leslie's work, produced nearly the same results as the latter had ob-| of the rays of heat somewhat more freely than others. All 
tained; and the Count draws from them several useful conclusions, | bodies examined by Melloni transmit a quantity of heat which 
He observes (‘ Phil. Trans.’, 1804) that when we would confine heated | with the nature of the source, just as coloured : 
substances, solid or fluid, in a vessel, the surface of the latter should | quantities of light dependi 
be highly polished ; on the other hand, if the object be to cool the | pencil of solar fight fall-upon red glass, red rays alone will be 
substances, the surface should be painted or varnished, or be covered | mitted, the rest being absorbed. This ; 
with a soft coating which is not metallie, Also, in warming apart- | partially diathermanous media absorb di f 
ments by steam, the intention being to promote radiation as much | thermic pencil, has been termed thermo-chrosis or “ calorific tint.” 
as possible, the tubes conveying the steam should be unpolished or | as a pencil of solar light incident first on a red plate, and 
painted. of bluish green, will be totally absorbed, the second pla 
In pursuing the views of Scheele concerning the transmission of | what the first transmitted, so a ray of heat may be enti 
heat through screens, Leslie found that a sheet of tin interposed | by causing it to pass through two media, one of which 
between the canister and the mirror entirely intercepted the heat, and | rays transmitted by the other. ; 
a plate of glass nearly so. Employing two sheets of tin, each of which | By letting the calorific rays pass first through one sereen and ie 
had one side covered with black varnish, while the other side was | through two, M. De la Roche found that, in passing keri 2 € 
polished, the following were the results; when the varnished sides pata sereen, the rays suffered less diminution of intensity than in 
were in contact, little heat passed through, evidently because one of | passing through the first; and the fact is consid as ying that 
the exterior sides was not well adapted to receive the caloric, nor the | some calorific rays experience more diffieulty in 1r0 
other to radiate the little which might have been acquired ; but when | than others; consequently that, like light, radiant heat is of 
the varnished sides were placed exteriorly, the quantity which passed | kinds. He also observed that a thick plate of glass allows a sma 
through was considerable, the varnish enabling one plate easily to | quantity of radiant heat to pass through than a thin one, and that the 
absorb and the other as easily to radiate the heat. difference is so much the less as the temperature of the heated body is 
The reality of the transmission of heat through glass plates, which | higher: and it is inferred that, since radiant heat becomes faa 


both Leslie and Brewster appeared to doubt, from the difficulty of | capable of penetrating glass as the temperature increases, till 
distinguishing between heat so transmitted and that which radiates | becomes luminous, heat is only a modification of light. fh 
from the glass after having been for a time absorbed in it, is now sup-| The theory of radiant heat is intimately connected with that of 
posed to be sufficiently established by the experiments of MM. Prevost | the cooling of bodies; and the first effort to determine the laws 
and De la Roche (‘ Annals of Philos.,’ 1803), and also by the researches | relating to this subject was made by Sir Isaac Newton, who, from 
of M. Melloni, (‘ Annales de Chimie,’ xlviii., &c.) The first, in order | theoretical considerations, inferred that when a heated body is expo: 
to ascertain the fact, received on a thermometer the rays from a heated | to a constant cooling cause, as the uniform action of a current of 
body after passing through screens of glass which were renewed so | it ought to lose at each instant a quantity of heat proportional te 
~often that they had not time to become heated. The second suffered | excess of its temperature aboye that of the surrounding air, and 
a thermometer to rise to its maximum by the rays from a heated | consequently that its losses of heat in equal intervals of time should 
body when a transparent glass screen was interposed ; and again, when | form a decreasing geometrical progression. But it is now known that 
there was interposed a glass screen blackened so as to prevent the | this law holds good only when the differences of temperature do not 
radiant heat from passing, the excess of the rise of the thermometer in | exceed 40 or 50 degrees, and its inaccuracy at high temperatures was 
the former case above that in the latter gave evidently the effect pro- | first pointed out by Martine (1740). Rees 
duced by the radiant heat alone. The conclusion at which the experi- | From the experiments of MM. Dulong and Petit, it is found that, if 
menters arrive is, that the quantity of heat which radiates throu it were possible to obtain the absolute loss of heat which a body in 
glass is so much the greater.as the temperature of the source of the | vacuo experiences (or that loss which would take place if there were no 
heat is higher, M. Melloni found that of 100 rays incident on the | restoration of heat from surrounding bodies), the velocities of cogling, 
same plate of glass from an oil-lamp, from red-hot platinum, from | estimated by the diminutions of temperature indicated by an i 
pro- 


copper heated to 734°, and from the same heated to 212°, the numbers | thermometer, would increase in a geometrical progression when 
were 77, 57, 34, and 12, respectively. He has also ascertained that all | temperature of the heated body increases in an arithmetical 
bodies which haye the power of transmitting heat are in general more | gression; and further, that the ratio of the former progression 
or less transparent ; and that rock-salt is the only known substance in | (= 1:0077) would he the same for all bodies, whatever might be the 
which all the radiant heat falling on it is either reflected or transmitted, | state of their surfaces, and whether the temperature of the 
whether the temperature of the heated body be low or high. remained constant or increased in an arithmetical progression. But 
Diathermacy does not depend upon eis sp either in solids or | on taking account of the quantity of heat sent back at every instant 
in liquids. An iron ball heated to 400°, placed midway between the | the surrounding medium (a quantity which will be constant if the 
blackened balls of a thermoscope, will not cause a rise in the liquid, | temperature of that medium does not vary), it is found that the 
since each bulb receives an equal share of heat; but if a plate of rock- | velocities of cooling in yacuo increase, for equal increments of tempe- 
salt be interposed between the iron and one of the bulbs, and a plate | rature, ina geometrical progression whose terms are diminished bya 
of glass of equal thickness between the hot ball and the other bulb, | constant quantity, which quantity varies in a geometrical progression 
the bulb next the rock-salt will rise in temperature much more rapidly | when the temperature of the medium varies in an. arithmetical pro- 


} 
‘ei 


‘than the one next the glass, although both screens are equal in thick- | gression, By direct experiments on. the cooling of 
ness, and equally transparent to light. So also, if four liquids equally | air and hydrogen gas, Batons and Petit determined what Les 
transparent receive each 100 rays from an argand lamp, water will | before ascertained by an indirect process, namely, that, the loss 0 
transmit onl 11, sulphuric acid 17, ether 21, and oil of turpentine 31; | when a body is in contact with a gas is independent of 10) 

while chloride of sulphur, which is of a reddish colour, allows 63 rays | the cooling hody, ‘They found also, by experiments on dilated 
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from the mere contact with gas (when the excess of 
temperature of the heated body above that of the surrounding gas is 
constant) depends on the density and temperature of that gas; but 
is such that the velocity of cooling remains the same 
if those elements change in such a way that the dlasticity of the gas 
remains constant. The same chemists have also ascertained that, 
when the elasticity of air varies in a geometrical progression, its cooling 
3 varies likewise in a geometrical progression, in such a manner, 
that when the common ratio of the first progression is 2, that of the 
latter is 1°366. If, instead of common air, hydrogen gas, carbonic 
acid, or olefiant gas be in contact with the heated body, the ratio of 
the first progression being as before, that of the second is 1°301. And 
they conclude that the cooling power of each of the last-mentioned 
gases is nearly proportional to the square root of the elasticity of the 
gas. (‘ les de Chimie,’ vii. ; ‘ Annals of Philos.’, xiii.) 
That the colours of bodies have some effect on the velocity of 
radiation and on the absorption of heat has been proved by experi- 
made by Dr. Stark of Edinburgh (1833). This gentleman 
the bulb of a thermometer successively with equal weights 
red, and white wool, and placed it in a glass tube, which was 
rature ef 180° by immersion ‘in hot water; the 
was then cooled down to 50° by immersion in cold water, and the 
several times of cooling were respectively 21, 26, and 27 minutes. On 
winding successively black, red, and white wool about the bulb, and 
raising the temperature from 50° to 170°, the times im which the 
thermometer so surrounded acquired the latter temperature were 
respectively 44, 5},and 8 minutes. (Turner's ‘ Elements of Chemistry,’ 
Heat.) Mr. Glaisher (‘ Phil. Trans.” 1847) found the order of the 
radiating power of coloured wools exposed bg enw geet Be 
be Wack, green, white, crimson, scarlet, orange, yellow, dark blue, light 
blue, the difference between light blue and black being 1°3. 

The refrangibility of heat was first examined by Dr. (afterwards Sir 
ae Herschel, who, having analysed by the prism, as usual, a 
beam of solar light, and having placed a Fahrenheit’s thermometer 
snecessively within the fields of the different coloured rays in the 
spectrum, found that in the violet rays the temperature was 2°, and, 
gradually increasing towards the other extremity, in the red rays it 
was 7° above the general temperature of the apartment. He also 
ascertained that there was a point beyond the limits of the visible red 
rays at which the excess of temperature was a maximum. Similar 
observations were made about the same time wy Sir Henry Englefield ; 
and it was hence evident, not only that the calorific rays were 
refrangible, but that the property existed in them in a higher degree 
than in light. Dr. Herschel afterwards made a number of observations 


i redness, and also from iron heated to a lower 
degree ; and he discovered that, in all these cases, the calorific rays 
were susceptible of refraction. He found however that there was some 
difference between the heat of the sun and that of terrestrial bodies, 


the power of 
light of different colours, has different degrees of 


In the iments on radiant heat it has been noticed, that when 
such heat whatever source has been once absorbed and again 
radiated it does not retain the jarities of its source. But heat of 


low refrangibility may be converted into that of higher refrangibility. 
M. Berard po her Ae that when light suffers double taivedion ia 
Iceland spar, the two pencils formed spectra which exhibited similar 
erties ; in both, the calorific power differed at the two ends, and 
existed beyond the visible red rays. Also, on polarising by reflection 
a beam of solar light, and receiving the romps en @ am a 
glass, the latter being capable of turning round till the ra; 
ceased to be reflected from it, found that while the light boa 
also reflected, and that when no light was 
heat. The like effect was produced when, 
instead of a pencil of solar light a portion of radiant heat from a body 
luminous was employed, and the inference is, that the particles of 


hilosopher, 
1823. On 


which gave the mean temperature of the air in the shade, Mr. Daniell 
observed that the power of solar radiation varies with the sun’s decli- 
nation; the greatest intensity taking place in June, though the 
greatest mean temperature of the atmosphere does not occur till July. 
He observed also that the radiation varies at different hours of the 
day, increasing with the sun's altitude till a short time after it arrives 
on the meridian, and then diminishing till the evening, From the 
observations of Major Sabine at Sierra Leone, at Bahia, and at Port 


Royal, Daniell was led to conclude that the intensity of solar radia-4 


tion diminishes in proceeding towards the equator; and the conclusion 
appears to have been subsequently confirmed by the observations of 
Scoresby and Parry, and of Richardson, in the Arctic regions. From 
the observations of Sabine on the mountains of Jamaica, Daniell 
considers that this radiation increases from the surface of the earth 
upwards, [AcTrNoMETER. } 

Since all bodies, even in vacuo, lose heat by radiation, it is easy to 
conceive that any part of the earth’s surface, when not exposed to the 
direct action of the sun, must emit calorific rays of heat towards the 
heavens, and thus must become cooled. This is called terrestrial 
radiation, and the subject was particularly considered. by Mr. Daniell, 
who, from observations continued during all the months of the year, 
found that the maximum depression of the thermometer, on account 
of radiation, varied from 10° to 17° between midwinter and mid- 
summer; but that the mean depression was the least in January and 
July, and the greatest in April. It is obvious however that numerous 
observations are yet to be made in different regions of the earth before 
any general theory respecting the extent and law of the variations of 
solar and terrestrial radiations ean be formed. The progress that has 
been made on the subject of late years is noticed under Merrno- 
ROLOGY ; TEMPERATURE, TERRESTRIAL, DisTRIBUTION oF, 

RADICAL. [Roor.] 

RADICALS, ORGANIC. [Oneantc Rapicats.] 

RADISH. Of this vegetable there are several sorts. The Scarlet or 
Salmon-coloured, and the Radis rose demi-longue, are the best for early 
sowing; the latter variety is very tender and of a fine bright colour. 
The purple, another i age, ean ge variety, is sometimes sold under 
the name of Salad Radish, the seed leayes being larger and conse- 
quently better adapted for small salading than those of the other 
varieties. With the colour of the preceding sorts, the Lony White 
coat, will form an agreeable contrast. Of the round or turnip- 
rooted varieties, the Zarly White Turnip-rooted and the Purple Turnip- 
rooted are the best. The Yellow Radish succeeds in hot weather, 
being fit for use when the earlier kinds are apt to run to seed; anc it 
precedes the autumn and winter varieties, of which the following is 
the order of succession : Round, Brown, White Spanish, Oblong Brown, 
Black Spanish, and Purple Spanish. None of these are however 
esteemed in this country, where they are generally unknown. ‘ 

If the early white turnip-radish be sown in August, it will come into 
use in the spring. The principal sowings should however be made in 
January and February, and successionally till May. The winter 
varieties require to be sown in July. In cold frosty weather the beds 
should be by straw, as is commonly practised, or by such 
other efficient means as may be at command. e covering should be 
always dispensed with when the days are fine; but it ought to be 
replaced before the cold of night ensues. With careful agement 
they be gathered nearly throughout the year, but in a hot autumn 
it is difficult. Radish seed-pods are sometimes pickled, whilst tender, 
and may be used imstead of capers, when the latter cannot be 


0 $ 

RADIUS (a ray, the spoke of a wheel) means the line drawn from a 
point, consid as a centre or pole, to any point of a curve. 

RADIUS OF CURVATURE. [CurvaturE; Surrace.]} 

RADIX (root) is applied to any number which is arbitrarily made 
the fundamental number of any system. Thus ten is the radix of the 
decimal system of numeration, and the radix of the common system of 
logarithms. The term however has not acquired much fixed use, 
though often convenient for temporary specification of the use which 
is made of a particular number or fraction. m. 

RAGGED AND INDUSTRIAL SCHOOLS; REFUGES FOR 
DESTITUTE CHILDREN. Efforts to instruct ignorant and neg- 
lected children are not peculiar to the present time, although such . 
efforts have been of late years more systematic and sustained than 
formerly. The Sunday schools now so numerous in this country com- 
menced with what were in effect ragged schools, About sixty years 
ago, Thomas Cranfield, in conjunction with a few other persons 
connected with Surrey Chapel (Rev. Rowland Hill's), commenced a 
“ Fragment school” in the Mint, Southwark, which was followed by 
the [opening of other schools, similar to the present ragged schools. 
John Pounds, a cobbler, of Portsmouth, gathered neglected children 
into his workshop, and in this humble way was able to impart the 
rudiments of education to about five hundred-children. About 1839, 
efforts were put forth in Bristol and in London to establish schools 
for the neglected and outcast, Andrew Walker, an agent of the 
London City Mission, opened schools of the kind referred to in West- 
minster, and similar schools were soon after commenced in other parts 
of London, till, in the course of five years, when the Ragged School 
Union was formed (1844), there were 20 schools, with 200 voluntary 
teachers and about 2000 scholars. 

Ragged Schools are generally intended to impart instruction, chiefly 
religious. At first they were usually open during the week in the 
evening only, besides being open on Sundays. It was considered best 
to commence the experiment with the evening school, as many of 
the children had to provide for themselves the means of living by 
selling articles in the streets, and most of them were unwilling to sub- 
mit to the restraint of school hours during the day-time. This system 
was found, in the course of a few years’ experience, to work very 
imperfectly, and paid teachers were in many cases engaged to condue 
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the schools. Such schools were opened during the day as well as in 
the evening. In many schools industrial day and ev classes were 
also added ; and in some, food, to a extent, was given to the 
scholars. In order to obtain more complete control over the children, 
Industrial Feeding Schools were established, in which the children are 
taken charge of for the whole of the day, supplied with food, instructed 
in the ordi branches of common school education, and taught some 
handicraft. The credit of originating this system is by common consent 


Reformatories 

, with this difference, that the children received 

into reformatories are such as have brought themselves under the 

operation of the criminal laws of the country, and are, by authority 

the magistrates, placed under instruction and discipline, not only for 

their own benefit, but likewise for the protection of the community. 
(RerorMaroriss. } 

In connection with the London Ragged School Union, at the com- 
mencement of 1860 the number of schools held on Sunday afternoon and 
evening was about 200; of scholars, more than 22,000. Of day schools, 
there were 146; of night schools, 200, Of industrial classes, there were 
114. About 1500 children were sent to situations during the year 1859. 
There were 2670 voluntary teachers, 380 paid monitors, and 416 paid 
teachers. The paid teachers have an association for mutual benefit, by 
means of which new modes of teaching and other improvements are 


communicated to the members. There were 76 penny banks, with, 


upwards of 15,000 depositors, with an amount approaching 90001, paid 
in during 1859. In 49 clothing clubs sums amounting to nearly 600/. 
were contributed by the subscribers for the purchase of articles of 
wearing in connection with the operations of the Union, 
there were 93 Church and City Mission meetings held weekly, 
and 75 meetings for the benefit ane of the fathers and mothers of 
the children attending ragged schools. During the year, 132 scholars 
had become voluntary teachers, and 88 were received as members of 
Christian churches. The aggregate income of 155 schools for 1859 
was upwards of 17,000/., and that of 15 ref was more than 15,0001. 
The expenditure of the School Union was about 50002. 
During the year, 282/. 13s. been given by the Union in small sums 
as prizes to scholars who had retained situations for more than twelve 
months. 

The Western division of the metropolis contains 39 ed schools, 
with upwards of 4200 children. Of these schools, 8 are in Westminster, 
5 in Chelsea, 1 in Brompton, 5 in Paddington, 2 in Bayswater, 5 at 
Notting Hill, and 2 at Hammersmith. 

The Central and Northern division comprises 38 schools, with about 
5500 children. These schools are pretty equally distributed over the 
district, which is an extensive one, reachi i Bedfordbury, Covent 
Garden, to Hoxton, and from Clare Market to Agar Town. Five of 
the schools are in the vicinity of Drury Lane and Lincoln’s Inn Fields; 
2 in and near Seven Dials; 5 in Field Lane, Saffron Hill, and Clerken- 
well Green; 3 in Camden Town; and 10 in Islington. 

The Eastern division includes 38 schools, with about 6000 scholars, 
Of these schools, 2 are in the City, 5 in Whitechapel, 7 in Spitalfields, 
4 in Bethnal Green, and 10 in the neighbourhood of the Docks, 
Ratcliffe Highway, Shadwell, and Poplar. 

In the Southern division are 40 schools, with about 5500 children. 
Two of these schools are situated in Lambeth; 3 in the vicinity of 
the New Cut; 7 in the Borough; 4 in Newington and Walworth; 5 
in Bermondsey ; 6 in Rotherhithe, Deptford, Greenwich, and Black- 
heath; 2 at Peckham; 2 in Camberwell and Brixton; and 2 at 
Clapham. : 

Bristol was amongst the foremost in dealing with an unhappy 
juvenile population by the agency of the ragged school. The name of 
Mise nee! pony as a writer and as an active worker, is necessarily 
associated with this good work in the city where she resides. Few 
persons have done more to advocate the claims of the children of the 
ragged school than this energetic and benevolent lady. The Bristol 

school for males and females, established in 1846, has accommo- 
dation for 150; the Bristol industrial school for males, established in 
1849, for 50. At Liverpool the first ragged school was established in 
1844. In 1848 a Ragged School Union was formed. This union 
comprised, at the commencement of the year 1860, 60 schools, of 
which 33 were evening schools, 12 day ragged schools, 3 industrial 
schools, and 12 Sunday schools only, The te attendance of 
acholars was 6974; the number of teachers 483 ; and of monitors (in 
the day schools) 20, During the year 489 obtained situations. 
In eight of the evening schools, at which the aggregate attendance was 
378, a charge of a Mage A week is made to the scholars, who are 

scl 


generally dren who have gone to situations. Several 
of the schools have penny banks in connection with them. York 
industrial school, commenced in 1846, has accommodation for ’ 


100 orphans, destitute children, and vagrants. Manchester possesses a 

and industrial school at Ardwick Green, commenced in 1846, 
with accommodation for 300 and vagrant children and unconyicted 
juvenile thieves, from which, since its commencement, about 500 
children havé gone into situations, In connection with the Manchester 
and Salford Ragged School Union, formed in 1858, there are 15 schools, 
with an average attendance on the Sunday evenings for the year 1859 


in all, of 1916. 
ieuaiberel to Sunday ecient ot a highs Sus; 60 eee - 
schools, and 65 obtained situations, The i 
the schools received upwards of 200, from 
Birmingham a and industrial school was commenced in 1846. 
The free ind school, commenced in 1849, 

children of both sexes. Bath established industri 


iJ > ? 
Chester, Clifton, and Gloucester in 1852; Bolton in 1853; 
followed in quick succession. At Bradford, where the first ragged 
school was established in 1855, there were in that year 111 cases 
juvenile delinquency. In 1856 the number fell to 76; in 1857 to 47; 
and in me 26. These results are ascribed to the operation of the 


in the city of Aberdeen, where 
usual accom) ent of 


The number of scholars at poe Foo. fenyy 20. Two years later a 

school was opened for girls. er, called Sheriff Watson’s Female 
School of Industry was opened in April, 1847, with 53 children, The 
juvenile school of industry was commenced in 1845, in Peer es 
with the police authorities, who underook to send to the every. 
child found ing in the streets. At the end of 1846 was instituted 
the Child’s Asylum, the committee of which investigates the cases of 
begging and delinquent children, and hears applications from parties for 
the admission of destitute children into the schools of industry. The 
msi orale — ate c ‘ —— oe ‘ 1 net-making, 
geology, an ous know! e boys are em: in i 
which is found to be a healthy as well as a remunerative occupation ; 
and they occasionally work in the garden. In the girls’ schools the 
scholars do all the household work; they receive an education similar 
to that which the boys receive; and they are trained for domestic 
service. The present state of the Aberdeen industrial schools is as 
follows :— = 


- Average 
. Average Average \ 
Schools. a cand ante 
Roll, Attendance. the Year, 
£8. d, 
Boys’ industrial school * . . 79 70 812 6 
Juvenile industrial schoo], boys . 67 62 818 0 
Juvenile industrial school, girls . 60 58 
Female school of industry . oe 100 95 4210 | 
Sheriff Watson’s female school of 
ae Heeern Heese a } 63 56 415 3} 


It is scarcely necessary to remark that juvenile begging has been en- 
tirely got rid of in Aberdeen, and that the number of juvenile criminals 
is very greatly reduced. In 1841 the number of juvenile offenders 
in prison was 61; in 1858 it was 15. Upwards of 3000 children 
have attended the Aberdeen industrial ools since their com- 
mencement. Of these 200 girls have gone from school into domestic 
service, and 400 boys into situations, and are, with few exceptions, 
known to be doing well: many have been taken home by their 


parents. 

The Dundee industrial school, accommodating 200 boys, was founded 
in 1846, and has been extremely beneficial to that town. Glasgow com- 
menced the work in 1847, and has six industrial and 
schools, with accommodation for more than 1000 children. The Act 


17 & 18 Vict. cap. 74, applicable to Scotland, which was in 
1854, provides that children, apparently under 14 years of age, found 
ore a magistrate, and sent to 


in a state of vagrancy, may be brought 
an industrial school. This Act, commonly known as‘ Dunlop's Act,’ 
has been found exceedingly useful in Glasgow, as well as in other large 
towns in Scotland. It been ascertained that the amount of 
juvenile begging has been materially lessened since the Act referred 
to was brought into operation. The industrial school at Ayr was 
founded in 1848; those of Greenock and Stirling were commenced in 
1849 ; of Kilmarnock, Paisley, and Stranraer in 1850; and many others 
have been since. 

The industrial schools of Edinburgh owe their formation chiefly to 
the exertions of the Rev. Dr. Guthrie of that city. The success of 
the efforts at Aberdeen and Dundee prompted Dr. Guthrie to take 
measures for forming an industrial feeding school in Edinburgh, An 
interim committee was formed, and public attention and sympathy 
were by the publication of Dr. Guthrie's first ‘Plea for Ragged 
Schools,’ The scheme received general support, and was soenly 
in operation, Another industrial school was also commenced 
influential persons in Edinburgh. Dr. Guthrie's first ‘ Plea’ was 
followed by a second, and the two have been recently re; ed 
with o third ‘Plea, under the significant title of ‘Seed/Time and 
Harvest; or Pleas for Ragged Schools,’ The results in the decrease of 
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juvenile mendicancy and crime have been most striking and satis- 

. From the Original Ragged Schools, 536 have been sent to 
situations, including those who have been sent out as emigrants, and 
those who have gone into the army and the navy; from the United 


Treland not many ragged schools have been instituted, and 
most of the industrial institutions now in operation are of recent 
establishment. 

The Mill Street ragged school in Dublin was commenced in 1851. 
Up to 1858 the average attendance of children at the Sunday schools 
varied from 149 in one year to 360 in another; in 1858 the number 
was 110. At the daily school for boys and girls, the average attend- 
ance varied from 60 in 1851 to 80 in 1858. A ragged school, dor- 


mitory, and industrial home for boys, was commenced in 1853, for the 
benefit ially of destitute and eless boys attending the ragged 
school. 1859 there were 75 boys admitted ; of these 22 went 


to situations. 

The following Refuges, in connection with the London Ragged School 
Union, had a total cf 606 inmates in March, 1860. The figures appended 
indicate the number of children in the respective refuges :— 

For boys :—Belvedere Crescent, Lambeth, 19; Bridge House, 
Wandsworth, 70; Britannia Court, King’s Cross, 14; Brook Street, 
Hampstead Road, 18; Bryan Street, Caledonian Road, 32; Euston 
Road, 51; Great Queen Street, Lincoln’s Inn, 100; Grotto Passage, 
Marylebone, 22; Hatton Street, Maida Hill, 28; Mansell 


St. Giles’s, 52 ; Hill Street, Dorset Square, 60; Lisson Street, Padding- 
ton, 33; Manor Street, Chelsea, 21: total, 204. 

From these , during the year, 182 obtained situations, 49 
were sent out as emigrants, and 80 were otherwise ided for. A 
new Home of Industry for Females was opened in October, 1860, at 


Old Pye Street, Westminster. 
The in the me lis is that in Great Queen Street, 
Lincoln's Fields, entitled the St. Giles and St. George, Bloomsbury, 


It was commenced in 1852, 


occupied as a coach factory. 
house is about 100. They are empl 
other handicrafts, the return for 


fuges up to the end 

of 1859 was 781; namely, 469 boys and 312 girls, Of the boys, 89 
emigrated to Australia, the United States, and Sonth Africa ; 
34 entered the navy ; 15 entered the merchant service ; 76 were placed 
in situations ; 41 were restored to their parents and friends; 2 were 
apprenticed ; and 3 enlisted. Of the girls, 99 were sent to service, 88 
were restored to their friends, 13 removed to other institutions, 5 
emigrated to Australia, 26 to Canada, 16 to New Zealand. Numerous 
and satisfactory communications have been received from and respecting 
the Connected with the boys’ ref is a Band of Hope, 
the members of which are instructed in the principles of temperance, 
and are trained in singing, in which many of the boys attain great 
pootchow: and several obtained silver medals in a public competition 
A source of great anxiety to the conductors of ragged schools is the 

disposal of the children after they have been in some degree fitted for 
active life; and emigration, assisted as this has been to a large extent 
by the i and by private benevolence, has opened an eligible 
outlet for many hundreds of the children. Many encouraging reports 
been received respecting the conduct of the emigrants. Mr. John 
eGregor, barrister, who has taken a deep interest in all the efforts 

for the benefit of ragged school children, visited Canada in the autumn 
of 1858, and made it his business to institute personal inquiries into 


have 
M 


the condition of boys who had been sent out as ts from metro- 
politan refuges ragged schools. The result of his inquiries was 
extremely favourable, many of the being found in good situations, 
and conducting themselves in a manner. e letters from 


emigrants which are published in the annual reports of the Red Hill 


in industrial training has been found in 

brigades. The shoe-black societies 
were commenced in 1851. For the year 1859 the statistics of those in 
London were as follows ;-— 
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Name of Society Uniform. _| N® °F) parnings. 
z ; Boys, 
& 

Ragged School Shoe-black Society Red. 59 1,746 
East London . . . Blue, 106 1,094 

South London . . Yellow. 40 669 - 
North-West London White. 16 140 
West Kent . . Green, 13 120 
West London . . ° . Purple. 15 206 
Islington . - . . .. |Brown (red facing)| 26 240 
Notting Hill . . 4 - | Blue (red facing) 26 200 
Union Jack (Limehouse) . . | Red (blue facing) | 18 133 
319 4,548 


Besides these societies there is a Roman Catholic brigade, designated 
as that of St. Vincent de Paul. 

The result of the establishment and extension of the ragged school 
system may be summed up in the terms of a resolution, moved by 
Sir J. P. Kaye Shuttleworth, at a meeting of the Leeds Ragged School 
and Shoe-Black Brigade, in October, 1860, with Viscount Palmerston, 
prime minister of England, in the chair :—‘‘ The establishment of 
ragged schools has been productive of much good in diminishing 
crime and i ; and a large extension of this species of 
benevolence is imperatively demanded in our large and populous 
towns and cities.” 

RAGS. Until some better and cheaper material can be discovered, 
linen and cotton rags will continue to be the staple of the Paper 
MANUFACTURE, as described in the article under that name, and will 
continue to be an object of great solicitude to governments and manu- 
facturers. Linen rags are imported mostly from Hamburg, Bremen, 
Rostock, Ancona, Leghorn, Messina, Palermo, and Trieste. Those 
from the first three ports are mostly German rags; those from the 
next four are Italian and Sicilian rags; while Hungarian rags are 
shipped at Trieste. The rags are closely packed in bags of about 
4 ewt. each; and the bags are marked according to quality. The 
foreign rags are darker, dirtier, and coarser than English; but as they 
comprise a larger ratio of-linen and a smaller of cotton, they are 
better for the -maker's [me ory than English rags—especially as 
they can now be bleached as white as the latter by boiling in a ley, 
and then exposure to chlorine. Holland, Belgium, Spain, and Portugal, 
as a means of protecting the paper-manufacture, prohibit the exporta- 
tion of rags altogether; and France is only now (1860) beginning to 
depart from that ,as one of the counterbalances for the advan- 
tages she receives through the new Commercial treaty with England. 
The United States compete seriously with England for the purchase of 
European rags, and overbid her for those of Northern Italy, Taking 
an average of recent years, the price paid by English paper-makers for 
foreign rags ranges between 20/. and 30/. per ton, including freight, 
When made 120,000,000 Ibs. of paper annually, she used 
10,000 tons of foreign rags; if the same ratio prevails now, when the 
product reaches 210,000,000 Ibs. (as it did in 1859), the foreign rags 
must be nearly 20,000 tons; but there are reasons for thinking that 
the English portion of the supply, owing to the greater use of cotton 
and straw, has increased faster than the foreign. 

Woollen rags are not available for paper-making. If of loose texture 
and not too much worn, they are reserved for shoddy ; that is, they 
are torn up by machinery into fibres, and mixed with new wool to 
make cheap woollen cloths. Some of the pilot cloths, as they are 
called, now made in enormous quantities about the neighbourhood 
of Dewsbury and Batley, consist of three-fourths or seven-eighths 
shoddy, with only a small proportion of new wool. Some of the 
woollen rags are made into flocks for beds, by washing, grinding, 
tearing, and pulping. All that is too bad Ral tieak didoacen in woot 
as manure. Besia les our own woollen rags, the chief foreign supply is 
from Hamburg and Bremen. The prices are generally about 15/. or 
201. per ton for good white, 10/. or 12/. for good coloured, and 51. or 
61. for common, 

RAILWAY. A road in which smooth tracks of wood, iron, stone, 
or other suitable materials are introduced for the purpose of obviating 
the friction of the wheels of the carriages to a greater extent than can 
be done on common roads. Railways are thus of various kinds, and 
they have been used for a very considerable time as a means of diminish- 
ing the cost of transport of minerals and of heavy goods. Of late years 
they have been applied to the general p' of intercommunication, 
in conjunction with the locomotive engine, and the improvement in 
all social relations thus effected has been so great, that it has almost 
formed a new era in the history of our race. 

As the construction of railway carriages, and of the engine power - 
employed for moving them, are subjects intimately connected with 
the formation of the road itself, and indeed regulate some of its most 
important details, it appears desirable to discuss them at the same 
time as the railway itself is under consideration. It is intended, 
therefore, to present a brief sketch of the progress of invention in 
matters connected with railways; an account of the general mode 
of designing and executing the works of the substructure, and of 
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the roadway; an account of the usual modes of working a line of 
railway ; and a few of the statistics of the railways already executed at 
home or abroad, 

History.—In the cities of Northern Italy the practice of laying 
smooth tracks of hard marble in the ordinary paving of the streets, 
which prevails in those cities to the present day, appears to have been 
applied for many centuries; but the use of railways, properly speaking, 
cannot be traced farther back than to about the year 1680, when, in 
the neighbourhood of rie ep eg some roads with wooden 
rails were laid down (jigs. 1 and 2), for the purpose of facilitating the 


Fig. 2 


transport of coals from the pits to the landing stages. For many 
years this imperfect system of road making continued in use without 
improvement, and it was not until about the year 1716 that a raised 
rail, protected by flat iron on its upper surface, was introduced im 
those parts of the road where the traction was the heaviest. The 
next improvement consisted in the substitution of the edge rail for 
the flat band screwed down to the wood, and the durability of these 
rails was further increased by the use of cast- instead of wrought-iron. 
The waggons which ran upon these rails were usually loaded to the 
extent of from two to three tons, and the traction was performed 
almost entirely by horses, unless, in a few cases, wherein the carriages 
were allowed to descend some inclined planes by the effeet of gravity. 
The introduction of the cast-iron edge rail appears to have taken 
_ place about the year 1767, at the suggestion of Mr. Reynolds, the 
engineer of the first cast-iron bridge erected in England, in the Cole- 
brook Dale. 
The next step in the history of railways was made by the applica- 
Pig. 3. tion of a cast-iron plate ima kind of 4 form, instead of 
2 the straight cast-iron edge rail (jig. 3) ; this alteration 


ff} was said to have been suggested by the of the 

. i) Duke of Norfolk’s collieries near Sheffield, in 1776, and 
fam | the system itself is still retained in mining operations. 
The rails, in all the forms origi applied, were laid 


originally 
upon wooden sleepers (fig, 4); but about 1793, stone blocks were used 


to support the rail, and this apparently unimportant change, by render- 
ing first cost of an edge railway, and its subsequent repairs, less 
expensive than before, tended greatly to facilitate the introduction 
of the new system. Very shortly after the substitution of the stone 
blocks for the wood sleepers, the coalowners of Northumberland and 
Durham introduced the use of cast-iron edge rails in short lengths, 
but fastened to chairs let into the stone blocks; and in this manner 
they succeeded in obtaining a roadway upon which the traction was 
comparatively , at a very trifling expense (jigs. 5 and 6). The 
rails were cast in lengths of from 3 to 4 feet, and they were made in 
what is called the jish-bellied form, or with their greatest depth in the 
middle ; a represents (fig. 5) the section of the rail in the middle, and 
b the section at the ends; the latter were made with a half-lap joint, 
and through this joint a key was passed to fasten them to the chairs. 
The friction upon these edge rails was further diminished by making 
the tires of the wheels slightly conical. Many of the mine railways 
are even at the present day made precisely in this manner; and so 
great was found to be the advantage the cast-iron edge rails pro- 
duced, that several roads were laid down in various parts of the king: 
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dom, about the beginning of this century, in- which 
employed. The old Croydon railway, and the tramway laid in 
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Trevithick’s Engine. 
man, Brunton, and others, had striven for more than forty years to 


discover the means of p carriages by steam upon eommon 
turnpike roads, or upon railways; but after numerous th 

whole class of machine-makers seem, about the year 1812, to haye 
arrived at the conviction that a simple band wheel could not exercise 
a sufficient amount of friction upon a road surface to cause the carriage 
to advance. For many years the efforts of rgd g om = builders 
were directed to obviating this imaginary difficulty, and rachet wheels, 
jointed levers, mechanical legs of every shape and form, were intro- 
duced, to the detriment of re roadway, sae the diminution of the 
useful power of the engine. About 1814, however, George Stephenson 
constructed for the Killingworth Colliery, Durham, a steam-engine, 
bearing two cylinders seated upon a boiler mounted on wheels, and 
immediately above the axles of those wheels, which bore cranks con- 
nected with the piston heads of the cylinders, and were made to 
revolve in unison by means of vaucanson chains Miya t over barrels 
on the respective axles, The engines made upon Stephenson's prin- 


ciples were not at first much esteemed, and it was long before they 
became of general use ; but gradually they were adopted in the colliery 


districts; and about the year 1826, Stephenson even applied one of 
them for traffic on the Stockton and i line, The 
velocity attained by these engines was not more than about nine miles 
an hour, when used for passenger traffic; or than five miles per hour 
for an le 
One of the great inconveniences felt in the early days of the use of — 
the locomotive, arose from the number and the insecurity of the j d 
of the rails when the cast-iron fish-bellied ones were employed, ant 
from the brittle nature of the iron itself. The discovery hfs A 
Birkenshaw of a mode of efficiently and cheaply rolling ble iron 
rails, which was patented by him in 1820, constituted, therefore, a 
most important link in the chain of mechanical invention, by whose — 
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1825, and the followi the bilities of the locomotive engine 
still | Kasea eaababaes tore: ieag Gnas a'masted af dbs 

i or not that description of motive power should be 
adopted. The directors were soon convinced that horse-power would 
to attain the speed considered necessary; but 

experiment upon the line 
sufficiently decisive to induce them at once to try the 
They therefore consulted na ee ge rere 
and after care examining reports o! 
ak fixed engines, and those of 
Locke in favour of locomotives, the directors 
determined to use locomotives, and to offer a premium for the 
deseription which should fulfil certain conditions. 
competition is so well known that it would be 
it here; and it may suffice to observe that the pre 
ee ee the 
ustration is given (jig. 8); and thus 
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Fig. 8, 


inaugurated the most important revolution in the means of material 


civilisation which e has witnessed. [Srernenson, Grorax, in 
Bios. Drv.) nase F ” 


. Messrs. Stephenson and Bury 
this plan in constructing the boiler of the Rocket, and thus 
increased in a notable manner the evaporating power of their engine; 


Fig. 9, 
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and they increased the draught by causing the waste steam to escape 
by the funnel, The cylinders of the Rocket were fixed externally ja 
system to which after many trials some engine-makers seem 

return ; and the early locomotives invariably were heated by coke, 


g 


The Rocket had four wheels, not: coupled, and its weight was only 4 
tons 5 ewt, ; it attained with a gross load of 17 tons, an average speed 
of 14 miles, and in some instances it attained a speed of 17 miles 
per hour. It is curious to contrast these figures with the ones 
connected with the ‘more recent locomotives. Thus, the weight of 
some of the passenger engines on the North Western line (without 
eer Pe of coke and water) is not less than 27 tons; the weight 
of some of those on the Great Western line is not less than 31 tons ; 
and some of the engines used on the Scmering line are even of 48 
tons weight and have six coupled wheels. The various considera- 
tions connected with the weight and the dimensions of locomotives 
belong however to the records of the subsequent history of the 
railway system ; its general (or perhaps rather its preliminary) history 
was closed by the triumphant success of the Rocket. 

On the modes of designing and ting the works upon vailways.— 
(Organisation.)—It would serve little good purpose to discuss here the 
question as to whether or not it would be desirable to charge the 
central administration of a country with the duty of laying out the 
lines of railway communication ; because the peculiar circumstances of 
every nation will, generally speaking, render the solution of that 
question independent of any abstract reasoning. No doubt the 
absence of anything like administrative control has led in England to 
a fearful waste of money, and to the establishment of a ruinous com- 
petition in many instances; but if we had waited until the government 
had decided upon the merits of railways in the first instance, or until 
it should have decided the precise routes to be followed by the new 
lines of intercommunieation in the second, it is tolerably certain that 
we never should have possessed the marvellous instruments of 
civilisation we actually do. The results of the intervention of the 
state authorities in other countries do not seem to warrant the belief 
that, in the end, they manage things better than is done here; and 
practically it has been shown that the “ laisser aller, laissez faire” 
system conduces the most surely, notonly to a nation’s greatness, buteven 
to the extent. and the perfection of its railways. At any rate our trunk 
railways are made, and it would be useless now to attempt to retrace 
our steps. In our colonies there may be reason, and there still is time, 
for the government to interfere, to guide the efforts of capitalists, and 
to them from the pee 8 and extortion they certainly have been 
exposed to'in England. But the author of this notice, who has had a 
long practical experience in foreign countries, feels it at once to be his 
duty to record his conviction, that no more mischievous course can be 
= than for the government of any country to execute, or to 

a railway; either when the question is considered from a 
structural and engineering point of view, or from a political, or moral 
one. Perfect freedom of private industry may lead to abuses; the 
creation of a number of places of pay and profit must do so, however 
honest the chiefs of an administration may be. 


proportions of the persons takin 
the various classes of carriages. On short railways the local traffie 
will be found to vary between from 60 to 90 per cent, of the whole 
receipts ; on long railways the through traffic bears a larger proportion 
to the total receipts, and this probably as much on account of the 
increased number of first-class passengers, as on account of the increased 
total number of passengers, The usual relative proportions of the 
travellers in the various descriptions of carriages is in England as 
follows: in the first class there are about 13-2 per cent., in the second 
there are 31-2'per cent., and in the third 55°6 per cent. ; in Germany 
these proportions do not hold, for the first-class passengers are fewer, 
and the second-class ones have a much greater relative importance ; 
these differences may to some extent be explained by the character of 
the accommodation given, but the comparative wealth of the popula. 
tion to be served must also influence them. The probable amount 
of the local goods traffic must be taken into account likewise in 
estimating the influence of any particular place on the prosperity of 
a line; and above all things an estimate of the cost a passage through 
it would entail must be made, It would appear that the average 
distance traversed by a ton of goods on lines of considerable length 
is about double the distance travelled by ordinary passengers, and 
that goods travel a relatively greater distance on long lines than 
they do upon short ones, As a general rule, the result of the 
most careful investigations of the traffic returns of railways has 
been to show that it is not desirable to sacrifice local traffic to the 
interests of the termini ; and the history of some of our “ direct lines” 
proves that whenever the communication between the termini is 
sufficiently important to justify a direct railway, the want will very 
soon be supplied. There are some curious statistics on this subject in 
Lardner’s ‘ Railway Economy,’ and in Perdonnet’s ‘ Traité Elémentaire 
des Chemins de Fer.’ , 

The principal points through which a railway is to pass being thus 
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settled, it is necessary carefully to examine the country to be traversed, 
its relief, its means of transport for the materials required, its rivers, 
roads, and canals, both on account of the facilities they may furnish, 
and of the works they may render ni , and its geological struc- 
ture, both superficial and subterranean. If this inquiry should not 
lead to the discovery of any special necessity forcarrying the line in 
a definite direction, it should, of course, be made as straight _and with 
as near an approach to a dead level, as is possible. In the early days 
of railway making greater importance was attached to the latter 
condition than is now the case; and in France, even as late as in 1846, 
Mr. Locke had great difficulty in persuading the authorities to tolerate 
inclines of a rise of 1 in 126; but upon the Birmi and 
Gloucester line, the Lickey incline with a gradient of 1 in 37, has been 
for years in successful work, and in the passage of the a on 
the Vienna and Trieste railway, the inclines are sometimes carried for 
great distances, at the rate of 1 in 40, and the radii admitted in the 
curves upon the level parts are often not more than 623 feet, whilst 
upon the inclines of 1 in 40 they are still occasionally of only 934 feet; 
the length of the arcs in the latter cases does not exceed 1300 feet in 
round numbers. Of course the speed over lines with inclines of so 
severe a nature cannot be great, but the introduction of the expansion 
gear into the locomotive has so much increased what may be called the 
elasticity of its powers, that at the present day an incline of 1 in 100 
would not be regarded as unfavourable, and the former limit of 1 in 
200 would not be a matter of a moment's hesitation. Curves of 
800 feet radius are often resorted to, when, on account of the approach 
to a station, the speed of a train must be slackened; but it is hardly 
safe to admit them of a less radius than of about } of a mile on the 
ordi parts of the line. 

The limits of incline above quoted are the maximum ones which 
can be worked economically by locomotive power, and whenever it 
might become necessary to overcome differences of level, which could 
not so be passed, it would be indispensable-to resort either to the use 
of inclined planes, or to tunnel through the hill which interposes itself. 
The. mechanical principles upon which these considerations mainly 
turn are, firstly, that upon a railway the traction does not exceed }th of 
the effort required to move a load on a level and well-made turnpike 
road; or as the traction on the latter is as 1 to 30 of the load, it is on 
a railway as 1 to 210 or to 250; at an inclination of 1 in 250 it is 
already about as 1 to 100; and it thence rapidly increases until with 
an inclination of 1 in about 150 a well-made carriage would, if left to 
itself, descend an incline by the mere effect of gravity ; or, in other 
words, the force required to draw the load up the incline must not 
only be in excess of that required to overcome the friction, but also to 
raise a portion of the dead weight of the train. The practical ques- 
tions connected with the nature of the inclines admissable on a 
railway, it may be added, may often be materially affected by the use 
of bank engines upon the heaviest part of the inclines ; but however 
the difficulties of such inclines may be obviated they must always con- 
stitute a burden upon the working expenses of a railway, so that they 
should never be admitted unless at the last extremity. As far as 
possible alternate directions of inclination should be avoided, and the 
rise should take place as nearly as may be to some engine station, 
whence a supplementary engine could be obtained if needed. Curves 
of small radius are nearly as unfavourable to the economical working 
of a railway as are heavy inclines, and they therefore should only be 
resorted to in the last extremity. 

The only other special considerations to be taken into account in the 
laying out the plans of railways are, firstly, that they should cross exist- 
ing roads as seldom as possible on a level; and secondly, that the stations 
should be made in positions where they can easily be approached, All 
that relates to the execution of embankments, bridges, viaducts, cul- 
verts under or over passages, resembles so closely the same description 
of work required in ordinary engineering operations, that they may 
fairly be discussed under the exclusively practical section of the forma- 
tion of the road. 

Obtaining an Act of Parliament—As the railways in England are 
constructed by associations of private individuals, with a view to their 
own pecuniary advantage, as well as with a view to the public benefit, 
it is necessary that, on the one hand, legislative restrictions should be 
imposed to protect the interests of who may, either directly or 
indirectly, be affected by the execution of such works; whilst, on the 
other hand, the promoters of the scheme should be protected against 
the imposition of the landowners, and should be vested with the 
neceasary powers to carry their scheme into effect, if the legislature 
should consider it to be advisable. Lands, buildings, water-courses, 
canals, roads, &c., have from time to time to be interfered with; and 
whilst justice requires that the various parties interested in them 
should be fairly and liberally indemnified for any loss accruing to them 
or to their property, either directly or contingently, and that every 


unnecessary interference with the existing rights of property should. 


be avoided, it is equally necessary for the public benefit that opera- 
tions of this description should not be defeated by objections inspired 
by prejudice, or by mistaken private interest. It been with a 
view of reconciling both of these conditions that the Houses of Parlia- 
ment have issued a code of instructions, known under the name of the 
standing orders, for the purpose of affording the parties interested the 
means of stating their respective cases before the tribunals appointed 


ap} t injury is thus inflicted, on the whole the system of referring 
way bills to select committees of the two Houses has (to quote a 

well-known phrase) “worked well.” The wenkaargen thus afforded 

for factious opposition is, perhaps, one of the worst evils attending this — 


system of legislation ; and it often leads to a frightful The © 


act for the London and Birmingham Railway cost at least 72,0001; — 


that for the Great Western, cost 88,000/.; and that for the Brighton 
Railway, a still larger sum. The ing orders and the legi of 
railway companies have been frequently modified; but at present 
day they may be stated to be (briefly) as follows. 
ills for the establishment of a joint-stock company for the execution 
of a railway, or for the increase of the powers of any existing company, 
are of the second class of private bills. Notices of the intention to 
apply to parliament for the n powers must be given once in 
the months of October and November, or in one of them, in the 
London, Edinbu 
in some one and 
such bill refers to may be situated; if the works should extend over 
more than one county, then the notices mustalso appear in the journals 
blished in London, Edinburgh, or Dublin, as the case may be. 
Notices are to be given, in writing, to the landowners, lessees, and 
occupiers, of the intention to a) py for the bill, and these notices 
must be served before the 15th of December previous to the session in 
which the application to parliament is to be made. Plans and books 
of reference of the lands and houses to be taken, together with a 
section of the intended line, are to be deposited before the 30th of 
November with the clerk of the peace, or the sheriff clerk, of the 
respective counties traversed, with the Board of Trade, and at the 
private bill offices of the — of Seip ; reves cases ps. it 
is proposed to execute works upon ti , Within range of spring 
tides, similar plans and sections have to be deposited with the Board of 
Admiralty. The petition for the bill is to be deposited at the Private 
Bill Offices on or before the 23rd of December, and it must be accom- 
panied by a declaration from a parliamentary agent, and a copy of the 
proposed bill: in the declaration by the agent, he shall distinctly state 
the class of the bill, and the powers sought to be obtained by it. 
Printed copies of the bill must also be deposited with the Board of 
Trade, on or before the 23rd of December; and with the Admiralty, if 
necessary. Copies of the estimates, declarations, lists of owners, lessees, 
and occupiers, are to be deposited at the Private Bill Offices on or 
before the 31st of December ; and in cases wherein new companies are 
proposed to be established, a declaration must be made, stating the 
amount of capital, the number of shares to be issued, the number sub- 
scribed for,and the number paid up. In some cases, copies of the 
last-named documents are required to be deposited also at the Vote 
Office. The plans required are to be drawn to a scale of 4 inches to a 
mile, and must show the line or situation of the whole work, and the 
lands, &c., it is intended to traverse; and whenever it is proposed to 
apply for powers to make lateral deviations, the limits of those 
deviations must be distinctly indicated. Enlarged plans of buildings, 
court- , gardens, &c., to a scale of not less than } of an inch to 
every 100 feet, must be added; the distances from one of the termini 
must be indicated in miles and furlongs; those portions of the line 
which are to be executed in tunnel must be indicated by dotted lines ; — 
and every deviation or alteration of turnpike or other roads, of rivers, 
or of canals, must be clearly set forth. The book of reference must 
contain the names of the owners, lessees, or occupiers of the ho ; 
and lands to be interfered with, and it must con a deeoripHiak ra 
the nature of the property to be taken, The sections are to be drawn 
to the same horizontal scale as the plan, and to a vertical scale of not 
less than one inch to every 100 feet ; they must show the natural level 
of the ground, the intended level of the work, the relative heights of 
the embankments and cutting, the datum line, and the rails’ level ; 
the height and span of the various bridges, viaducts, &c., are to be 
indicated, as also are to be indicated the alterations proposed to be 
made in the levels of the existing roads or other communications. 
The estimate must be signed by the person making it. In the case of 
railway bills, a deposit of 8 per cent. on the amount of the estimate 
must be made before the 15th of January. 

The details of the prelimi ig egies pa of the legislature, 
stated above as being necessary before the bill can be entertained, are 
extracted from the standing ordérs of the House of Commons; but, 
according to May’s ‘ Parliamentary Practice,’ the requirements of the 
two Houses are identical, excepting in some insignificant matters of 
detail. The further stages of the proceedings, it may be added, are 
described upon the supposition that the bill sought for is presented, 
firstly, to the House of Commons. : 

Any person interested in the proposed railway, or in its operation, is 
entitled to present a memorial in opposition to its progress, on the 

ound of non-compliance with the standing orders, before some day 
betirems the 9th and 23rd of January, according to the number of 


rotation assigned to the petition for the bill, The examiners of — 


petitions for private bills then ey into the manner in which 

standing orders have been complied with; and, if any isrogailtly 
should have been committed, they make a report to the House of 
Commons, or send a certificate to the House of Lords, to the effect 


, or Dublin Gazette, and in three consecutive weeks 
paren pamper es She ovaly A Ree, the lands — 
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Within three days from the date of 
bill by the examiner of petitions, the 
"read must be presented pe das ae 
be accompanied by a printed copy of the bill; if the standing 
orders have been complied with, the bill is at once ordered to be 
in; if they have not been complied with, the petition is 
e standing orders committee, who are empowered to make 
reports to the House on such subjects. The second reading of 
bill takes place at some period between the third and seventh day 
ing, and is considered substantially to sanction, in 


should, however, have been complied with, a 
the 


the examination into the allegations of the 
petition and the clauses of the bill takes place. The select committee 
must consist of five members not locally or otherwise interested in the 


bill, when the latter is ; or the bill may be referred to the 
chairman of ways and means and to two members, when it is unop- 
After an interval of eight days at least from the second 


selves, by their agen i 
the evidence submitted to them (in the House of Lords the evidence 
is taken upon oath), the committee are bound to report upon the various 
subjects involved. These subjects mainly affect the fitness of the 

railway in an engineering point of view, the peculiar local 
circumstances ing the works, and the main allegations of the 
petitions for or against the bill, with the reasons of the committee for 
agreeing to or dissenting from them. The committee is bound not to 


other road be made, without special reason, whose incline shall exceed 
1 in 20. irene ete te 
House for the purpose of preventing any abuse of the powers to 

conferred by the bill, or of preventing the smuggling of for one 
object under cover of a bill avowedly proposed for another one. It is 


the payment of interest upon deposits, 
| cooypreapatammeudgr ant ew tena course of proceeding 


report of the select committee has been made, the 
committee clerk delivers into the Private Bill Office “the committee 
bill,” which is printed at the of the ies, and delivered to 
the members of the House. report of the bill is ordered to lie 
upon the table, also i amended bill; and after the interval of 
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very of the report the consideration of 
be proceeded with, on the third reading. So jealous is 
heoretically, of the rights of private property, that it is 
this stage, to stop the of a bill; but, in fact, it 
decision of a select committee is reversed. The 
is, thatthe bill, as it leaves the committee, passes on the 
reading; and it then has to go through nearly a similar ordeal in 
; and, unless important amendments should there 
be introduced, the bill receives the royal assent, and becomes an Act of 
proceedings before the House of Lords differ in 
those which are followed before the House of 
ons consist mainly in points of form, and 
they seem to have been inspired principally by the desire of the former 
a ee eee een memes, on tender: rights of pro. 

more in detail the law 
ST ot ee do well to 
consult work by Mr, May|before referred to, ery _— the 
respective Houses of the legislature 
each session. Am other provisions 
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any proceedings in private bills, 
- y's work contains also an ample 
of the fees 2 pate if the officers of the respective Houses 

which might fairly be recommended to 
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considerably simplified by the ing of the Railway and of the Lands 
Clauses Consolidation Acts. cases where companies simply apply 
for powers for increasing their capital, or when they apply for powers 
of amalgamation, or purchase of other companies, the forms of parlia- 
mentary practice are slightly different from those above described ; 
and the Wharncliffe standing orders prescribe the observance of certain 
conditions under the peculiar circumstances they were designed to 
meet, especially with reference to the manner of ascertaining the 
opinions of the shareholders of any existing company as to the extension 
of their operations. The principle of this legislation is, however, on 
the whole, extremely equitable, and it substantially affords protection 
to existing interests, whilst it gives every reasonable facility for the 
development of enterprise. 

Formation of the Road.—The Act of Parliament being obtained, the 


y | land required for the railway is definitively set out and purchased. 


Power is usually given to take a width of 22 yards, exclusive of that 
which is necessary for the sloping sides of cuttings or of embankments; 
and it may be added that, in ordinary cases, the average quantity of 
land taken is about at the rate of 12 acres per mile lineal of road, 
leaving out of account the stations, when the latter are of considerable 
importance. The price to be paid for the land is either settled by 
amicable arrangement, or it is fixed by a jury; and it includes all 
claims for compensation, severance, and compulsory purchase, It 
appears that, practically, railway companies are compelled to pay about 
double the real value of all the land or hereditaments they take—so 
deeply rooted is the popular opinion that the interests of private 
individuals should be studied at the expense of public companies. 

The works themselves connected with the formation of the road 
consist in the embankments and cuttings, the tunnels, the bridges, 
viaducts, and culverts, and the stations and minor accessory buildings. 
These works are usually divided into separate contracts, and are let by 
public or by private competition, unless when—as is far too often the 
case in England—the bulk of the capital has to be provided by the 
contractor. In ordinary cases, the works which would take the longest 
time are commenced the first, especially when it is desired to open the 
line at once in its entire length. Before any works, however, are com- 
menced, it is essential to make a series of deep borings wherever 
important structures are to be raised or tunnels to be formed; the 
result of the preliminary observations upon the Kilsby Tunnel seem, 
indeed, to show that these borings should be made very close to one 
another, and that they should be carried at least to the maximum 
depth it may be desired hereafter to attain. Careful observations 
must also be made upon the hydrographical conditions of the country 
to be traversed, the inclination of the strata, and their hydroscopic 
nature, not only for the purpose of dealing with the springs they may 
yield, and their greater or lesser tendency to floods, but also in order 
to provide against any danger from the slipping of the earth. It must 
be observed here that tunnels upon railways are objectionable, on 
account of their darkness, their dampness, and the singular inter- 
ference they produce with the action of the electrical telegraphs, as 
well as on account of the special attendance they require. As far, 
therefore, as possible, they should be avoided; nor should they ever 
be resorted to in the open country where land can be obtained cheaply, 
unless the cutting it would otherwise be necessary to make should 
exceed 80 feet in depth. In towns, of course, the value of land will 
materially affect this question, and, as in the case of the Underground 
Railway, it may even be desirable to execute nearly the whole of the 
line in tunnel. [TunNEL.] 

The angle of inclination of the slopes of cuttings should be made to 
vary with the nature of the material traversed. Hard limestone or 
sandstone rocks will stand when dressed off vertically; chalk and 
the softer limestones will ultimately assume a slope of about 45°, or of 
1 base to 1 vertical; hard gravel, bound together by waters containing 
the hydrous oxide of iron, will stand at a similar inclination to chalk, 
but the ordinary open gravel and sand, without water, should be 
dressed to a slope of 14 base to 1 in vertical height; the London, 
Oxford, and + clays may sometimes stand with an inclination of 2 
or 3 to 1, but if they should contain any beds of permeable sand they 
have been known to slip even with inclinations of 10 to 1. Wherever 
moveable strata of this description are tered, the greatest pre- 
cautions must be taken to provide an efficient surface drai , 80 as 
to prevent the passage of water to the more permeable lower strata. 
The danger arising from the tendency of some materials to slip after 
the condition of stability they have naturally assumed has once been 
disturbed, is principally felt when the cutting has to be made ona 
hill side, and when it lays bare the lower edges of inclined beds of 
sand or of gravel intercalated between beds of clay. In many cases, 
it is better to construct at once a retaining wall than to trust to any 
form of slope ; but the thrust of a lofty bank of earth, such as is now 
under consideration, must be so enormous that especial precautions 
must be taken to guard against its effects, and to provide an outlet for 
the waters which would otherwise accumulate at the base. The history 
of the New Cross cutting, near London, of the Euston cutting, of the 
Loudon end of the Great Northern Railway, of the Kilsby cutting, and 


the | of the cutting near the Val Fleury, on the Versailles line, may be 


cited as illustrations of the accidents to which deep cuttings are. 


e and of the means of obviating them: Much information on 
this subject is to be found in Sganzin’s ‘ Cours de or and in 
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Perdonnet’s ‘ Traité’ already referred to, In settling the amount of jilanting of the quickset hedge; and the soiling and planting of the 
eutting to be executed on 4 line of railway, it is essential to bear in slopes, Insignificant as these works may seem to eae 


mind that it should, as nearly as possible, balance the amount of the 
embankment so as to avoid either the necessity oe potenesing ground 
to receive the spoil or surplus earth, or to furnish the material for the 
completion of the bank from side-cutting. The Tring cutting on the 
Birmingham Railway, and the Gadelbach cutting on the Ulm and 
Augsburg line, are amongst the largest works of this description yet 
executed : the former contained nearly 14 millions of cubic yards ; the 
latter about 1,410,000 cubie yards, 

The embankments are formed simultaneously with the cuttings, and 
the materials obtained from the latter are transported by barrows, 
carts, or waggons, to the former, according to the distance; barrow- 
work ceasing to be economical when the distance to be traversed ex- 
ceeds 100 yards, carts are then used ; and when the length of transport 
attains a quarter of a mile it is decidedly cheaper to use waggons upon 
tem roadways, made in railway works of the metals, or rails, to 
be afterwards used for the permanent way. As embankments can thus 
only be commenced from their two ends at a time, it follows that 
when they are of considerable dimensions they may even regulate the 
duration of the works upon a railway, because bridges or tunnels can 
be commenced at once in several places. Time may occasionally be 
sayed by the use of temporary wooden staging, and by carrying on the 
work in several layers or strata; but if the length of lead (or the dis- 
tance traversed) be great, it is very rarely indeed that more than from 
2000 to 2500 yards cube can be tipped at one end of a bank in a day. 


The earth in small banks is often rammed to ensure its uniform com, 


pression, and eyen in the yery rough and ready manner in which railway 
works are effected, especially in England, the precaution of punning 
the earth at the back of culverts, or bridges, is generally adopted, For 
large embankments it would be practically impossible to attempt to 
secure this theoretical perfection, and the earth is in them simply cast, 
or tipped, from a waggon, and is allowed to settle by its own weight, 
and by the effect of time. It is important, therefore, to obserye that 
the earth taken from a cutting will, in the beginning, occupy a space 
about } greater in the bank than it did in its natural position; and 
that even after they have settled during three or four years the ma- 
terials in a bank will still oceupy a volume jth greater than they did 
originally. The subsidence of new-made banks is indeed a source of 
danger and of expense on all railways, and it must be guarded against 
in the most careful manner; allowance should be made for such sub- 
sidence, by keeping the crowns of the banks above the intended 
finished level. 

In executing heavy embankments care must also be taken to ensure 
that the ground upon which they are to be founded should not be 
exposed to lateral displacement, or to any serious amount of vertical 
compression; although the latter objection ultimately resolves itself 
simply into a question of money, Accidents of this description fre- 

ently occur upon the banks of rivers, or in alluyial districts; and 
the most efficient mode of dealing with them is to isolate the seat of 
the bank from the surrounding ground, in such a manner as to cause 
the whole compression to take place vertically. In marshy and boggy 
grounds judicious drainage may do much good; but the system 

adopted in carrying the Liverpool and Manchester Railway oyer the 
Chat Moss, of supporting the earth to be deposited upon a stratum of 
hurdles, or the one used by the Dutch engineers of forming as it were 
a floor of fascines, or of bundles of reeds, must in many instances be 
resorted to in addition to the introduction of lateral drains, On the 
Munich and Augsburg line an efficient method of carrying the rail- 
way embankment over a peat-bog about 16 feet deep was used, which 
it may perhaps be desirable to mention here; it consisted in sinking a 
series of square holes, “en echiquier,;’ about 2 ft. 10 in. apart, and 
measuring 1 ft. 9 in. square at the bottom, and 2 ft, 10 in. square at 
the top ; these holes were then filled with impermeable earth, and the 
embankment was laid on them; the seating of the bank was first 
properly drained and a good outfall provided. Another class of posi- 
tions in which it is necessary to take especial precautions in forming 
embankments, is when their feet are exposed to the action of 
bodies of water, whether tidal, flowing, or comparatively still, as in 
lakes. The materials used below the water-line should be of the 

test possible epee gravity, the seat of the bank should be cleared, 

y dredging, of all loose or compressible mud, and the sides exposed 

to the wash of the water should be protected by beds of fascines, or by 

stone pitching in ordinary cases; in sea water, or in open bays, it may 

eyen be nec to carry the foot of the embankment upon solid 
masonry walls, {EmpankMest; River; ihe 

The earth-works upon most of the principal lines in England have 
been very heavy, and they seem in some exceptional cases even to haye 
cost 20,0001, or 30,0001. per mile; nor has it been by any means rare 
for the average cubical quantity of earth so moved to average from 
100,000 to 150,000 yards per mile. In other countries this portion of 
the cost of railways has been diminished ; first, by reason of the lower 
price of labour ; but secondly and principally, by reason of the facili- 
ties afforded by the steeper gradients now tolerated. 

There are some minor works usually included in the description of 
the excavator's department in the construction of a railway, which are 
of sufficient importance to require notice. These are the fencing in 
of the land; the formation of the cop mound, and of the ditch; the 


| occur so frequently with them. The planting 
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| much of the security from accidents of the mellway depends upon 
being well executed and well maintained; and it is eapecially n 
account of habitual disregard the American engineers display to 

| safe enclosure of their lines, that the accidents bon etapa 

of the slo 

| bankments, it may also be added, is an easy and profitable m 
protecting them. ; 

Bridges are required on railways for the purpose of carr them 

across the various water-courses; for maintaining the 
communications either above or below ina inva) of the rails; or for 
carrying the roadway above the surface of the ground in deep ow 

gorges when for local reasons it is found that the constructio 
viaducts is Frater tle to the execution of heavy embankments, 

choice of the materials used for the construction of railway bridges 

must mainly be influenced by economical considerations, always 

ing in mind the fact that in wnderbridges the materials used 
be of a permanent description ; because the repairs of the substra 

so to speak, of a roadway are always attended with difficulty; for 

over bridges wood, brick, stone, or iron may be used as may be ¢ 

advisable. The reader is referred to the articles Bamnor and Viapuct 

for a detailed notice of the peeainics of construction required to be 

followed in this class of works, and under Skew Arcu and TuryInea 

BringE will be found notices of peculiar forms. of bri freq) ) 

employed on railways. It seems that upon the average there bout 
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quently 
2% over or under road bridges per mile forward of railway in England 
eyen when a considerable number of level erossings are allowed; in 
England there is at least one crossing per mile. As was before said, 
the latter should be ayoided as om 4 as possible, for they are a fre- 
quent source of accidents, and the cost of the guardian represents th 
interest of a larger sum than an ordinary bridge would cost, It is not 
often, in fact, that an ordinary over or under bri costs ‘ 
1000/. to 2000/7. ; or perhaps, taking into account ach 
the latter figure may be taken as an average; this has to be set 
the cost of the cottage, gates, and crossing, and the keeper's 
case a level crossing should be resorted to, It is usual to 
that the cost of culyerts, surface, or underground drains of a rai 


amounts to 20 per cent. of the cost of the under-bridges ; the rig oe 
account, 


the lateral ditches being carried to the earthworks 4 
masonry for lining tunnels, or for retaining walls, forms part of f 
special items in railway estimates. 

When the various.works connected with the cuttings and eg 
ments are finished, and the bridges are ready to receive the ballast, 
railway is said to be brought to formation level, and all that remains to 
be done is to lay down the permanent way. The formation leyel is 
usually made about 2 feet below the intended rails level; the width 
of its surface is about 30 feet, exclusive of fences and ditches; and it 
is made higher in the centre than at the sides,in order to throw off 
the rain water. ‘ 

Ballasting and laying the permanent way.—In the earlier periods of 
the history of railways very warm discussions were ied on with | 

to the form of rail, and the mode of attaching it to the sleepers’ 
or blocks; but at present there seems to be a very marked tendency 
on the part of engineers to adopt uniformly the system of double- 
headed rails, keyed to chairs spiked upon cross wooden sleepers, and 
fish-jointed at the ends. As many useful lessons were learnt in the 
course of the experiments by which the system now generally adopted 
was arrived at, and the history of the superstructure of railways is in 
itself very interesting, a slight notice of the various phases of 
discussions in question may be desirable. So much indeed of the 
commercial success of a railway depends upon the perfection of its 
permanent way, that it behoves every engineer, at least, to study 
carefully the phenomena which might have been obseryed durit 
the respective trials; and it is even desirable that the directors 
railway companies should know something of the previously made 
poker rg in this matter so as to avoid a useless repetition of them 

er r. 

When locomotive engines travelling at speeds of even nine miles an 
hour had been introduced, it was soon found that cast-iron fish-bellied 
rails were so liable to be displaced and fractured that their use was at 
once abandoned ; el wrought-iron rails were substituted for them 
universally. On the Liverpool and Manchester, and on nearly all ed 
railways executed by the Stephensons in the early periods of 
railway system, the rails were keyed to chairs, fastened to stone blocks 
bedded in the ballast ; but it was soon found that the blocks, which 
were isolated from one another, were exposed to sink unequally, and 
thus to deform the road ; and moreover that the unyielding nature of 
the point of support (when it had once found a ing) made the 
roadway very injurious to the carriages and rolling plant. Mr, Locke 
seems to have been the first to have adopted on a scale (as the 
means of obviating these inconveniences) the use of the old system of — 
wooden sleepers, passing beyond the two rails (as shown on jig. 10) so 
as to carry two chairs; and at the present day this system has 5 
generally adopted wherever the rails are used with only ms 
supports. Many essays of cast-iron sleepers have been made, without 
success, it must be added, for in the present state of iron 
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cast-iron goods are too brittle to be employed for articles subjected to. 
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the peculiar actions to which sleepers are forcedly exposed ; but it is 
still to be hoped that means may be discovered by which this objection 


Fig. 10. 


railway engineers ; and 
preservation. Sleepers 
, copper; mercury, &c., with vari- 
the present day it seems to be generally admitted 
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valuable properties to wood so exposed 
however but a serious evil inherent to the use 
i inly would be preferable to employ a material 
iti of decay above enumerated. However 
the cast-iron chairs used either for blocks or for sleepers are 
ikes, and some trifling modifications of the 
at times advantageously made in order to 
fibres of the wood. The rails are fastened 
compressed wooden wedges, which naturally 
again when to the effects of moisture; these wedges 
present day creasoted on the best lines of railway. Sleepers 
to 9 feet long, by 10in. by 5in., and are usually placed 
distances of 3 feet from centre to centre, on the average ; especially 
the lines where heavy locomotives are used. 
sleepers, as was said, are laid in ballast, which should as far as 
of gravelly sand, sufficiently permeable by water to 
allow the rain to pass rapidly into the surface, and to the side drains. 
When, however, ballast of this description cannot be obtained, it ma: 
by sand, by shingle, by broken stones of not more than 2 
inches in diameter, by burnt elay, or by a mixture of chalk and flints ; 
in mi districts forge ashes and broken slag are advantageously 
ballast is made (for double roads) 30 feet wide and 18 
on the average; and its surface is dressed off so as to 
a series of water-courses. It reqtiires about 8,800 yards cube of 
forward of railways, or about 5 yards cube per yard 


Fa SEE 
ae 
eee 
Hi 


Fi 
uf 
g 
| 


i 


B55 
al 


. 


the bridge 
latter being lo: on lines such as the Great Western, where 
continuous bearings have been adopted instead of the 


chairs and sleepers. The advantages i 
the brides rail will be discussed hereafter, and for the present, attention 


will be called to the steps which have led to the adoption of 
the headed rail most uently employed. : 
In figure 11, the illustration marked a, represents the section of the 
Fig, Ll, 
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rail used on the Manchester and Liverpool line; } is the 
rail fixed in its chair; ¢ and d are representations of a rail of the 
on 3 these rails 


railway just mentioned by the form shown on h; and ati is shown a 
contrivance for keeping the rail in its seat. The double-headed rail 
may be considered to have been introduced by Mr. Locke, who used it 
on the Grand Junction and the South Western lines in the form shown 
at &; and eventually, notwithstanding the other modifications of the” 
rail with intermediate supports as at m, Mr. Locke’s form has been 
generally adopted. ; At g,n, and o, are represented the manners of 

anigi | the end joints of the rails, either with a half lap, or with butt 
ends, the system now prevalent; and at J is shown a rail of a peculiar 
section designed to fit more closely to the tires of the wheel. At the 
present day, however, little attention is paid to this theoretical 
perfection of the roadway, and the upper and lower surfaces of the rails 
are made identically the same. When firstly the double-headed rails 
were introduced they were made in 15 or 16 feet lengths, of about 
56 lbs. weight yard forward; at the present day they are made vf 
from 70 to 80 lbs. per yard, and are often of 21 feet length. The cast- 
iron chairs have also been increased in weight, and instead of weighing 
for the joint chairs 20 lbs., and for the middle 15 Ibs, each, they now 
weigh for the joint chairs 38 lbs., and for the middles 21} Ibs. each. 
Latterly when the rails have been fish-jointed, or made with fish plates 
weighing about 28 lbs. per pair bolted on the respective sides of the 
rail, the middle chairs only are employed, and the sleepers at the end 
of each rail are brought as closely to the fish joint as possible. 

When Mr. Brunel attempted to introduce the broad gauge he also 
attempted to introduce the American system of placing the rail with 
a continuous bearing, and thus was led to adopt the form of rails 
represented by p, 9g, *, and s on fig. 12, partly with the hope 


Fig, 12, 
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of being able to diminish the weight of iron. He began to use 
rails weighing about 45 to 47 Ibs. per yard, and they were bolted or 
spoked to the longitudinal baulks at distances of about 18 inches; but 
the continually increasing weight of the locomotives, and the increased. 
rate of travelling, have forced the parties who have used the bridge 
rail to follow the example of the advocates of the double-headed one ; 
so that at the present day the bridge rails are often made of even 90 lbs. 
weight per yard forward. The great objection to their use lies, however, 
in the necessity they involve for a very expensive timber substructure, 
which is liable to rapid decay, and to frequent deformations by the 
warping of the wood, or by the expansion of the rails. Practically, 
then, although the system of continuous bearings produces a road of a 
very pleasant description for the traveller, so long at least as it is in 
order, it is found to be of so costly a maintenance that it is rarely 
used in England, unless when the roadway has to be carried over 
viaducts, bridges, or other works, where the percussion upon the 
intermediate bearings might become injurious. 

It may be’as well here to observe, that in laying rails, the allowance 
for the elongation produced by summer heat must be very carefi 
made, Ina 15 feet rail, the difference of length for an increase of 76 
Fabr. will be about jth of an inch; but at the same time that pro- 
vision must be made for the free expansion of the rails, they must not 
be laid with so open a joint as to give rise to concussions. It is usual, 
also, to give a slight inclination to the upper surface of the rails, 
inclining inward about 1 in 30, for the purpose of giving a better 
bearing to the conical surfaces of the wheels ; and in curves, the outer 
rail is elevated above the inner one, by a height regulated by the maxi- 
mum velocity attained upon the curve, and by its radius. Upon level 
crossings, very sharp curves, viaducts, or bridges, it is usual to fasten’ 
counter-rails ; but they have so often proved sources of danger, through 
their independent movements, that these counter-rails are never placed 
unless alae very exceptional circumstances. On level crossings they 
ace rpsenpeng ta rae So vee the rails from the shocks of passing 
waggons. very common elevation of the outer rails, on curves of 
1000 yards radius (and this seems to be the minimum radius which 
should be allowed in railways upon which ordinary express speeds are 
attained) is about 2 inches; and in curves near stations, of 500 yards 
radius, the elevation becomes about 2} inches. Fractures of the rails 
occur on changes of temperature, and chairs are frequently broken 
when wedged up too tightly. Great care is therefore required in the 
inspection of the rails at these seasons ; and it is worthy of remark, 
that there is a marked tendency of the rails to displace themselves in 
the direction of the movement of the trains, ially on inclines and 
near the stations, In some cases, every 10th or 20th rail is notched 
upon its chairs, in order to resist the tendency to this kind of 

isplacement. 

e battle of the gauges, which raged so furiously a few years since, 
has now been practically solved by the adoption of the mixed gauge on 
the Great Western line itself ; and indeed the advantages of a uniformity 
of gauge are so much greater than those which can be secured even by 
amore logical arrangement than the one adopted originally by Mr. 

nson, that it is almost idle to discuss the question at resent. 
For all useful purposes, it is ascertained that the 4 feet 84 inches 
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is as efficient as the 6 or 7 feet gauge; and it is immeasurably 
og both as regards the formation of the roadway and the con- 
struction of the rolling plant. It seems that the precise ge of 
4 feet 84 inches was the result of a mere accident; but as it n 
adopted on the majority of railways, it is now desirable to carry it 
out on all similar works. The space between the rails is usually made 


6 feet from to edge. : 
pohaharhes Aspe ahs emery to pee and 
carriages from one line rails to an 5 this is effected by 


means of switches or ts, and crossings by turn-tables, or by 
traversing platforms. If we suppose, “as in Jig. 13, a series of cases in 


Fig. 13. 
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which such changes of direction may be ni , Wwe may ive 
that some contrivance is required to guide the flanges of the wheels in 
such wise as to. cause them: to follow the new line of rail they are 
intended to travel upon. This contrivance consists of two moveable 
rails (fiy. 14) working simultaneously and parallelly upon fixed pivots, 


Fig. 14. 
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so that the flange of the wheel on one side should bear against one 
of the rails, and should thus be forced to follow it, whilst the other 
flange would find an open passage which would allow it to follow the 
new line of direction given. Many varieties of points and crossings 
have been introduced from time to time, of which the most concise 
account is to be found in Perdonnet’s ‘ eae prepenn'e but for 
our present purposes it may suffice to say that the system now gene- 
rally pacptet is the one known by the name of Wyld’s patent, in which 
the surfaces of the rails in the principal line are not touched, but the 
tongues of the points are made to pass gradually under the heads of 
the main rails. On the Great Western line many of the points were 
originally made as in jig. 15. The radius of the curves of the bes, 


Fig. 15. 
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points and crossings is usually made equal to 1650 feet, and care is 
taken that counterpoises should be fixed, to keep the main line open ; 
as far as possible, also, no points should be fixed so as to meet the 
ad trains on the main line. At the points of turns out of single 
lines of railways, and at the junction points of embranchments, signal 
posts are invariably fixed for the purpose of indicating which line is 
open, and the us of curvature is made ak large as possible. On the 
Belgian lines, the embranchments are made near the stations, and some- 
times the radius of the points does not exceed 1000 feet ; but it is to 
be observed that these embranchments have no back curves like those 
of ordinary eee 9 It may be as well to add, that where the two 
rails cross one another, grooves are cut to allow the to , and 
guard-rails are placed to check any tendency of the rails to leave the 
road, as shown in jig. 13. 

Turn-tables present a marked advantage over points and crossings in 
this respect, that they allow the carriages, &c., to pass from one line to 
the other in a much smaller space; but the operation itself is performed 


920 
slowly, and must be for e papel ceeeee Turn-tables 
Coes cr rover Seiheroe ct cont iron, fixed on a level with 
the rails, and mounted on friction-rollers, so as to turn 
ake geoee) plvole) iu ree are ereeace Se Orie 
made to correspond with the positions of the longit: 
verse rails at each quarter revolution, in such cases as 
sented in fig. 16, wherein, if it were desired to transfer a carriage from — 


fe 
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the line a to the line b, the carriage would be rolled to d; a quarter 
revolution of the table is then made, and the carriage is on to 


e; a similar q 


passenger 
and tenders coupled together, tables of as much as 36 or even 50 feet — 
diameter have been made. Sometimes the turn-tables of stations are 
made to serve a series of converging rails ; and in the engine-houses of 
some railways a large table is placed in the centre, so as to serve the 
purposes of as many as 16 lines. 
Traversing platforms are used when it is desired simply to 
engines or carriages from one line of rails to another situated 
to it. They are area fy ens in stations where no through traffic 
can possibly be admitted ; use they consist of a platform suscep- 
tible of movement only in a direction transversal to that of the line of 
rails, and moving on rollers in a deep pit extending the whole length of 
Water-tanks, water-cranes, pumpi ines, and wells, “constitute 
ss I 5 special notice in 
, 
provisions for the establis' 


tel h ; 
boxes even for the guardians of the way in parieclors positions, must 


also occupy the serious attention of the railway engineer. Local cir- 
cumstances must, however, so modify the manner of dealing with all 
these questions of detail, that it would be a cca to attempt to lay 
down a Legend principles with respect to them, otherwise than by 
saying that every convenience should be provided to facilitate the 
discharge of duties upon which the safety of the public so materially 
depends. It may be added that, with to the service of the water- 
columns for the supply of tenders, the tendency of modern is to 
make them with reservoirs able to hold about 200 cubic of water, 
and. to place those reservoirs immediately over the delivery-pipe, so as 
to ensure the rapid filling of the tenders; the reservoirs are them- 
selves filled during the intervals of the trains. Heating = are 
also provided for the water-columns, in order to prevent freezing 
of the water. Good si are especially required at the entrances 
of long tunnels, and at the points of the turn-outs of single lines o: 
railway, or at embranchments. 
wae pone portions gieqee as on the a Bi : m and 
eB ilways, upon the goods lines at Liverpool, an 1 
the line from Lidge a the Prussian frontiers, it was thought advisable 
to substitute fixed machinery for the locomotives em) on the 
other parts of the line. These machines, in fact, gave motion to end- 
less ropes, passing over grooved wheels and running from station to 
station upon friction-rollers, to which ropes the carriages were attached, 
and were thus hauled along. In almost every case, but those at 
Liége and at Liverpool, these engines haye been abandoned; and 
indeed, the improvements lately introduced in the details of locomotive 
engines have rendered their intervention unnecessary ; and it may be 
suspected that at Ligge, even the fixed engines would have | 
abandoned, had they not been placed on a line in the direct control of 
the state. The same description of remark may also be extended to 
the atmospheric railway, which has been so universally abandoned by 
engineers, that it may suffice here to refer those who desire to make 
themselves acquainted with its practical and theoretical defects, to the 
late Mr. R, Stephenson's report upon the subject. The system thus 
referred to was tried on the largest scale, both in and in 
France; and in both countries it has si failed (when compared, 
economically) with locomotive traction. [ArTMosPHERIC prgeic . 
Rolling Stock,—Railway carriages for the conveyance of passengers 
are nas) very capacious, the bodies being made to project over the 
wheels, which in ordinary lines are made 3 feet, or 3 feet 6 inches in’ 
diameter; but as the centre of gravity of the carriages is kept very 
low, the oversailing of the frame produces no evil effects. On 
of the rapid speed at which the carriages travel, and the violent sh 
to which they are occasionally , their frames are necessarily 
made of great strength; and every precaution is taken by the intro- 
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duction of springs and buffers to diminish the violence of the blows 
they receive, or the effect they themselyes might produce upon the 
rails. Elasticity in the traction is also necessary as well for the safety 
and comfort of the passengers, as for the preservation of the carriages ; 
and even in order to economise engine power, for if it did not exist, 
the engine would be obliged to exercise a greater power to start the 
trains than it would do for the maintenance of the speed once attained. 
Various contrivances, more or less successful, have been adopted to 
secure these conditions ; but the system represented in Fig. 17, is the 
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one usually adopted ; it represents the plan of the framework of a 
+ the body being supposed to be removed The frame is 

ied on springs outside the wheels, and resting on brass 
bushes, which bear directly on the axles: a, a, a, a, are the buffers, or 
discs of wood or metal, covered with cushions, and fixed to the ends of 


stopped, the springs against 
soften the blow to an extent dependent upon the force of the spring. 
The draw-bars are also attached to the centre of the horizontal springs, 
and thus prevent any sudden jar to the frames of the carriages at their 
starting, and the several draw-bars of a train are attached to one another 
by a coupling chain, bearing a double thread, so as to force the buffers 
into close contact; loose chains are also placed by the sides of the buffers, 
in case the coupling chains should break. Many varieties of springs 
have been applied for both the purposes described above ; but experi- 
ence has led engineers to resort to the old-fashioned plate springs, of 
course of considerable thickness, and of the very best quality of steel. 
The ordinary first-class have three compartments, able to 
contain from six to eight in each compartment; the second- 
class carriages mostly have three or four com ts with ten pas- 
ab pth ttn epee whilst the third-class i are 
to contain from fifty to sixty passengers each. The weight of 
the best madern first-class carriages, on the narrow-gauge, is about 
eee that of the second-class is about 6} tons; and that of the 
ird-class 6 tons: or, in other words, the ratios of the dead weights 
of the carriages to the loads are, in the several classes, as 
29 to 1; as 2°1 to1; and as 16 tol. A certain number of the car- 
riages in each train is made with breaks, and a guard’s van, with occa- 
extra luggage toed ich eon Horse-boxes, ; i ghee 
and post-office waggons are made u e same principles of framing 
Ea Aicatenitiny an the cedinary texvelie’s carriages, so as to allow of 
to the same trains as the latter. As the goods 


conveyance of passengers, 


no spring draw-bar; there is very rarely 
to merchandise waggons. On ordinary 
weights of goods carriages range between 3 


about 5 tons . 
How AMOn*ts entthbiity lek UE trod guage will be 
it is necessary to observe that upon that system the 
carriages are not only more expensive, but that the ratio of the dead 
the useful weight is even more unfavourable than the one which 
prevails upon the narrow gauge lines. It may also here be added that 
upon almost all the continental lines of railway the carriages are much 


commodious are upon the lines ; and that in 
America two classes of carriages are admitted, one for the white 
passengers, other for merchandise and The American 


small, 

We have already seen that, during thes gradual development of the 
railway system, there has been a constant tendency on the part of 
machine-makers to increase the power and the t of the locomotive 
dimensions before 
the locomotives were made with only four 
tful accident on the Versailles line in 1842 raised 


used on our English railways; sometimes with the tenders attached to 


the engine, and upon the same frame; :and sometimes with the tenders 
entirely detached, and carried upon a distinct set of four wheels, as is 
the case with any ordinary carriage. In America, and on the lines in 
Germany with very steep gradients, the engines are made with eight, 
or even with ten wheels ; the tenders being, in either of those cases, 
upon the same frame as the engines, but the wheels working upon two 
bogie axle frames. In ordinary passenger engines the cylinders are 
placed internally, and the piston-head communicates motion directly 
to the crank upon the large centre wheels, which thus become the 
driving-wheels, leaving the fore and hind pairs of wheels simply to act 
as trailers, . Figs. 18 and 19 will convey a tolerably correct notion of 


Fig. 18, 


the engines thus referred to; and in them a represents the fire-box, 
usually made of copper, and surrounded by an outer casing of iron, so 
as to leave a space all round surrounded by water; } represents the 
boiler, with its horizontal tubes of about 140 or 150 in number, and 
made of brass, passing from the fire-box to the smoke-chamber, c; 
d represents the steam-chest, which in modern engines is made con- 
siderably smaller in proportion than it used to be. The steam passes 
through the smoke-box to the cylinders at e¢, and there is upon the 
tube which so conveys it a throttle valve, under the control of the 
driver ; f and g represent the safety valves, and i the feed-pipes from 
the engine to the tender ; / represents the steam-whistle, Until very 
lately all locomotive engines were heated with coke, but a notable 
economy has been obtained on some lines by the substitution of coal 
for coke, by means of some alterations in the fire-boxes and the grates. 
The escape-steam in all locomotives passes off through the chimney 
above the smoke-box. On some lines of railway the cylinders, instead. 
of being placed inside the frame, are placed externally to it, so that the 
motion is communicated at once from the piston through the crank to 
the driving axle, without the necessity for forging a crank on the 
axle itself ; but there seems to exist a great disinclination on the part 
of the majority of engine builders to adopt this simple arrangement, 
perhaps on account of the condensation which takes place in the 
cylinders, and on account of the frequent ruptures of the cylinders 
which occur in these engines. The driving-wheels of ordinary express 
locomotives, on Crampton’s system, are now made 8 feet in diameter ; 
the cylinders about 18 inches diameter, and 2 feet stroke; the heating 
surface in the fire-boxes is about 154 feet superficial, and the heating 
surface of the tubes about 2200 feet; the pressure of the steam is 
often 120 pounds on the square inch. Such an engine, with its tender 
filled with coke and water, would, at a maximum, weigh 36 tons; the 
trailing or carrying-wheels are 3 feet 6 inches in diameter. 
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The goods engines are usually made with fout driving-wheels coupled, 
of from 4 toot 6 inches to 5 feet in dinmetér, atid two carrying-wheels 
for the narrow-gauge lines, at least, where thé inclines do riot ex 
lin 100, On the across the Samering, however, there are four 
driving-wheels coupled, and motnted on one frame, and six 
carrying-wheels mounted on another. The object aimed at in these 
co secure the grater ponsble eng $e Beller, and tho pretest hentag 
to secure greatest le er, and the 
surface, The weight of an ordinary train may be considered to 
be about 150 to 250 tons; that of an ordinary passenger train about 
60 to 100 tons. 

Stations.—A very important part of the establishment of a railway 
consists in the erection of the intermediate and the end stations. 
The result of past experience seems to prove that it is by no means 
advisable to construct these buildings, at the first x sired of a line, in 
a costly or a permanent manner; but rather that the true policy of a 
railway company is to purchase at once all the land that may be re- 
quired, and only to erect the permanent buildings when the traffic has 
had time to develope itself. Asa eral rule, it would seem to be 
necessary to purchase an additional quantity of ground, beyond that 
which is required for the roadway, of about eight acres for a first- 
class interniediate station; and of about four adres for a second-class 

_one; the terminal passenger station for a first-class railway will 
require an area of about 4 to 6 acres; whilst the goods station of such 
a line will require yd 25 or <a acres, and the repairing shops, 

i depots, @ houses, coke ovens, may req! 
coven” "1y Fray te eabd thas ta & Tage passenger station at a ter- 
minus, a8 many as forty people are constantly employed; and in a 
large terminal station there are often as many as 140; on a 
first-class intermediate station there are usually about ten people em- 
ployet , and on @ second-class station only about four. It has been 
that the average length of sidings for turn-outs and goods 
stations, on lines with a large traflic, is not less than from 12 to 15 
per cent. of the whole length of the through way; and the expense 
of the station buildings has been found to be not less than 2000/. per 
mile lineal of the distance between the termini, when no very costly 
or monumental buildings have been attempted. In all cases the 
embarcation and landing of passengers should be effected under 
cover, and the same remark of course would apply to goods; the 
passenger platforms should be finished at the level of the floors of the 


Oost.—Finally, it may be desirable to state that in England the 
average cost of all the railways already executed has exceeded 33,000I. 
per mile; but that there is little reason for calculating the cost of the 
railways which may have to be made hereafter at more than 16,000/. 
per mile, unless there should be an abnormal proportion of the line 
carried through town at hk The ep ig will be found to 
have cost from 2000. to 3500/. per mile of railway ; and of the portion 
of the capital specially devoted to the construction of the roadway, in 
double lines of road, the earthworks will cost about 40 per cent. ; the 
permanent way 40 per cent.; bridges, &c., 12 per cent. ; and 8 per 
cent. Of course, 


peculiar difficulties and special causes of expenditure. Thus it has 
arisen that the average cost of the railways in England has borne 
to those of other countries so aoe remarkable a proportion. With 
us) they have cost nearly one-third more than in France; twice as 
inuch as in Belgium ; two and a half times as much as in Germany; 
and about five times as much as in the United States of America, 

Statistics of Railways.—It is difficult to collect any very trustworthy 
statistics of the precise state, at any particular moment, of a class of 
operations so recneyg f exposed to change as railways must be. The 
following table must therefore only be considered to represent the 
real state of the case in a very rude and approximate manner. Every 
month witnesses the opening of a new line of railway; every year 
witnesses the adoption of the oe Be, yr in a new country, 

In the year 1856 it was calc that railways had been com- 


menced in Europe of the lengths subjoined. The ulation of the 
different countries is added. About three-fifths o the length then 
undertaken had been completed. 
Countries. Population. Miles of Railway. 
Great Britain « 27,323,000 12,801 
France... . 35,547,000 7142 
Germany, small states + 16,804,000 2827 
Autria . wl. + 38,400,000 2701 
Prussia . : ; ‘ + 16,200,000 2557 
Belgium ., . 4,524,000 1118 
Denmark , . ‘ ‘ » 2,132,000 118 
Spain . HOMES ‘ + 14,216,000 1339 
Holland . . « « «4 38,242,000 208 
Italy . . « «© « » 17,000,000 1315 
Russia =. e : + 68,600,000 29 


In Mr. Fenn’s book, ‘On the Funds, he quotes (p. 400) from 
Mr. Danvers a table of perhaps greater interest than the one given 
above, ingoriuch a8 it contains much information as to the of 
some of the railways, dnd as to their commercial results, not only in 
Europe, but in other quarters of the globe, : 


at least 12. 


owever, these figures must only be regarded as period 
rough average approximations. Every line of railway presents its own i 
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Name of State. Year, | gy Le aS ii i $3 
PAD 
BIZ las 
Miles.| £; | & | & 
Austria . . «| 1856 1586) 16,378)2190)1040) 52-70 ' 6°32 
Belgium . . - «| 1856 445) 16,391)2158) 898) 58°16 | 5-48 
France . . -| 1854 2913) 25,668|2706)1515|) 44°01) 6-58 
Germany, exclusive of C <! 
“Austric and Prussia {| 2895 | 2226) 18,111/1816) 919) 49°28 | 5-70 
Great Britain : 
England and Wales 6706) 39,275/3161/1597| 48-00 | 4-06 
Scotland . « }| 1857 |} 1248| 28,225/2107/1166) 44-00) 4-13 
Treland 1070/| 15,664|1091) 626) 38°00 | 93-99 
Holland . 1857 163] 19,931/1709] 667] 60-96 | 3°35 
Prussia =. 1856 | 2503) 14,101|1877| 909] 51-59 | 6°22 
Sardinia . . ‘ 1855 234) ., [1477] 703) 51°38 + 
Spain . 1855 130| .. | 924] 402) 50-48] ., 
Switzerland 1856 203 19,888) 636) 295) 54-28 | 1-48 
Tuscany ° . «| 1856 132) 15,556) 966) 520) 46-18 | 3°34 
United StatesofAmerica, 1855 | 17,481) 8,275|1234) 568) 54°00 | 6-70 
East Indian . . .|1858-59| 142) 12,084/1447| 770] 45-04 | 7. 4. 10] 
Great Indian Peninsula |1858-59| 194) 8,758) 764) 427) 44-1 | 5,14, ~ 
Madras =. = ._-—«.| 1858-59] -96| 7,000) 499) 284) 52-9 | 2.1.8 | 


In addition to these it may be as Well to state p 
balay by the 


to the ort on the Railways of Great Britain, issued 

ment of ways in 1859, the total number of miles open for 
was, : 

. & s dy 
In England and Wales , 7217 miles ; the receipts 9,989,959 17 6 
In Scotland. . . 1369 y i 1,267,792 3 9 
InIreland . «41210 4, i 604,987 9 8 
Totals . ° - 9796 £11,862,739 10 11 


The total sum raised and expended on these lines to the end of 
December, 1859, was not less than 835,435,071. 

The returns given By Mr, Consul Ward of Leipsic show that in 
Germany Proper, in 1858, there were open for trailic 7360 miles of 
railway, which had cost about 120,000,000/.; and in addition thereto 
about 501 miles of railway had been ed in Hungary and Gallicia, 


in 
The length of railway opened in the United States was, gt the end of 
1859, not less than 27,857 miles; they had been constructed at a cost 


of 192,209,473/., and they yielded a total revenue of 9,681,5002, nearly, 
In Canada’ there were 3061 miles of railway opened “up "othe same 
j and, in our East Indian colonies, 665 miles; whilst in the 


numerous lines were opened, and in pro. ge great —— 


will this rapid means of intercommunication become more and 
more né + The rates at which goods trains now 
between 17 and 20 miles an hour; the stopping trains travel 
at rates of between 27 and 30 miles, and the express trains at 
between 37 and 45 miles hour. In these days, 
emphati Paty, Bo nation, which desires to maintain 
in the world, can di i 


that the cost may be considerably ter in one case than in another, 
The ds fel yvagoes at last has felt this truth, and even it 
been induced to commence a series of railways which will involve an 
outlay of at least 10,000,000/, sterling, 

IN, The ancients appear to have been very 


ac. 
quainted with the constitution of the atmosphere; and was 
probably the first who, in attempting to refer meteorological omena 
to their causes, approached near the hypotheses now gen received ; 
e ee e formation of clouds, snow, rain, and hail to varia- 
ions of tem 


bee cig. ole re bs peed oy: ions becomes : 
sul matter disseminated among the particles of vapour 7 
too weak to keep those particles at a distance hice at aaotneer ae 
latter must rush together, and either form small spicular filaments 
spherical drops of ice. The superficies of these filaments or drops 

to be considerable when compared with their vol: ; 
conceives that the resistance of the air may eo pr ehough to pre- 
vent them from descending by their weight, that thus a great 
assemblage of them may Bs suspended in the form of a cloud 


ture in the upper regions of the air. He ae 
intense, the 
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partially liquefied, it may happen that many of them will adhere 
together, ia thus form flakes of snow, which, at length acquiring 
sufficient weight to overcome the resistance of the air, descend to the 
ground. In order to explain the origin of rain and hail, he supposes 
that the flakes, on arriving near the surface of the earth, may pass 
aus vena region that in which they were formed, and 
there dissolying, they assume the figure of spherical or spheroidal drops 
of water. Again, if in the descent the latter should meet a current of 
cold air, they become globules of ice. (‘ Meteora,’ cap. v. vi.) The 
absence of observation in all this, however, is evinced by the theory of 
the formation of snow, to which it is evident that Descartes never 
plied even such a moderate magnifier as he might readily have 
obtained, or he could not haye failed to see the true nature of its 
tion. 

he diffusion of electricity through the earth and atmosphere has 
led some meteorologists to believe that the variations in its quantity or 
intensity in particular regions may be the cause of the formation of 
snow, rain, and hail, The electrical particles, being endowed with a 
great repulsive power, are supposed to keep in general the particles of 
vapour asunder; and when, from any cause, some giyen volume of air 
is deprived of its natural quantity of electricity, these particles unite 
their mutual attractions, and thus form drops of rain or ice. From 

e showers which accompany a thunder-storm, there is no doubt that 
electricity co-operates in some measure in the production of rain; and 
it may be remarked in support of the above hypothesis that rain is 
most abundant among mountains, their eleyated summits being favour- 
able for receiving and discharging electricity ; while in some regions 
where thunder is little known there is also little rain. But the idea 
that repulsive electrical particles keep asunder the particles of aqueous 


vapeer is itself purely hypothetical. 

1¢ theory first proposed by Dr, Hutton of Edinburgh (‘ Trans. Roy. 
Soc. Edin.,” 1784), is that which appears to correspond most satis- 
factorily to the obseryed phenomena of the atmosphere; and accord- 
ingly it has been adopted by nearly every distinguished meteorologist 
since that time. This theory will be briefly described. 

The atmosphere surrounding the earth is known to consist of air 
and aqueous gas or yapour, both of which are elastic; and, aceording 
to the experiments of M. Gay-Lussac, the elasticity of the vapour is 
equal to that of the air at an equal temperature, both when the vapour 
exists alone, and when it is diffused through the air; hence it 
is inferred that in the atmosphere the vapour and air are in 
mechanical mixture only, and also that the particles of the former have 
the power of moving freely in the interyals between those of the latter. 
The atmosphere is supplied with humidity by evaporation from the 
waters of the earth, and its power to hold the water in suspension 
depends on its temperature, an increase of the latter augmenting that 
power, and a decrease diminishing it: but in the theory of Hutton, the 
diminution of the power takes place in a higher ratio the diminu- 
tion of the temperature. 

Now the quantity of moisture in the atmosphere will at all times be 
nearly equal to the greatest quantity that can be maintained in it in a 
state of yapour at the existing temperature. Therefore if two volumes 
of air thus sa’ with moisture, but of different temperatures, 
become by any means mixed together, a mean degree of heat results 
from the union; but the whole quantity of moisture in the sum of 
the volumes of air will, agreeably to the theory, be greater than that 
which is due to the mean temperature, and the excess will of course 
be condensed or ipitated. The vapour so condensed forms a 
cloud oa ; and if this be specifically heavier than the air in 
which it is formed, it will begin to sink: the internal friction of the 
air, as Professor Stokes has recently shown, will for a time retard its 
descent, allowing it to remain suspended until the resistance from this 
cause is overcome by the increasing magnitude of the drops. Should 
the atmosphere near the earth be less dense than the cloud, the 
latter will continue to descend till it touches the ground, when the 
aqueous particles, if small, will form what is called a mist; or if large, 
and particularly if the condensation of the vapour has been rapid and 
copious, they will descend by their gravity in rain, snow, or hail, 

ing to the temperature of the region in which they have been 
formed or through which they pass. It may happen, however, in the 
descent that a cloud arrives in a warmer region than that in which 
it was formed ; in this case the condensed moisture may again become 
vapour, which may re-ascend to a region at which a new condensa- 
tion takes place. But though it be true that some precipitation 
must follow, whatever be the difference between the temperatures of 
the two volumes of air, yet unless the mean of the two quantities 
of vapour should be greater than the quantity necessary for com- 
plete saturation at the mean of the two temperatures, the precipitation 
will not be tible in the form of rain. 

In order to illustrate the general subject of clouds and rain, the late 
Professor Daniell, in his ‘Essays on the Constitution of the Atmo- 
sphere’ and ‘ Meteorology,’ supposes, first, that the earth is a sphere of 
uniform temperature, and surrounded by an atmosphere of dry and 


above the earth, The filaments becoming by an accession of heat 


permanently elastic fluid ; and he shows that on this tion the 
ity of the air would diminish in a geometrical at eleva- 
tions increasing by equal increments. He observes also that the tem- 


perature would decrease with the densities, and that the atmosphere 


would be constantly in equilibrio. This would continue to be the case 
if the general temperature of the sphere were to be increased, provided 
that inerease were uniform at all points on its surface. Now, if the 
temperature of the sphere, instead of being uniform, were supposed to 
increase from the poles towards the equator, the unequal densities pro- 
duced in vertical columns of the air by the differences of temperature 
at equal heights above the surface of the sphere, would give rise to 
lateral pressures which, in the lower strata, would produce currents 
tending from the poles towards the equator; but the elasticity of the 
air, which is constant near the surface of the sphere, varies with the 
height above that surface, according to such a law that, beyond a cer- 
tain elevation, it would produce lateral pressures exceeding those which 
arise from the density in the neighbouring columns at equal altitudes, 
and thus there would arise a current in the upper regions flowing con- 
tinually from the equator towards the poles. . 

He supposes next that the sphere is covered everywhere with water 
of equal temperature, and is surrounded by an atmosphere of pure 
aqueous yapour; and he shows not only that the density of this 
vapour would diminish upwards, according to the law before men- 
tioned, but that the atmosphere would in this ease also be in equilibrio 
and transparent even when the general temperature of the sphere 
experiences a uniform increase. But if the temperature of the sphere 
were to increase as before, from the poles towards the equator, the 
density and elasticity of the vapour varying also with the temperature, 
there would arise by evaporation at the equator a current tending from 
thence to the poles, and this, being condensed in its course, would 
return from the poles towards the equator in the form of water. The 
condensation: thus going on would cause the atmosphere to be con- 
stantly charged with clouds and rain. Unless, however, the excess of 
temperature at the equator were maintained by some foreign power, as 
solar radiation, the temperature over the whole sphere would by 
degrees become equalised; the equatorial parts becoming cooled by 
evaporation, while the polar regions would become warmed by the 
condensation. 

Mr. Daniell afterwards contemplates an atmosphere consisting of a 

tly elastic fluid mixed with aqueous vapour, and surrounding 
a sphere of water of uniform temperature; and he observes that, since 
the evaporation would be slow, the small quantity of water precipitated 
would be almost immediately dissolved by the superior temperature of 
the stratum below, into which it would tend to fall; therefore this 
atmosphere would be free from clouds. But in the event of the tem- 
perature of the sphere increasing from the poles to the equator, the 
evaporation in the latter region would destroy the regular gradation of 
temperature in the atmosphere from the.surface of the sphere upwards; 
the evaporated water rising to the middle regions would there, in con- 
sequence of the diminished temperature, give out its latent heat, and 
become condensed; then descending, it would acquire from below a 
new portion of heat, with which it would rise till it was again forced 
to part with its caloric. This process may be supposed to continue till 
those regions of the atmosphere become saturated with vapour, and at 
the same time rarefied by the heat. The rarefaction of the air would 
diminish its resistance to the general movement of the vapour towards, 
the poles, and thus the vapour would rush with force in those directions; 
but on arriving in latitudes at which the temperature is too low to 
allow the air to hold it in solution, condensation would take place, and 
clouds would be formed. 

The circumstances just mentioned correspond nearly to those which 
would take place about the earth if local and other accidental cireum- 
stances did not interfere with the general process. In its actual con- 
dition, when a column of air vertically over any place is from any 
cause heated more than the neighbouring columns, it begins to ascend 
by its diminished specific gravity, the colder air of the vicinity flows in 
to fill up the void, and thus the relation between the temperature and 
humidity at the place is deranged. Then, agreeably to the general 
theory of Dr. Hutton, a precipitation of the vapour takes place. 

In proportion to the density of the vapour, the magnitudes of the 
condensed particles of water are greater (this, however, does not appear 
to be proved, and the magnitude of the particles must be in some 
ratio to the temperature of condensation); in the upper regions of the 
air the cloud assumes a light appearance, but below it is more dense. 
After their formation, the clouds are driven about by the winds, 
receiving new accessions of precipitated vapour till the air is no longer 
capable of supporting them, and then their substance descends in rain, 
snow, or hail. - 

On the supposition that the surface of the earth is without inequalities, 
and that the temperature gradually diminishes from the equator towards 
either pole, it should follow that the rarefaction of the air and the 
evaporation of the water, and consequently the quantity of rain, must 
diminish according to some law with the distances of places from the 
equator. Now the mean temperature in any latitude being known, the 
quantity of moisture in the atmospherical column at that latitude can 
be found, since it depends on the temperature: hence, knowing also 
the variations to which the temperature of the atmosphere at the place 
is subject in the course of the year, the mean annual depth of rain in 
that latitude may be computed. On such principles, Humboldt deter- 
mined that the mean annual depth of rain should be, at the equator, 
96 inches; in lat. 45°, 29 inches; and in lat. 60°, 17 inches. The 
circumstances, however, which render the temperatures in different 
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latitudes, and even on the circumference of the same parallel, irregular: | that coast. The clouds which overhang the coast of Malabar durit 
must produce irregularities in the quantities of rain which fall at | the monsoon above mentioned are arrested by the chain of the 
different places; yet the results of observation show that, in ing | and while it rains on the western side the season is enjoyed on the 


from the equator towards the north pole, there is in reality a diminution 
in the mean annual quantities of rain. 

From an ayerage of the observations made during fourteen Five! 
(1810 to 1823 inclusive), the mean annual depth of rain on the Malabar 
coast is 123°5 inches, and the mean annual temperature is 80°4° (Fahr.), 
but the annual depths of rain are very irregular, and differ considerably. 
From a mean of o tions for seven years (1817 to 1823 inclusive), 
the mean annual depth of rain at Bombay was only 85°24 inches. From 
a mean of observations during seventeen years (1802 to 1818 inclusive), 
Mr. Dalton makes the mean annual depth of rain at Manchester equal 
to 83°596 iniches, the mean annual temperature being 47°6° ; and here 
also the annual quantities of rain vary very irregularly. The same 
meteorologist estimates the average of the annual quantity of rain in 
England to be 31°3 inches; the greatest quantity, according to the 
data he investigated, being at Keswick in Cumberland (=67°5 inches), 
and the least at Upminster in Essex (=19°5); but it is on ae that 
this estimate of the mean quantity is higher than the truth, because 
too man 
where 


of the observations were made in the maritime counties, 

e atmosphere may be expected to be the most humid. 
According to observations made members of the British 
Meteorological Society, collected and discussed by Mr. Glaisher, the 
quantity of rain that falls annually in the islands of Jersey and 
Guernsey is about 31 inches; in the counties of Cornwall and Devon; 
from 30 to 40 inches, or in some places still more; in the Isle of 
Wight and over the south of England about 30 inches ; about London 
25 inches; about the town of Bedford and the cities of York and 
Durham 24 inches; near the east coast 27 inches; 30 inches near the 
west coast; and about 27 or 28 inches elsewhere, 

The late J. F. Miller, F.R.S., of the Observatory, Whitehaven, 
Cumberland, by whom the meteorological phenomena of the English 
lake district were accurately observed and recorded, (‘ Phil. Trans.,’ 
1851, &c.) showed that in the valleys of Cumberland and Westmore- 
land, the usual fall of rain varies from 50 to 100 inches in depth in a 
year ; and these large quantities increase with the elevation, till the 

annual depth of rain is attained at the altitude of about 
1000 feet ; at higher elevations it decreases in amount. He records 
the very large fall of 38-9 inches in a single month, a quantity exceed- 
ing the average annual fall of all England. The hamlet of Seathwaite, 
in Borrowdale, was until lately considered to be the wettest spot in 
Great Britain, the rain-fall, in the year 1850, amounting to 
143°96 inches. But Mr. Miller ascertained that this was greatly 
exceeded by a new station for observation about a mile and a-half south- 
west of Seathwaite, and 580 feet above it, or 980 feet above the sea- 
level, at the extreme southern termination of the valley, on the 
shoulder of Sprinkling Fell, or the Stye. In 1850 the rain-fall at this 
station amounted to 189°49 inches. 

In regions where the trade-winds blow constantly rain seldom falls, and 
the reason may be, that both the temperature and the currents of air 
being there nearly uniform, the vapours raised from the ocean are 
carried about the earth without suffering those partial accumulations 
by which condensation and precipitation a be produced. But 
elsewhere the irregular distribution of land and water, the existence of 
mountain-chains, and even the various capacities of different 
the earth’s surface for absorbing or communicating heat, independently 
of variations in the electricity of the air, are to be considered as the 
most frequent causes of perturbation in the general currents of the 
atmosphere, and consequently of the fall of rain. 

The dense mists which rest on the ocean near Newfoundland are 
precipitations caused by inequalities in the temperature of the ocean 
in the line of the Gulf-stream. In the year 1821, in consequence of 
very strong winds between the tropics during the summer having 
caused an extraordinary difference between the levels of the waters in 
the Gulf of Mexico and those of the Atlantic Ocean, the stream of warm 
water was found to extend eastward of the Azores; and it deserves to be 
remarked that this unusual circumstance was attended, both in France 
and in England, by a very hot and damp winter, together with an 
excessive fall of rain. (Sabine, ‘Experiments on the Figure of the 
Earth,’ 1825.) The rains which frequently deluge the tropical islands 
are in part produced by the volumes of air which are intermingled by 
the sea and land breezes; and those which fall at the time of the 
summer solstice in Africa may be ascribed to the immediate ipi- 
tation of the vapours which flow from the seas to supply the place of 
the rarefied air above the heated lands; while the drought which pre- 
vails in the sandy deserts of that quarter of the earth is ly 
explained by the level character of those deserts, over which the 
currents of air may be supposed to flow nearly without interruption. 

From April to October, the winds blowing from the south-west 
-towards the coast of Malabar are accompanied by heavy rains, and the 
circumstance may be accounted for by the vapours of the ocean being 
brought from a warm region to one which is less so, and consequently 
becoming there condensed and precipitated. On the other hand, the 
prevailing winds on the coast of Peru, being from the south and south 


of | M. 


coast of Coromandel, Again, the currents of air which pass over Peru, 
in crossing the chain of the Andes, where the temperature is lower, 
become condensed by the cold, and the rain is there precipitated in 
abundance. The vapours which come from the Atlantic Ocean, and 
pass over the south-western counties of England, must be more abundant 
than those which arrive there from the continent of Europe; and from 
observations made at Penzance, the rains which accompany the westerly 


winds at that place d those produced by the easterly winds in the 
ratio of about three to one. “ 
In tropical regions, the quantities of rain which fall in different 


months of the same year are very unequal: at Bombay, the mean 
monthly depth in June was found to be 24 inches, and in October 
1:26 inches. In temperate climates the quantities differ much less, 
but more rain falls during the second half-year than during the first. 
In the article Ciimare (vol. ii., col. 972) the local distribution of 
rain has been treated at some length, and the rainless regions of the 
earth particularly distinguished. An attribute of the latter, hitherto 
unnoticed, may now be pointed out: this is, the different condition of 
oxidisable and readily soluble substances in them from that charac- 
terising the same class of bodies in those countries which are ordinarily 
subject to rain, and in which, consequently, the earth, even in its 
depths, has been from time to time drenched with water during the | 
present period of its ope history. Mr. Frederick Field, F.C.S., a 
chemist, who, during his residence for some years on the western s 
of South America, was actively engaged in the examination of its” 
mineral products, remarks that, “In the northern part of Chili, where 
little or no rain falls, and the mines have only been recently worked, 
{and their contents, therefore, not long exposed to the action of the 
atmosphere,] many minerals in a highly oxidised state are found, which 
have been preserved untouched from the absence of any solvent. 
Arsenic is obtained sometimes as arsenious acid, and ‘sulphur as sul- 
uric acid, in combination with the oxides of iron and . In 
eru, even crystals of native sulphate of silver have been observed,” 
(‘ Quart. Journ. of Chem. Soc.,’ vol. xii., April, go In ary 
rainy countries, for the reason above stated, these su’ pry. | 
rare occurrence, under occasionally favourable circumstances only, 
In general the lowest stratum of air about the earth contains the 
greatest quantity of aqueous vapour; and hence it might be expected 
that more rain should fall on low level plains than in elevated countries, 
The contrary, however, is the fact: and this may be accounted for by 
the variety of currents mountains, and by clouds resting 
frequently on the summits of hills without ing to the plains. 
While the average annual depth of rain at Keswick is 67°5 inches, in 
the interior of country and on the sea-coast it is but 25 pai 
and while the average depth on the St. Bernard is 63°13 inches, that 
at Paris is 20 inches only. Yet, from the observations of Dr. 
Heberden, Mr. Luke Howard, and M. Arago, it appears that the doe t 
of rain on the level of the ground is greater than at the top of a 
building. The first of these philosophers found that the annual depth 
at the top of Westminster Abbey was 12-099 inches, while at a lower 
level, on the top of a house in the neighbourhood, it was 18-139 inches; 
and on the ground, in the garden of the house, it was 22°608 inches. 
observed, from observations during twelve years, that on the 
terrace of the Gbarreegnt Paris the annual depth was 50-471 centi- 
metres (19°88 inches), while in the court of that building, which is 
28 metres (30 yards) lower, the annual depth was 56371 centimetres 
On tae 7 vn hae 
n this subject we are now able to add some ise infi 
tion derived me modern research. In 1833 was communicated 
to the British Association for the advancement of Science, a ‘ Report 
of Experiments on the Quantities of Rain Falling at different 
Elevations above the surface of the ground at Y e] 
at the request of the Association, by William Gray, jun., and 
John (now Professor) Phillips ; to which remarks on their results were 
added by the latter ; and the whole published in the ‘ Third Report’ 
of the Association, pp. 401-412. These experiments were made at three 
stations; the summit of York Minster, at the height of 241 feet 104 
inches above the river Ouse, which is nearly level with high water in 
the Humber; the roof of the Yorkshire Museum, at the height of 72 
nag inches, and at the distance of 1100 feet from the Minster; 
in the 


z 


Museum grounds, at the height of 29. feet, and distance of 136 _ 
feet from the Museum; the second and third stations were n 
equidistant from the Minster. These points embraced in a , 
manner the desired conditions of gradation of altitude, openings of 
sky, and contiguity of position. The results for twelve m 
exclusive of snow, were, in the order of altitudes, as follows :—15°715 
inches, 20°182, 23°785. On these results Mr. Phillips remarks, after 
ing them in relation to mean temperature and the season of the 
ear, that the diminution of the quantity of rain received at f 
eights above the ground, as compared with that received on th 
ground, is very accurately represented by a simple formula inyolying 


: 


west, come from a cold to a warmer region ; consequently a diminution 
of the degree of saturation must there take place, and the vapours 
remain uncondensed ; accordingly it is found that rain seldom falls on 


one tant, namely, the square root of the height of the station 
above the ground, and one variable coefficient. He then examines Dr. . 
Heberden’s results at Westminster, noticed above, and finds that it is — 
probable that they obey the same constant relation to height as those 
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of York, but the values of its variable co-efficient are very different, a 
‘subject which he next proceeds to investigate, with reference also to 
Arago’s observations at Paris, He finally obtains a remarkable and 
continued accordance between the co-efficient fixed by observation 
and those derived by two methods from a very simple view of the 
condition of the air as to heat and moisture, which appears to him 
decisive of the question as to the general cause of the variation of the 
feu diminution of rain at any one height above the ground. 
observations strictly warrant the conclusion that the ratio of 
diminution at different heights is constant throughout the whole year. 
Professsor Phillips, therefore, offers the hypothesis, as a matter of very 
probable inference, “That the whole difference in the quantity of rain, 
at different heights above the surface of the neighbouring ground, is 
caused by the continual augmentation of each drop of rain from the 
commencement to the end of its descent, as it traverses successively 
the humid state of air at a temperature so much lower than that of 
the surrounding medium as to cause the deposition of moisture upon 
its surface. This by is,” he remarks, “takes account of the 
length of descent, because in passing through more air more moisture 
would be gathered ; it agrees with the fact that the augmentation for 
given lengths of descent is greater in the most humid seasons of the 
year ; it accounts to us for the greater absolute size of rain-drops in 
the hottest months and near the ground, as compared with those in 
the winter and on mountains; finally, it is almost an inevitable conse- 
quence from what is known of the gradation of temperature in the 
ere, that some effect of this kind must necessarily take place.” 

Mr. Howard has observed that, in this country, when the moon has 
south declination there falls but a moderate quantity of rain, and that 
the quantity increases till she has attained the greatest northern 
declination ; and on some such results of observation the popular 
opinion that there is a connection between the alternations of rain and 
fair weather and the changes of the moon may be founded. The 
vexed question of the influence of the moon upon the weather appears 
to have received at length at least an approximative solution. Hum- 
boldt, in his ‘ Personal Narrative, mentions as a phenomenon well- 
known to the pilots and seamen of Spanish America, the tendency to 


disa) of clouds under the full moon. This meteorological fact 
has been independently observed by Sir John F. W. Herschel, who 
was the first to ise its importance in relation both to the radia- 


tion of heat from the moon and to the phenomena of the earth’s 
atmosphere. The reviser of the t article has constantly 
observed, since Sir J. Herschel called attention to the subject, that 
when the full moon, or the moon so nearly full as to aj round, 
rises in a cloudy sky, she soon clears of cloud a circle of sky around 
Ww becomes and larger, often’ until the entire sky is 
freed of cloud. Referring to the induction of Arago, from a com- 
parison of rain registered as having fallen during a long period, that 
ag ge reengra agl of quantity falls near the new moon 
over that which falls near the full moon, Sir J. Herschel. remarks, 
(‘ Outlines of Astronomy,’ 5th edit., 432 and note), “‘ This would be a 
natural and necessary consequence of a derance of a cloudless 
sky about the full, and forms, therefore, part and parcel of the same 
meteoro fact.” [Ham; Mereornoxocy ; Mist; Syow.] 
RAIN-GAUGE, a vessel for measuring the quantity of rain which 
falls on an. 


In order to ascertain the quantity of rain which has fallen during 
the continuance of a shower, it might suffice to place a prismatical or 
cylindrical vessel, open at the top, in a horizontal position on the 
ground or on the bs a building, and, when the shower has ceased, 
to measure the depth of the water in the vessel by a scale of inches. 
But, unless the depth were ascertained immediately, a portion of the 
water would be carried off from such a vessel by evaporation, and the 
measure would be less than it ought to be. The difficulty also of 

i the true amount of a small depth of water would render 
the instrument of no practical use. For the purpose therefore of 
obtaining a more correct estimate of the quantity of rain, it has always 
been the practice to receive the water in a second vessel, or in a tube, 
the area of bre horizontal section is less cap age of ee heights 
that the height of the column may be greater. , since the heights 
of equal quantities of water in two prismatical or cylindrical vessels 
are inversely proportional to their bases, it is easy to perceive how a 
rod may be graduated so as to show, in inches, the depth of water in 
the upper vessel, and bans op | the th which would have lain 
on the ground if no absorption taken : 

i this instrument, which has been called indifferently 
udometer (#5wp and pérpov), pluviometer (pluvia), and ombrometer 
(suBpos, rain), was nothing more than a prismatical box, having a 
square base, open at the top and communicating with a prismatical 
box, placed vertically under it, by means of « pipe open at both ends; 
the area of a horizontal section of the lower box being, for the reason 
above given, less than that of the upper box. But it is evident that a 

ismatical or cylindrical vessel must retain, by adhesion to its sides 
and bottom, a sensible portion of the water which enters it; and 
consequently the depth measured in such vessel must indicate a quan- 
tity of rain less than that which has really fallen; it has therefore 

ARTS AND SCI. DIV. VOL. VL 


been customary of late to make the upper part of the vessel in the 
form of a funnel, or inverted cone. 

_ The most general construction of a rain-gauge is shown in the sub- 
joined diagram, which represents a vertical section of the instrument. 
The part CDE is a conical funnel, open both at 

top and bottom, and the lower extremity enters a 
into the cylinder ra below, which thus receives | 
the rain from the funnel. The rod AB passes 
through a perforation in a bar cD (in the direction 

of a diameter of the cone at its upper surface), 
and is attached, at B, toa circular piston, which © 
has nearly the same diameter as the interior of 


D 
aH 
the cylinder: the weight of the piston and rod is 1 
such as to allow the former to float with its upper F 4 A 


surface on a level with the surface of the water; 

and the graduations, which are numbered towards 

B, commence from a point @ on a level with the 

upper surface of the bar cD, when the piston B ~ 
touches the bottom of the cylinder, A rim, of a HU 
cylindrical form, rises a little way above the upper 
extremity of the conical part of the funnel, in 
order to prevent the rain-water, which would 
strike the interior of the latter near that extremity, 
from being thrown out in consequence of the 
shock, I 

The diameter.of the funnel at the top may be a 
12 inches, and that of the cylinder 6 oka in B 
which case the area of the horizontal section on a 
which the rain falls will be to that of the cylinder 
in the ratio of four to one. Hence a depth of water equal to one inch 
at the horizontal section will be expressed by a space equal to four 
inches on the length of the rod; and, each of such spaces being 
divided into 100 parts, the depth of water at the said section will be 
indicated in hundredths of an inch. The height of the cylindricas 
vessel below the funnel may be from 25 to 30 inches, ' 

For the sake of diminishing the evaporation and of measuring small 
quantities of rain with greater precision, the diameter of the cylinder 
is sometimes reduced to two inches, and the collected water is, by 
means of a small pipe, inserted in the bottom of the cylinder, and 
furnished with a cock made to into a glass tube whose interior 
diameter is half an inch. In this case, the diameter of the upper 
extremity of the funnel being the same as before, the area of the 
surface which receives the rain from the atmosphere will be to the area 
of a horizontal section of the glass tube as 576 to 1. Consequently a 
shower of rain whose de on the ground might be one-hundredth. « 
part of an inch, would be indicated by 5°76 inches in the tube. 

The funnel of the cylinder may be of tin or copper, and, however 
the instrument be constructed, it is evident that it should be placed in 
a vertical position in some place where no object may interfere with 
the free descent of the rain into the funnel. For the reasons stated in 
the ious article, the gauge should be placed as near the ground as 
possible, but the height should always be stated. At Greenwich there 
are several gauges, at different heights, and these record very different 
quantities of rain; for example, in 1846, the gauge 50 feet above the 
ground recorded 13°46 inches of rain; that at 24 feet, 22°63 inches; 
that at 2 feet, 25°86 inches. It is usual to observe the quantity of 
water in the vessel every morning, if rain has fallen during the pre- 
wire twenty-four hours ; but, as some evaporation will take place, it 
would be advantageous to make the observations more frequently. 

The sum of all the depths observed during any period of time, as a 
day, month, or year, will give the whole quantity of rain which has 
fallen in that time at the place. It is supposed that the rain falls 
uniformly over the tract of ground lying within the limits of the 
shower, and consequently that the quantity which passes through the 
circular area at the upper surface of the cone is equal to that which 
falls upon an equal area of ground anywhere within those limits. 
During windy weather rain may fall obliquely, so that a portion of it 
may not enter the gauge; hence, gauges have been formed with 
openings inclined to each of the four principal quarters, and these are 
said to register more rain than ordinary gauges. The self-registering 
rain-gauge is described under ANEMOMETER, 

A rain-gauge is a very imperfect instrument, and can never serve 
further than to give an approximation to the quantity of rain which 
may have fallen, since some of the water will always adhere to the 
sides of the vessel, but the following method of ascertaining the allow- 
ance to be made for the quantity thus lost has been recommended :— 
Let a sponge be made damp, yet so that no water can be squeezed from 
it, and with this collect all the water which adheres to the funnel and 
cylinder after as much as possible has been drawn off; then, if the 
sponge be squeezed, and the water from it be received in a vessel 
which admits of measuring grey a near estimate may be made 
of the depth due to it; and ing added to the depth given by 
the instrument would probably show very correctly the required depth 
of rain. 

The simplest form of rain-gauge is perhaps that by Professor 
Fleming. It consists of a cup or receiver, with the opening flush with, 
the surface of the soil. The water is delivered by a funnel into a 
graduated jar below, which can be from time to time pected, A, 

te) 
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small receiving vessel is preferred by some observers to a larger one. | Now it is not sufficient that the pencils of light which are incident on 
The area of the aperture must be accurately ascertained. The circular | the drops of rain should be so refracted reflected ; it is moreover — 
form is the best, since it admits of being turned in a lathe. The rim may necessary that each pencil on emerging from the drop should consist of 
be made to project, so as to retain the water which splashes up, | parallel rays of li 

especially in oblique showers, The divisions of the measuring jar 
should be tested by weighing the water. Some observers prefer to 
estimate the amount by weight, and an method of doing s0 is 
iven in Drew's useful little volume entitled ‘ Practical Meteorology,’ 


860. 

RAINBOW, a circular arch of variously coloured light which is 
visible in the heavens when the sun or moon is shining, and when, at 
the same time, a shower of rain is falling on the te side of the 
spectator. When the rain is abundant, a second is commonly 
seen on the exterior, and concentric with the first; their common 
centre being in a line drawn from the luminary through the eye of 
the spectator and produced towards the opposite part of the heavens. 
Both bows consist of concentric bands of the different prismatic colours 
arranged as they appear in the solar spectrum, but the order in which 
they are disposed in the first bow is inverted in the second. The 
lower edge of the interior bow is violet and the w edge is red; on 
the contrary, the lower edge of the exterior bow is red and the upper 

is violet. 

e rainbow is a phenomenon which aj at all times to have 
been understood to depend upon the light of the sun or moon and the 
drops of falling rain; but the first og ea explanation of the circum- 
stances connected with it is'due to Newton (‘ Optics,’ book i., p. 2,1 
prop. 9). In the beginning ‘of the 16th century no better notion was 
en ed of the cause of the phenomenon than that the interior bow 
was a distorted reflection of the sun’s image from the surface of a 
= yee aerate Ape or ante ot seehnots Apne ay 

¢ reflection of light is not capable o iu t colours, 
and it is said that voles of Breslau (1571 patie first who enter- 
tained the idea that the particles of light from the sun entered into 
the drops of rain. His opinion was that a ray of light suffered one 
refraction on entering and another on leaving a drop; and that it 
—s = whee the spre Rod gyi’ from allen i . 
secon p. It appears that er, in a letter to ot (1606), 3 * 
suggested that the particles of light, in a nay which iss tangent to | SAA1¥% 75 ‘nd let ths ang bo auch Una by tho lawe of refraction in 
some part of the of a drop of rain, might enter the drop by cadets, Gk eae aie inca rahe al flected f - 
refraction, and that this ray, being subsequently reflected at the ona Sai wallel peg os By may. 
interior surface of the latter, might enter the eye of the spectator after | P&S* <j el directions ; then, after a second reflection 
being again refracted on leaving the drop. h esis is worthy 
of Kepler's sagacity ; and, as far as it goes, it differs from the fact only 
in the manner in which the incident ray is supposed to fall on the 
drop. Newton ascribes the first idea of the true explanation to Antonio 
de inis, bishop of Spalatro, whose work, ‘De Radiis vists,’ was 


primary bow is produced by rays from the sun falling upon the drops 
of rain near their upper , where, being , they pass to 
the side of the drop which is farthest from the sun and spectator ; from 
thence they are reflected towards the lower surface, i Bs uitting 
the drop, they suffer a second refraction. He shows that the 
exterior or secondary bow is produced rays from the sun falling 
upon the drops of rain near their lower ‘aces, where, page Saige ge 
they pass, as before, to the farther side of the drop; from ce they 
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Fig. 1. 


another, Let sn a line drawn from the sun through 


5B, 

be of one colour) falling upon the globules of water. Let the refraction 

pe ay per Smelenctice et eects ne 

are reflected towards the upper surface, and there they suffer a second ta thoes GA 2 bee aie thas the eh ok Seeme prt . vine 

reflection. After this they pass to the side of the drop which is nearest be drawn to x. It is evident, on account of the parallelism lines os 
o the sun, and from thence they emerge after a second refraction. | pony 
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and if the angles c EO or DEO were nearly equal to 52°, the eye would 

affected by the sensation of brightness as explained aboye ; therefore, 
lines A E, BE, &c., were to revolve conically about £0 as an axis, 
of rain upon the conical surfaces so described would 
poe oY eee rays to the eye, and two concentric arches of 
bright light be seen in the heavens. This hypothesis accounts 
pedoge yi Bead the existence of two concentric bows of bright light, 
but it no indication of the bands of colours of which they con- 
sist, Descartes, however, very sagaciously refers their cause to the 
decomposition of light on entering and quitting the drops of rain, 
observing that the convex surfaces of the must produce effects 
similar to those which take place when light is made to pass through 
the plane faces of a triangular prism of water, 

But when Newton had discovered the different degrees of refrangi- 


F 


bility in the different coloured rays which composed a pencil of white 
or compounded li ip Pe wae rete eonign insoati ly the cause of 
the coloured in the rainbow, the of their position, and the 


must occupy. Thus, if the incident il sI 


z 
i 
ad 
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red, it should have fallen a little further from the centre 
in the angle ats might have the particular 
the rays of the Ppetans papell to be 
another, It may be proved without difficulty that 
i consecutive emergent rays of a given 
one another, is less for red rays than for 
be the direction in which the latter emerge from a 
may the direction in which the 
variation of the course before emergence 
e figures to avoid confusion; and if the eye were 


situated so as to receiye the pencil 
We have mentioned, for sim- 
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of their own proper colours, and thus there would exist 
in heavens of two concentric bands of variously 


that the pencils sa, 8B, &., come 
from the centre only of the sun’s disc, whereas each point of the disc 
to those which have been described : 
therefore the lower extremity of the interior bow will be a violet band 
i the diameter of the sun (suppose 15’), 
and which is situated immediately below the violet line formed by the 
centre of the disc; and in like manner the upper extremity of the 
red band whose breadth is = 15’, and which 
Be gore the ah gow ogy 1 oe the \contes aver 
; uently whole breadth of interior bow is about 
ig’, Similan 30’ (the measure of the sun's diameter) must be 
to the outer bow, as before determined, which 
bows, the colours between the 
violet and_red are Jess distinct than those two colours, because of the 
NT es Sete o Ue. dins, 
On account of the two reflections take i 


ter quantity of light lost by transmission through the in the 
ae tee latter; and hence the outer bow is always 
fainter than the 


no means insensible, empeclig iat te veighbous 
not great, If a ray which 
after one or two internal reflections be first be 


incident along a line passing through the centre of the drop, and the 
line of incidence be then conceived to move parallel to itself until 
having passed through st in fig. 1 or 2, it just grazes the surface, it 
will be found by calculation that the deviation, at first 180° or 360°, 
decreases until the position is reached in which consecutive rays come 
out parallel, after which it increases again. In jig. 1, the deviation 
takes place in the direction of the motion of the hands of a watch, and 
in fig. 2 in the’contrary direction. Hence the rays which emerge with 
greater deviation than Kx, are situated (as to their directions) above 
K Ein fig, 1, and below K & in fig. 2; and therefore in fig. 3 the drops to 
which they refer would be situated below a or B in the former case, 
re piers c or D in the bsg Hence, considering light of one colour 
only, an i i e sun asa mere point, we ought instead 
OF toro tates cree: in” the Wey, Sa: the postions’ deterntinel ahve, 
to have two bows, in each of which the brightness terminates abruptly 
on the side towards the other, and fades off on the other side. Hence, 
considering the joint effect of all the colours, we see that they must 
be more mixed r, especially about the blue and violet, than 
would otherwise have been the case. In a vivid solar rainbow the 
darkness of the space between the bows compared with the space 
immediately within the primary bow is readily seen. 

There is one part of the phenomenon which cannot be explained 
merely by geometrical optics, namely, the existence of what have been 
called supernumerary bows. In the upper part of the primary solar 
rainbow two or even three maxima of red may frequently be seen on 
the inside of the principal maximum, forming as many additional or 
supernumerary bows, decreasing in vividness and in breadth on 
receding from the principal bow inwards. Even the secondary bow, 
notwithstanding its comparative faintness, shows symptoms of the 
same omenon, The existence of these bows was first explained by 
Dr, Young, who pointed out that the light corresponding to any par- 
ticular direction within the bow was double, and that the two portions 
were in a condition to interfere, - The explanation, however, resulting 
from the application of the principle of interference to two systems of 
rays whose courses are determined by geometrical optics is imperfect, 
and would make the illumination increase to infinity on passing from the 
illuminated side to the place of the geometrical bow, and then ceases 
abruptly. Whenever such results follow from the calculations of 
geometrical optics, it is found that they are modified in practice by 
the phenomena of diffraction. The complete explanation of the super- 
numerary bows, according to the principles of the undulatory theory, 
has been given by Mr. Airy, in a paper ‘On the Intensity of Light 
in the neighbourhood of a Caustic’ (Camb. Phil. Trans.,’ vol. vii., 

379), and his results have been yerified by the observations of 
rofessor Miller, 

A rainbow can never be greater than a semicircle, if the spectator 
be not on elevated ground ; for if it were, the centre of the bow would 
be above the horizon, and the sun, which is ina line drawn through 
that centre and the eye, would then be below the horizon ; but, in this 
case, the sun could not shine on the drops of rain, and consequently 
there would be no bow. When the rain-cloud is of small extent, there 
is seen only that portion of the bow which the cloud can form; yet 
the bow is sometimes seen against the blue sky, which happens when 
the rain in falling is seen on a part of the sky which is free from cloud ; 
and spree of a bow is frequently seen in an inverted position on the 
ground by the refraction of the light in drops of rain adhering to the 
grass or the leayes of trees, It may be added that a coloured bow 
similar to that which is produced by rain may be observed in the 
spray from a waterfall, or from a fountain, when the jet of water is 
agitated by the wind, and also in the mists which at times lie upon 
low grounds. 

The lunar rainbows appear in general in white ; and when they are 
coloured, they differ from those produced by the sun only in the 
colours being much more faint. The faintness of the colour, or its 
entire absence, is accounted for by the fact that when light is exces- 
sively faint, all perception of colour is lost. 

The circle of light which is occasionally seen surrounding the sun 
or moon at a considerable distance from the dise of the luminary is 
called a halo, and is caused by the refractions of light in particles of 
ice which float in the air. It must not be confounded with a corona, 
which consists in one or two coloured rings immediately surrounding 
the luminary, and is distinguished from a halo by the variability and 
comparative smallness of its diameter, and by the order of the colours, 
—red outside, blue inside—which is the reverse of the order in a halo. 
The corona is due to the globules of water constituting a thin veil of 
cloud, and is a phenomenon of interference, which may be imitated by 
viewing a seen against a dark d through a piece of glass 
dusted with lyecopodium. The two halos most commonly seen’ have 
radii of about 22° and 46°. The phenomenon of halos having some 
resemblance to that which has been just described, a brief explanation 
of it may be with propriety introduced in this place, 

The cause of the halo was first investigated by Des Cartes, who 
observes ( Meteora,’ cap. ix.) that this phenomenon differs from the 
rainbow, inasmuch as the latter is seen only while rain is falling, 
whereas halos are neyer seen at such times; and he ascribes their 
formation to refractions of light in star-shaped crystals of ice, which 
he remarks are thicker in the middle than at the edges, and are there- 


| fore proper to produce refractions. 
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Sir Isaac Newton also ascribes the halo to refraction in floating hail 
or snow; but it ap that Mariotte (in 1686) was the first who 
considered it to be produced v4 ion in small equilateral 
prisms of ice which abound in the air in a separate state before they 
unite together and form the flakes which descend during severe frosts ; 
and Dr. Young, without being aware of Mariotte’s hypothesis, enter- 
tained and developed the same idea, ‘ J 

According to this philosopher, there may be in the air an immense 
number of prismatic particles whose transverse sections are uilateral 
triangtes, or equiangular hexagons, the planes of the sections deviating 
but little from one passing through the sun or moon and the spectator. 
Now by the laws of refraction in water, when a pencil consisting of 
senda’ rays of light, as 81 (ig. 4) is incident on a face of such prisms 


Fig. 4. 


and makes the angle of incidence s1P equal to about 41° 50,’ the axis 
x E of the emergent pencil will make an equal angle & K Q on the other 
face, and the angle of deviation s a r, or the angle between the incident 
and emergent ray, will be 23°40’. Therefore if the line rz produced 
to the spectator’s eye were to revolve conically about a line joining 
the sun and spectator as an axis. (which line, since the sun is very 
remote, may be considered as parallel to 8 4), all the prisms similarly 
situated on such conical surface would transmit to the eye pencils of 
parallel rays, if the light were of one colour, and thus there would be 
produced the perception of a bright circle in the heavens, having the 
sun for its centre ; its radius subtending at the eye an angle of about 
23° 40’. The angle sar varies very slowly, the variation amounting 
only to about 3°, when the angle sip varies as much as 30°, con- 
sequently there may be innumerable prisms in the air in such positions 
that the angle sip, for pencils incident u them, does not vary 
more than 15° on either side of that which has been above supposed ; 
and these will transmit to the eye light in such abundance as to pro- 
duce the appearance of an annulus about 3° broad. This is the 
ap} ce of the common halo, the slight excess of the calculated 
Falinte Ovex heh ohaaresd elie soseaatal for by the fact that water 
is a little more refractive than ice. 

The larger halo is accounted for in a similar manner, by refraction 
through ice prisms of 90°, this angle being contained between the 
plane ends and side faces of hexagonal prisms of ice. The radius, 
calculated with 1°310 for the refractive index of ice, is about 45° 46’, 
which agrees very well with the angle observed. 

The horizontal parhelia which’ are seen at the same altitude as 
the sun, a — outside ~~ ary ger li a accounted for | re- 
fraction throug i of ice of 60°, which, instead of being 
on the average alike in all directions, have their axes vertical, in con- 
sequence of the resistance of the air as they fall under the influence 
of gravity. As the incident and emergent rays make with the axis 
of the prism an angle equal to the zenith distance of the sun, the 
minimum deviation is greater than what corresponds to refraction in 
a plane perpendicular to the axis of the prism, which accounts for 
the parhelia being situated a little outside the halo, This is the 
commonest example of that curious class of halo phenomena, where 
the appearance is no longer the same (except as to interruptions in 
the icy clouds) all round the line joining the eye and the sun, but 
has reference to the vertical. The reader who desires further infor- 
mation on this point is referred to an elaborate memoir by M. Brayais 
in the 31st cahier of the ‘Journal de I'Rcole Polytechnique,’ where 
the subject is almost exhausted, 

RAISINS. The dried fruits of several varieties of the vine are 
called posal term ee ay ate — raisin in that language 
being a general name for grapes, the dri it being distinguished as 
Raisins secs ou passés. 

Po > er after spoteds ao Aka they are produced, or 

e w ey are im 3 a8 Valencia, and Smyrna. 
The peculiar small and generally seedless grapes, formerly called 
Corinths, are now better known as the dried or Zante currants of the 
shops. Other denominations by which different kinds of raisins are 
distinguished, arise from the variety of grape employed, or from the 
mode of preparation; as muscatels, blooms, sultanas, raisins of the 
sun, and lexias. 

The most simple, and, when circumstances are favourable, the best 
mode of preparation, is to dry the grapes, after being cut when fully 
ripe, by exposure to the heat of the sun on a floor of hard earth or of 
stone. Another method is to cut the stalk half-way through when 
the grapes are nearly ripe, and leave them suspended till the watery 
part is evaporated; the flow of sap is in a great measure prevented 
from entering the fruit, in consequence of the incision, and whilst 
evaporation continues to go on undiminished, desiccation must take 
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lace. ‘Some sorte are repared by dip the- grapes in a ley, and 
Lm oli drying Gams te the sun. Bae ley is formed of water, 
wood-ashes, and a small portion of olive oil. 

branches and peg: preferred. In Valencia, in addition to the 


used for raisins of inferior quality, is to dry the grapes in an oven, 
The currant-grapes are gathered in the end of August and beginning 
of September. Rains often spoil the crop when they occur at the 
time of gathering or drying. e fruit, when sufficiently dry, i 
rated from the stalks by small rakes, and afterwards stored 
zines, seraglic, constructed somewhat like a lime-kiln, having 
ing at top, where the fruit is put in, and a door 
oly at the time of sale. The fruit is rendered so compact by its 
rat obtain rected inthe lange in which ryaph tin 
of bei w i 
Peat alabe een varieties of grapes, the white muscat of Alexandria 
is that which furnishes raisins of the finest description. The berries 
are large, oval, white, rather firm-fleshed, with a rich muscat flavour. 
From the synonyms which it has obtained, its extensive cultiva- 
tion and use as a raisin grape may be inferred; for a 
is called the muscat of Jerusalem, , Passé-Musquée, 
Longue Musquée, Muscat d’Espagne, &c. 
of ‘Alexandria, and a red muscatel, both of which have a firmness of 
pulp which renders them fit for drying ; for grapes, however rich they 
a 
sub- 


may be, and excellent in a fresh state, yet if they do et 
certain degree of firmness, are unfit for drying, inasmuch as thei 
stance would be too much dissipated in the process. , 
The variety of grape-vine Sie te Ne a ee 
bunches of grapes, which, when dried, become the Covi: or Zante 
currants of the shops, belongs to vitis vinifera. The berries of 
those grown in this country have the same size and character as 


those imported, being small and seedless, except occasionally one 


that acquires a somewhat larger size and contains a seed; such 
are even found amongst imported fruit. The first grapes of this 
variety that appeared in the great marts of Europe were ; 
at the beginning of the 17th century from the Gulf of ly 
and hence were called Corinthian raisins. Latterly however the - 
vation has become chiefly confined to the western territories of the 
Morea and the Ionian Islands, particularly those of Zante, Cephalonia, 
and Ithaca. The fertile island of Zante is the place w! variety 
of grape is produced in greatest abundance, 4 

Nearly all the raisins imported into this country come from and 
Turkey. A small supply is received from Portugal, Italy, and the 
Cape of Good Hope. Rclavn dina "Voldniha tats two great 5 
ports of shipment. aoa, the whole of the supply from T: is 
shipped at Chesmé and Vourla, small ports near Smyrna, the only 
raisins shipped at Smyrna being the fine ies called sultanas. 


Chesmé owes its prosperity entirely to this trade; and the Franks go 
down there in the month of October merely to ship the fruit which is 
produced in great abundance in the vicinity. ’ 

Raisins are imported in drums of 24 Ib. each, in boxes of 22 Ib. and 
56 Ib., and in casks of 1 cwt. and 24 ewt. The import was 
fixed in 1860 at 7s. per cwt. In 1859 the imports were 558,000 ewt, 
of currants, and 429,000 ewt. of raisins. A small per centage of the 
imports, however, is re-exported, with a drawback of duty. 

JA is a Sanscrit word, signifying king or ruler, and is the same 
word as the Latin rez, reg-is. In the ancient writings of the Hindus 
the word is applied to all the different kings or princes of Hindustan, 
and the title is still given to native princes. 

RAMA. [Visunv.] ; a 
RAMADHA’N, the ninth month in the Arabian calendar, and a sort 
of Lent observed by the Mohammedans, in obedience to the express 
command of the Koran. During this month every good Moslem is 
bound to fast from the first appearance of day-break until sunset. He 
must abstain from eating, drinking, smoking, smelling perfumes, and 
all other unn i or pleasures of a worldly nature ; 
even from intentionally swallowing his spittle. He is allowed to bathe 
himself, but it is on condition that he is not to plunge his head under 
water, lest some drops should enter his mouth or ears. Some even 
are so scrupulous that they will not open their mouths to speak, for 
fear of breathing the air too freely. To make amends for this extreme 
rigour, Moslems generally feast all night till day-break, though the 
more rigid begin the fast again at midnight. As the Ramadhdn 
happens at different seasons of the year, the fast is very severe when 
it falls in summer ; the abstinence from drinking being most painfully 
felt. Persons who are sick, or on a journey, and soldiers in time of 
war, are not obliged to observe the fast during this month, but then 

they should fast an equal number of days at a future time. a 

also with in the case of nurses and pregnant women. ; 
prophet even disapproved of any persons keeping the fast of Ramadhin, 
if 5 ge Baga and he desired no man to observe it so strictly 
as to injure his health or disqualify himself for necessary labour, 
which is frequently the-case among the lower classes of people. The 
reason given by the Mohammedan theologians for the month of 

having been fixed pesto Shh purpose ae 
received his first revelation in that month ; pretend it was 
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chosen by Mohammed from its being generally spent by the ancient 
Arabs in revelry and mirth and excessive drinking. 

RAMPART, probably from Ripa, an embankment, from which is 
derived the Italian word “‘Riparo,” and the'French word “ Rempart,” 
is, in modern fortification, a mass of earth often nearly 80 feet thick, 
surrounding a town or a military position, or constituting the faces of 
an outwork, and supporting the parapet; and its use is to protect the 
interior of the place or work against any sudden enterprise of the 
enemy, as well as by raising the parapet to give the defenders a 
superiority of elevation with respect to the works of the besiegers. 

The ram of ancient fortresses were walls of stone or brick, 
frequently from 60 to 100 feet high and 20 feet broad, including the 

eries made in them: round or angular towers were formed at 
intervals along the walls; and, by means of the galleries, the defenders 
could pass within the thickness of the wall from tower to tower. The 
oH ae surmounted by a parapet seven feet high and two feet 
ick, which was provided with battlements; the rampart was loop- 
holed, and, in order that the exterior foot of the high wall might be 
defended, machicolations were formed at the top, particularly over the 
entrances. [Bastion.]. A great mass of earth was raised against the 
interior side of the walls, nearly as high as the top, in places where 
elevated ground or the enemy’s works on the exterior allowed access 
to the top of the wall to be gained in force: and on this mass the 
cohorts were drawn up in order of battle. (Vitruvius, lib. i, cap. v.) 

The modern ram is surmounted by a parapet of earth, on the 
interior side of which, towards the town, is a nearly level space, varying 
in breadth from 35 to 40 feet, called the terreplein of the rampart; 
on this terreplein the artillery is placed: and in the rear of the guns 
there is room for the movements of the defenders and the conveyance 
of the ammunition. The exterior and interior sides of the rampart 
are formed with slopes making angles of about 45 degrees with the 
horizon : or they are retained by revetments, or walls of brick or stone, 
t, the exterior face of the rampart constituting the escarp 


nearly uprigh: 
of the ditch in front. The rampart immediately surrounding a place 


' is divided, in the direction of its length, into parts making salient or 


re-entering angles with one another; and these parts constitute the 
faces and flanks of the bastions, and the curtains which connect the 
latter together. Not more than 30 feet are allowed for the breadth of 
the terrepleins of the ramparts of outworks, measured from the foot of 
the parapets, in order that the enemy may not be able to form 
batteries for artillery upon these terrepleins. The terrepleins of all 
ramparts should have a small slope down, towards the interior, in order 
that the rain-water may not lodge on them, and that the defenders 
near the interior edge of the rampart may be effectually covered by the 
parapet. The terreplein and the interior slope of a rampart, as well as 
the surface of the parapet, are generally covered with turf. A rampart 
whose exterior side is of earth, or without a revetment of brick or 
stone, might be easily ascended by an enemy at the time of an assault ; 
and the palisades or fraizes which, in that case, would be planted in it 
for the purpose of impeding the progress of the enemy, might be 
easily destroyed by arti , 80 that the place would be liable to be 
ied by a sudden assault. It is usual therefore always to have a 
revetment either supporting the earth or detached (see REVETMENT), 
except in cases where a coup-de-main is rendered impossible by wet 
ditches, 


The relief, or height, of a rampart is regulated by the occasional 
necessity of employing a fire of artillery from the rampart, and, at the 
same time, a fire of musketry made over the glacis by men stationed 
in the covered way beyond the ditch in front of the rampart: for this 

a line of fire from the rampart should pass three or four feet 
above the crest of the glacis in its front, in order that the wind of the 
shot may not injure the defenders. The relief of a rampart with its 
parapet may, therefore, be thus determined :—On a drawing repre- 
senting a vertical section of the works let a line be drawn from the 
foot of the glacis, through a point taken at 3 or 4 feet above the crest 
of that work, and let it be produced till it cuts the interior slope of 
the parapet on the rampart: this intersection will give a point in the 
axis of a gun placed on the rampart, or a point a few inches above the 
sole of the embrasure, that is, about 34 feet above the terreplein of 
the rampart; and, because the artillery and the gumners are to be 
by the parapet, if 74 or 8 feet be added to the height of the 
terreplein of the rampart, above the ground, the sum will ‘be the 
required height of the crest of the parapet. 

RANGE. phere ; Prosecrines. 

RANGER eee icer in the king's forests — 

‘ks, appoin' y patent, and enjoying certain fees, uisites, an 
oo advantages. His duty was of three kinds: 1. to make daily 
perambulations, to see, hear, and inquire concerning any wrong doings 
in the limits of his bailiwick; 2, to recover any of the beasts which 
had strayed beyond the limits of the forest or chase ; and, 3, to present 
all ions at the next forest-court, 

RANSOM, a word common to the French (rangon) and English 
languages, the sense of which is a sum of money paid for the redemp- 
tion of a captive. 

The paying of ransoms is an event of frequent occurrence in the 
middle-age history, and indeed may be traced in the history of the 
older nations.. Nothing appears on the first view more reasonable, or 
would more naturally arise out of the relations of two parties in a 


state of hostility, than that compensation of some kind should be made 
for the restoration of prisoners, which compensation was most easily 
estimated and discharged by means of the common medium of 
exchange. In modern warfare we hear little of ransoms, It rarely 
happens that a person is taken captive whom it is of importance to 
redeem; and when prisoners are to be redeemed, it is usually done by 
way of exchange, and those who remain over, at the conclusion of a 
war, are usually delivered up as a part of the concession of the party 
in whose favour the difference is found to be. 

In the indentures of military service in the middle-age period, as in 
the wars of Henry V., for instance, it was a usual stipulation that, 
while the ransom of persons of inferior condition taken in the war was 
allowed to those by whom they were captured, the ransom for persons 
of rank was to belong to the king. 

The ransoms demanded for persons of eminence were often very 
large sums of money; so much beyond the power of any family, 
however great, to command by the ordinary resources, that the persons 
who held lands of them were called upon to contribute in proportion 
to the extent of land held. It was one of the three casual occasions 
of expense when this kind of extraordinary aid was demanded as of 
prescriptive right by the sovereign, as in the case of Richard I. of 
England, of David Bruce of Scotland, and of John of France; the 
other two being on occasion of knighting the eldest son, and of 
marrying the eldest daughter. 

RANULA is a tumour formed beneath the tongue, and probably 
resulting from an obstruction of one or more of the ducts of the sub- 
lingual salivary glands. The tumour is usually of a rounded form, 
with a smooth polished surface similar to that of the adjacent mucous 
membrane. When small, such a tumour produces so little inconveni- 
ence, that it is usually not discovered till it has existed for some time. 
As they increase in size however, these growths, though seldom 
attended with pain, produce great inconvenience, by obstructing all the 
movements of the tongue. They usually burst when -they have 
attained the size of a walnut, but they sometimes continue to increase 
beyond this size, and have been seen large enough to contain a pint of 
fluid. Their most usual contents are a transparent yellowish viscid 
fluid, resembling in consistence the white of an egg; sometimes, how- 
ever, the material within them is much thicker, and sometimes mixed 
with portions of earthy matter, similar to the larger masses by which 
the salivary ducts are occasionally blocked up. 

The treatment of Ranula consists in making a free incision into the 
front of the tumour, so as to let out all its contents. Means must then 
be adopted to prevent the edges of the wound from uniting again; and the 
best plan for this purpose is to rub the surface of the cyst with nitrate 
of silver (lunar caustic). Ifthe wound be not prevented from unit- 
ing, the tumour will form again, and the same proceedings must again 
be adopted for its cure. 

RANZ DES VACHES (‘ Kuhreihen’ in German) is the name of 
certain simple melodies which are great favourites with the moun- 
taineers of the Alps of Switzerland, and which are commonly played 
upon a kind of long trumpet called the Alp-horn. The sounds of 
these tunes, as well as the words which are set to them, are expressive 
of the scenes and business of pastoral life; the hut, the roaring 
torrent, the bellowing of the cattle, and the tinkling of the bells which 
are suspended from their necks; and the associations which they thus 
recall to the minds of the natives when they are in foreign countries, 
often produce that unconquerable longing for home which is said to 
have been especially remarked among the Swiss soldiers on foreign 
service ; for this reason, the bands of the Swiss regiments in foreign ser- 
vice were forbidden to play the Ranz des Vaches. Theodore Zwinger, 
of Basel, wrote, in 1710, a ‘ Dissertation on Nostalgia,’ in which he 
gave the music of the Kuhreihen of Appenzell, which is one of the 
oldest, and which was introduced into England in the time of Queen 
Anne, who had it often played by her band. The words begin thus : 
“ Wiinder yha, wiinder yha, winder yha, Lo....ba.” Each of the 
various pastoral districts, the Oberland, the Emmenthal, the Entlibuch, 
the Appenzell, the Gruyére, has its Kuhreihen. The western or 
Romand districts of Switzerland have their Ranz des Vaches in their 


— patois or dialects. 

collection of the various Ranz des Vaches and other Swiss airs has 
been published : Sammlung von Schweizer Kuhreihen und Volksliedern, 
Bern, 1818 ; and they are included in the Allgemeine Schweizer Lieder- 
buch, published in 1851. 

RAPE is the having unlawful carnal knowledge of a woman against 
her will, and is a capital felony. A person under fourteen years of age 
is in law presumed to be incapable of perpetrating this offence ; this 
presumption however is based on physical grounds entirely, so that 
such a person, by assisting others of maturer age, may render himself 
liable to the full penalty of the law as a principal in the second degree. 
In the case of a female under ten years of age, whether the act takes 
place with or without her consent, it is equally punishable as rape ; if 
she be above ten and under twelve years of age, her consent reduces, 
the act to a misdemeanor punishable by imprisonment and hard 
labour for such term as may be awarded. 

An assault with intent to commit a rape is a misdemeanor punish- 
able by imprisonment for any term not exceeding two years, and with 
or without hard labour, at the discretion of the court before which the 
offender is conyicted. Upon a trial for the capital offence, where the 
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évidence is incomplete, the prisoner may be convicted of a misde- 


meanor. , 

RAPE. This plant, which is of the cabbage tribe, is cultivated 
like cole, or colza, for the sake of its seeds, from which oil is extracted 
by grinding and pressure. It is also extensively cultivated in England 
for the succulent food which its thick and fleshy stem and leaves 
supply to sheep when other fodder is scarce, | 

The mode of cultivation of the colza and rape for seed is nearly the 
same. The colza takes a longer time to come to maturity, and 
produces more seed, The rape grows on less fertile soils, and may be 
sown in spring as well as in autumn. Both are hardy, and resist the 
winter's frost, 

The colza (Brassica oleracea, or campestris) is a — which grows 
with a strong branching stem, 3 or 4 feet high, and requires room to 
spread; and as cultivated in Belgium the plants are raised in a seed- 
bed, and transplanted when they have acquired a certain size, When 
rape (Brassica napus) is cultivated for the seed, it is treated in the 
same manner ; one description will therefore serve for both, 

The seed-bed, where the cultivation is on a small scale; is 
pre by digging or trenching with the spade, in a good loamy soil, 
neither too sandy nor too wet. A large proportion of rotten dung is 
spread evenly over it, and dug in six inches deep, and the surface is 
raked fine. The seed is sown broad-cast or in drill; the latter is the 
best method : it is then slightly covered with the rake; and if the 
ground will allow of it, without risk of its being bound too hard in 
case of dry weather, it is well rolled or trod with the feet, The seed 
must not be sown too thick; and the plants, as soon as they have six 
leaves, must be thinned to a distance of four or,five inches in the 
rows, which will make them stronger and better furnished with roots. 
One acre of seed-bed will furnish plants for ten acres or more, The 
seed is sown in July or August, that the plants may not run to seed 
the same year, which they are apt to do if sown early; and they are 
transplanted in September or October, on land which has already 
borne a profitable crop. As this crop is a substitute for a fallow on 
rich heavy land, too much pains cannot be taken to keep it free from 
weeds. Winter barley, and rye, which are reaped early in July, are 
very proper crops to be succeeded by rape or colza. The stubble 
should be ploughed two or three times, to pulverise and clean it. A 
good coat of rotten dung should be put on, and the land ploughed 
in ridges, as for turnips: the plants should be put in on the ridges ten 
inches apart. It requires great care in taking them up not to break 
the fibres of the roots; they should be raised with a fork, and placed 
gently, with the fine earth adhering to them, in flat baskets, and in a 
slanting position, so that the tops may be upwards, In planting, the 
holes should be made with a large thick dibble, that the plants may be 
introduced without doubling up the principal roots or breaking the 
fibres. The earth should be pressed to the root by a short dibble, 
inserted to the right or left of the hole made by the first dibble; or, 
which is better in stiff soils, a hole should be made with a narrow hoe 
of sufficient depth to allow the plant to be placed in it, and another 
hoe should follow to draw the earth to the plant. Thus two men with 
hoes, and one woman, will plant a row more rapidly than could be 
done any other way; the man who fills up the oles places his 
foot by the side of each plant as he goes on, to press the earth to the 
roots, 

An expeditious mode of Planting rape is used in Flanders. A spade 
ten inches wide is pushed vertically into the ground, and, by drawing 
the handle towards his body, the labourer makes a wedge-like opening ; 
@ woman inserts a plant in each side in this opening, and when the 
man removes the spade, the earth falls back against the plants. The 
woman puts her foot between the two plants, and they are then fixed 
in their places, In this operation the man moves backwards ; and the 
woman, who puts in the plants, forward. Instead of the spade, an 
instrument is also used called a plantoir, It consists of two sharp- 
pointed stakes a foot or more apart, connected by a cross-handle at top, 
and a bar at about eight or ten inches from the points. The instru- 
ment is pressed into the ground by the handles, assisted by the foot 
placed on the lower bar, and makes two holes, a foot apart, into which 
the plants are placed, and earthed round as before. This is done when 
the land has not been laid up into high ridges. 

When a large field is to be planted,a more expeditious mode is 
adopted ; and this is the most usual practice in Holland and Germany. 
The land having been prepared, and the manure well i rated, a 
deep furrow is drawn with the plough ; women follow with baskets of 
eg which they set, a foot apart, slanting against the furrow slice, 

en the plough returns, the earth is thrown against these plants; 
and a man or woman follows, who, with the foot, presses the earth 
down upon the roots, Sometimes plants are put into each furrow, 
which is then ten inches or more wide; but the best cultivators put 
them only in every alternate furrow. In this case also there are no 
“— The season of the year affords sufficient moisture in the north 
of Europe to ensure the growth of the plants; and if they have escaped 
the fly in the seed-bed, they are now tolerably safe. No further atten- 
tion is requisite till spring. The weeds are then carefully extirpated 
by hand and hoe ; and where the distance of the plants admits of it, 
the light plough stirs the ground between the rows, throwing the earth 
towards the stems, yet so as to leave each plant in a little basin to 
catch the water and conduct it to the roots, When the plants are 


carefully cultivated often exceeds fifty per cent. 
There is not much difference between the value of colza and rape- 
seed (called navette in French); but the latter produces less. When 
the ace transplanted before winter, it is much more productive 
than when sown in spring. In the latter case it produces seed the 
same year, It is sown in drills, and thinned out by the hoe, and in 
favourable seasons a tolerable crop is obtained. It is generally sown 
on land which could not be brought into a proper tilth after harvest, and 
which would require the frost of winter to mellow it. : 
Great crops of cole-seed and rape have been produced in the fens of 
Lincolnshire and the alluvial soils in Essex, by merely paring and 
burning the surface and ploughing in the ashes; and an oo 
alternating with oats, have in many instances so exhausted the soil as 
to cause a great prejudice against them in the minds of the landlords. 
Many leases have a clause prohibiting their cultivation, except to be 
eaten green by sheep. The principal cause, however, of the diminution 
of this crop in England is the inferior price obtained for the seed when 
compared with wheat, which can be raised on the same land, and isa 
ae The rape and soles Hips Sh ually. ‘The lower pods 
@ rape and co pen their seed very un a wer 
are ready to burst before those at seaten full the season is wet 
at harvest, much of the seed is lost ; and, without great attention, 
some loss is sustained in the most favourable seasons. It should be 
cut when the dew is on it, and moyed as little as possible. If the 
weather permits, it is threshed out on a cloth in the field, and as 
many threshers are employed as can be conveniently collected, 
no woe Sie be yee when the eats is fair, ane seed is 
out on the floor of a granary t it may not heat, nee 
over frequently. It is then sold to the cateaal who the 
The pods and small branches broken off in threshing are much relished 
by cattle. This crop returns little to the land, and is of itself very 
exhausting. Not so, however, is the rape, when sown r 


land which is too wet and heavy for this root. The Brassica oleracea 
is more succulent than the Brassica napus. Its stem is not so cn | 
and the soft pith which it contains is much relished by every 

of live-stock, To have it in perfection, the land should be L 
and manured as for turnips, The rape should be sown in ten 
inches apart, in June, July, or August. It will be fit for (consumption 
before winter, during winter, or after winter, according to the 
its seedtime, In the last case, in the end of March and ye ing of 
April it will be a great help to the ewes and lambs, It wi peste 0 
excellent food till it begins to be in flower, when it should imme- 
diately be ploughed up, The ground will be found aye Poy 
by this crop, which has taken nothing from it and much 
by the dung and urine of the sheep. Whatever be the succeeding 
crop,it cannot fail to be productive; and if the land is not clean, the 
farmer must not have neglected the double opportunity of — 
weeds in the preceding summer and in the early ro of spring. 
the rape is fed off in time, it may be succeeded by barley or oats with 
clover or grass seeds, or potatoes, if the soil is not too wet. Thus, no 
crop will be lost, and the rape will have been a clear addition to the 
produce of the land, Any crop which is taken off the land in a 2 
state, especially if it be fed off with sheep, may be repeated, with 
tisk of failure, providan the tanid le jiroperty filled : bet whose Gan 
rape haye produced seed, they cannot be profitably sown in less than 
five or six years after on the same land. 

When the oil has been pressed out from the seed, the residue (which 
contains a portion of starch and mucilage not changed into oil) and 
the husk of the seed form a hard cake known by the name of a ‘ 
This has been long used on the Continent, and has lately in this 
country been used, to feed cows and pigs with, as we use the linseed- 
cakes: but it is also much used as a rich manure, and for this purpose 
it is imported in large quantities. When rape-cake is ground to a 
powder and drilled with the seed on poor light lands, it supplies 
nourishment to the young plants, and greatly accelerates their growth ; 
but if it be added in a large proportion in immediate contact with the 
seed, on heavy impervious soils, it often undergoes the putrid fer- — 
mentation, which it communicates to the seed sown, and, instead of 
nourishing, destroys it, In this case it is useful to mix it with some 
dry porous earth or with ashes, which will prevent the too rapid 
decomposition, Dissolved in water and mixed with urine, it 
one of the most efficacious of artificial liquid manures. Hence it 
probable that the most advantageous mode of using it peta | 
after it has been dissolved in the urine-tank, is to ea it by means 
a water-cart to’ the rows where the seed has been alr drilled, or 
some time before it is put in. Where flax is to be sown, this mixture — 
applied a few days before the seed is sown, so as to allow it to sink 
into the soil, is considered in Flanders as next in value to the ys 
ings of privies, which with them hold the first rank, for producing 
fine crops of flax. When a crop appears sickly, and not growing 
it should do, owing to poverty in the soil, a top-dressing 
dissolved in water, if no urine is at hand, will in general excite the 
powers of vegetation; and it is highly probable that it may greatly 
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assist the effects of or of nitrate of soda, where these salts are} RASP. [Firm Manvracturr.] 

applied. The ivation of rape or cole for spring food cannot be-too |, RASPBERRY. The species from which the cultivated varieties of 

stro’ recommended to the farmers of heavy clay soils. this fruit have been derived is the Rubus Idcus, a native of Britain 
. The Brassica napus, the p! which produces the | and also of various other parts of Europe. The wide dispersion of 

Taj and which is of the cabbage tribe, is cultivated like Cole, or | the species is easily accounted for from the fact of its seeds resisting 


(Brassica napus sativa), for the sake of its seeds, from which oil 


they were 
ition to condensa- 
last is applied both 
to fluids and solids. Rarefaction or dilatation is caused by a repulsive 
power existing either in the particles of bodies or in those of the 
caloric between them, by which power the particles are made to 
recede from one another when not prevented by some external resist- 
ance, Soa ani F 
The experiments of Lavoisier and Laplace have shown that, between 
the tem of freezing and of boiling water, the dilatations of 
and of the fluids called non-elastic are constantly propor- 
tional to the increments of temperature; but beyond the temperature 
of experiments of and Petit indicate that 
the dilatations increase in a higher ratio. A remarkable circumstance is 
the state of water when near ion. On being 
temperature of about 388 of Fahr., its volume remains 
through a small range, and in this state water seems to have 
attained its maximum of density ; for, on continuing the cooling pro- 
to expand, and it continues to do so until it is 
In fact, just before water freezes it occupies a 
pogcttes! sich Ad toad . If water at 39°-2 be taken as 1, at 32° 


bana he ictoggte of M. Gay-Lussac and Dr, Dalton it has 
that, under bel external pressures, the ons 
of all 24 rg and of the aeriform substances produced by the evapo- 
ration of liquids are equal at equal temperatures, between the points 
and boiling water, and that they vary in volume propor- 
to the increments of heat expressed by the expansions of 
mercury in the thermometer. [Atr; Heat; Gas; Pyevmarics.]} 
The density or closeness of the aerial particles as ay pre eee 
atmosphere depends on the pressure or weight of the column 
above the given point ; oo RS | the law of Boyle or Mariotte, 
whatever be tho temperature, provided it be constant, the density is 
i or, conversely, the rarefaction is 
ional to the It has been proved |[Pnrv- 
the densitigs of the ita of air decrease upw in a 


sion. Now if a be any point on the surface of the and c any 
point above it, the formula a co (in fathoms) =10670 x log. conuity of 
[Psrvmatics], will afford the means of computing therarefaction of 
the air at an; point c, when its height above ais given. But if the 

i considered as unity (the temperature being= 55°) the 
equation may be transformed into 


ac 1 = ° 
TaTo oe ars ) =" SOR IG A 8, 


found. For aa let A 0=3212 fathoms (3°65 
second member of the equation will become ‘30103 
(=o. 2), which shows that at the height of about 24 miles the rare- 
of atmosphere is twice as great as at the surface of the 
and by forming the progression of heights— _ 
0 , 365 , 73 , 146, &. in miles, 
wo have for the corresponding rarefactions— 
1,25; 4, 8, &. 

For the rarefaction of the air in an air-pump, after any number of 
strokes of the piston, see Ain-Pumr. 

The limits to which rarefaction 
the ex, 


Berve to F cece that rarefaction cannot take pl 
extent, [ArmosryERre.] 


the powers of digestion in an eminent degree. 
For a selection, the following varieties may be enumerated :—Red 
Antwerp, Yellow Antwerp, Barnet, Double Bearing, and Wilmot’s early 


The best soil for hey gh 2S is alight rich loam, They will thrive well 
in sandy peat, provided it is not too dry. In all cases the ground for 
a plantation should be well trenched and manured previous to planting. 
The plants from suckers, of which there are generally abundance, 
should be planted in rows five or six feet apart, and four feet from 
plant to plant in the row. When planted they should be cut to within 
six inches of the ground; for although this is not absolutely essen- 
tial, yet by so doing the shoots for the following season are greatly 
strengthened. 

Pruning should be performed in autumn. It consists in first 
clearing off all dead portions, and retaining only from four to six 
of the strongest summer shoots of each plant, which should be 
shortened according to their strength, generally at a bend, which 
indicates where the shoot becomes weak, near the extremity. In the 
following summer the shoots just mentioned bear the fruit, whilst 
others spring up at their base for a succession ; and in all cases succes- 
sion shoots should be di so as neither to crowd the fruiting 
portion nor each other. Stakes should be driven for the support of the 
plants, to which they should be loosely bound. 

The ground of a raspberry plantation should be kept loose and sup- 
plied with well-rotted manure, but in so doing a fork should be used 
in preference to a spade, in order to preserve the roots as much as 
possible, and the roots should not be at all disturbed after active vege- 
tation takes place in spring. Notwithstanding the best management 
in these respects, it becomes adviseable to make a new plantation in 
fresh soil after four or five years; for the roots diffuse themselves so 
thoroughly in Steff portion of the soil near the stools, that it soon 
becomes exhai 

The fruit of the berry is extensively used in a variety of ways, 
both by the cook and the confectioner, and also in the preparation of 
cordial spirituous liquors. 

RATAFIA is a liqueur prepared by flavouring sweetened spirit 
with various kinds of fruit. There are many varieties, generally 
named after the fruit which is employed: atafia de Cassio has 
cherries; Ratajfia de Curacoa has the peels of Portu; oranges ; 
Ratafia @ Aer has Angelica seeds; Ratajia d'Anis aniseed ; 
and so on, ere are ratafias not only of fruits but of seeds, berries, 
flowers, balsams, and other vegetable products. There are ratafias, for 
instance, of cherries, quinces, raspberry, juniper, walnuts, peach and 
apricot kernels, coffee, cocoa, clovepinks, Seville orange peel, orange 
flowers, violets, Tolu balsam, &c. these ratafias have spice and 
sugar added to them. The French liqueurists are skilled in this as in 
most other branches of delicate distillation and making of essences, 
Many English processes of this kind come under the name of rectifying, 
as described under DistILLEry. 

RATE, an assessment levied HEOR, pecperty. Rates are of various 
kinds, and are denominated with reference to the objects to which 
La - Baad applied. 

urch-rates are payable by the parishioners and occupiers of the 
land within a parish, for the purpose of repairing, maintaining, and 
restoring the body of the church and the belfry, the churchyard fence, 
the bells, seats, and ornaments, and of defraying the expenses attend- 
ing the service of the church. The duty of repairing and rebuilding 
the chancel devolves on the rector, or vicar, or both together, in pro- 
see: to their benefice, where there are both in the same church, 
ut by custom the parishioners may be liable to repair the chancel ; 
and in London there is a general custom to that effect, Church-rate 
exists in England by virtue of the common law; nothing is known as 
to its commencement or introduction. 

In the early church there appears to have been a division of the 
tithes—either tripartite, one portion to the clergy, one to repairs of 
the church, and one to the poor; or quadripartite, one to the bishop, 
the other three to the clergy, the church, and the poor. At that time 
the bishop resided at the cathedral church, together with his clergy, 
and on thi devolved ber fei A pa a = Cao keg 9 Ei! A 

,and suppl ecclesi . It was then the duty o 

- sr Cheat, wes to pay to the bishop not only the decime, or 
tithes, but also the ecclesie census, church-scot, and the nummus 
eleemosynarius (alms money). The object to which church-scot was 
devoted is not known; but church-rates, or something equivalent, 
certainly appear to have been in existence as a payment by the laity, 
ee mF of tithes, in the time of Canute, whose 63rd law, “ de fano 
reficiendo,” states that all persons ought of right to contribute to the 
repair of churches. 

Church-rates are imposed by the parishioners themselves at a meet- 
ing summoned by the churchwardens for that purpose, and a man- 
damus is grantable to compel such meeting to be held, If the parish 
fail to meet, the churchwardens may impose a rate, but if the meeting 
should assemble, it rests with the parishioners themselves to determine 
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the amount of the rate; and they have authority to negativ 
imposition of a rate altogether ; the only mode of pep dagaee to 
impose a rate being by ecclesiastical censures and laying the parish 
under interdict, The existing poor-rate of the parish is generall 
taken as the criterion for the imposition of the church-rate, All pro- 
perty in the parish is liable except the glebe-land of that parish and 
the possessions of the crown. The ecclesiastical courts have the exclu- 
sive authority of deciding on the validity of a rate, and the liability of 
a party to pay it; but a rate-payer cannot by an original ing in 
those courts raise objections to a rate for the purpose of quashing it 
altogether. If he wishes to dispute it, he ought to attend at the vestry, 
and there state his objections; if they are not removed, he may enter 
a caveat against the confirmation of the rate, or refuse to pay his 
assessment. In the latter case, if proceeded against in the ecclesiastical 
court, he may in his defence show either that the rate is generally 
invalid, or that he is unfairly d. The quence of entering a 
caveat is an appeal to the ecclesiastical judge, who will see that right 
is done. Previously to 53 Geo. IIL., c. 127, the only mode of recover- 
ing church-rates from parties refusing to pay was by suit in the eccle- 
siastical court for subtraction of rate. By that statute, where the sum 
to be recovered is under,10J.,and there is no question as to the validity 
of the rate, or the liability of the party , any justice of the 
county where the church is situated may, on complaint of the church- 
warden, inquire into the merits of the case, and order the payment. 
Against his decision there is an appeal to the quarter-sessions. As to 
other rates, see Sewers; Sarre; Way. 

(Lyndwood; John de Athon: Selden’s History of Tithes ; Gibson's 
Codex ; Burn’s Ecclesiastical Law ; Rogers's Ecclesiastical Law, 1840.) 

RATIQ. One of the most frequent mathematical terms has no 
other name in our than a Latin word which is but a bad 
translation from the Greek of Euclid. The older English writers 
introduced the word reason, as a translation. of ratio, which completed 
the confusion ; for it is easier to attach any meaning we please to 
a word in a dead language than to the literal translation of it in 
our own, 

The word ratio is the translation of Aéyos, as used in the third 
definition of the fifth book of Euclid, which is Aéyos éor) dt0 peyeOay 
duoyerav Kara mnAtkérnTa mpds KAANAa Traia oxXEo1s. This has been 
translated by English writers, “Ratio is a mutual habitude of two 
magnitudes of the same kind with respect to quantity.” By Gregory, 
in his translation which accompanies the Greek,“ Ratio est duarum 
magnitudinum ejusdem generis secundum quantuplicitatem mutua 
quzdam habitudo.” 

The common translation is unmeaning; and it will be worth while 
to offer some remarks on the probable meaning of Euclid. In the first 
place, let it be observed that he never attempts this vague sort of 
definition except when, dealing with a well-known term of common life, 
he wishes to bring it into geometry with something like an expressed 
meaning, which may aid the conception of the thing, even though it 
does not furnish a perfect-criterion. Thus, when in speaking of a 
straight line, he says that it is the line which lies evenly (cov xe7ra:) 
between its extreme points, he merely calls the reader's attention to 
the well known term ei@eia ypauyh, tries how far he can present the 
conception which accompanies it in other words, and trusts for the 
correct use of the term to the axioms which the universal conception 
of a straight line makes self-evident. Let us suppose him doing the 
same thing here, and we shall find that the definition before us, con- 


a 


sidered with reference to the ae it is in, and the subsequent purpose |’ 
t 


which it serves, is as clear as the translation of it is confused. 

The term Aéyos contains (Aey, Aoy), a root the original meaning of 
which seems to have contained the idea of collection or bringing wet. 
It is certain however that the secondary sense which it obtained in 
common usage was that of speaking ; so that the first sense in which Adyos 
appears in writings is that of speech. Subsequently, speech being the dis- 
tinctive character of reasoning beings, and their mode of communication, 
the word was applied to every sort of communication, not only with 
reference to the mode of communication, but also to its subject ; thus 
explanation, defence, apology, teaching, assignment of cause or reason, 
&c., are among the recognised uses of the word. The Latin translators 
have taken the geometrical word as being properly translated by ratio, 
a word which may very well signify the technical meaning of Adyos, 
but has no reference to its primary meaning. For ratio, in its 
primitive sense, means rather computation or reckoning than reason. 

But what has speech to do with the sense of ratio in geometry ? Robert 
Recorde answers this question [NumERation], when he reduces his 
pupil to silence 26 apes him the use of number, and asking him 
questions. Num are but certain ratios, and ratio is a generalised 
idea of number. Our gift of speech with reference to magnitudes 
would be altogether annihilated if we did not consider a certain habi- 
tude or mode of existence which they have, or more correctly a certain 
conception of our own, which always accompanies the presence of 
two magnitudes, and prompts us to inquire how many times one is 
contained in the other. A foot being known, Shaan | can a 
correct knowledge of other lengths all over the world; but let it be 
— to Reperibe a ni in — Agere) 5 reference xara cae 
tna to some other magnitude, and all the powers of language utter! 
fail. We conceive then that in this definition Euclid simply honvers 
the fact that the mode of expressing quantity in terms of quantity, 
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is entirely based upon the notion 8 geentertiy, Sa Eee 
which we take cognizance when we how many times one is con- 


tained in the other, 
The word w7A:xé7s has been translated “ quantity,” by editors, 
which makes nonsense of the whole; for magnitu a 


different meaning from , and a relation of magnitudes with 
‘Je tee tas to those who want a word to 


another 


implying relations of magnitude, 

e first and rough notion of ratio being thus given, we may find a 
synonyme for the word in the more yy Be term relative magnitude. 
Six feet, though greater than three feet, is, relatively to four feet, a 
less magnitude than three feet is, relatively to one foot ; the number 
of times which six feet contains four feet is less than the number of 
times which three feet contains one foot. The relative magnitude of 
six to four is less than the relative magnitude of three to one; or the 
ratio of six to four is less than the ratio of three to one, : 

Given two magnitudes, how are we to find the means of 
the first in terms of the second? Euclid answers this question, when 
it can be answered, in the tenth book, by giving the rule for finding 
the greatest common measure of two magnitudes, in which he 
a process exactly the same as that of the arithmetical rule in common 
use, Of two magnitudes which are multiples of the same third 
cath is a definite arithmetical fraction of the other. . 


fail. We can describe the diagonal of a 
figure, and the description is perfect ; but 


which allow of a particular mode of expression. The word irrational 
does not make any eae reas change, but tee to have its 

rimitive meaning, namely, incapable of quantuplicitative expression. 
nd it is worth noting that this of itself shows that the original 
meaning of Adyos referred to expression, not to the thing expressed ; 
for &aAoya (not having a ratio) would have been absurd as applied to 
incommensurable quantities, if the primitive mathematical meaning of 
the first word had coincided with its modern one. 

The idea of relative magnitude is one which strikes us in all cases in 
which we compare the parts of an original with the correspondi 
parts of any model or imitation. It does not closely connect i 
with any mode of expression or measurement: if a part of the m 
were only in a slight degree too large or too small, the detection of the 
error might require a formal measurement, but anything which is very 
much out would be rejected by one glance of the eye. us suppose 
now that the formal measurement isattempted. The first and sim: 
notions of relative magnitude are gained from ition; and the 
of two, three, four, &c., originally used in their simple cumulative 
8 soon become the representatives of those simple relative magni- 
tudes which are s' pairs in which one is quantuple of the 
other, The next step is to those magnitudes in which neither is — 
quantuple of the other, but both are quantuple of a third: i 
which we learn how, admitting aliquot parts, to extend the mode 
expression, Thus, of the magnitudes 10 R and 7 R, we see that evs 
relation of quantuplicity can be derived from the simple numbers 10 
and 7; the first number is 1} of the seGond,a mode of expression 
which equally applies to the magnitudes 10 R and 7 R. . 
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Let D and s be two incommensurable magnitudes: how are we to 
describe their relative magnitudes? That they have a definite relation 
is certain ; suppose, for precision, that s is the side of a square, and D 
its diagonal; any alteration of p, or any error in p, s being given, would 
make the figure cease to be a square. There are many mathematical 


rately attainable by one or more relations, can be continually amended 
by adding one or more relations, until the inaccuracy of the mode of 
expression is rendered as small as we please; in such a case, accuracy 
must be imagined to reside in the supposition of an infinite number of 
given, or at least of attainable, relations. 

To explain our meaning, sup that the person whom we address 
is al ignorant of the relative itude of the diagonal p and 
the sides. He asks for a relation, knowing the mode of dealing 
with the ratios of commensurables, naturally desires to know how many 
diagonals make an exact number of sides. If we could answer this 
question, if for instance we could say that 100 diagonals make 142 sides 
exactly, the question would be settled : for an arithmetical rule would 
always deduce the diagonal when the sideisgiven. But we are obliged 
ve an dose raery of di whatsoever will make an exact 
number of sides. He then asks how he is to form a perfect conception 
of the diagonal ; we answer by placing two equal sides at right angles 
to one another, and joining the extremities. This, he replies, and 
properly, is not a mode of finding the relative magnitude, which is 

connected with magnitudes only, and that the permission 
— by Euclid to join two given or determined points is not any real 
ion of the included length. We then tell him that it is at 
his pleasure to name a fraction of the side, and we can express the 
i with an error not so as that fraction ; he names, say one- 
ionth of the side, and we give him the promised information in 
telling him that 1,000,000 of diagonals exceed 1,414,213 sides, but fall 
short of 1,414,214 sides. The consequence is, that the diagonal lies 
between 1°414213 and 17414214 of the side: these differ from one 
ng Aare pre of the side, and the error of the diagonal is 
If he should ask how he is to carry this process yet 
further for himself, we give him the arithmetical symbol ./2, and 
instruct him how to perform the arithmetical operation of approxima- 
i In this we show him how to find between what 
number of sides any number of diagonals lies ; and in so doing we give 
ratio of the diagonal to the side, so far as the nature of the case 
admit of its expression. 


as expression is possible, and of absolutely comparing the ratio with 
others, in as accurate a manner as if expression had been perfect. 


8, D, 28, 2p, 3s, 4s, 3p, 5s, 4D, 6s, 78, 5p, 8s, 6p, 9s, 7D, 10s, 11s, 
8p, 12s, 9p, 138, 14s, 10p, 15s, 1lp, 16s, 12p, 17s, 18s, 13D, 
19s, 14p, 20s, 21s, 15p, &c. 


matter how small; we say that it is impossible that all the multiples 
of p+ can lie in the same places among the multiples of s as the 

of p. Take m times both; then m (p+) and mp differ by 
mx. Now however small k may be, it is possible to take m so great 


, in this scale ; or rather, whatever the definition may be, the 
mode of finding all relations between s and p lies in the formation of 

as may be necessary for the purpose in hand. The 
definition ion is then contained in sameness of multiple 
scales ; that is, p is to s as a to B, when any multiple whatever of p is 
contained between the same two multiples of s, that the same multiple 
of a is cont ained between those of 8. We here come to the subject of 
ProrortioN, which the reader should now consult as a continuation 
of the pres :nt one. 

It is weil known that the word AdAos came to mean fraction, the 
expression of commensurable ratio. Fractional arithmetic was called 
logistic arithmetic even down to the 17th century. It is not so well 
known that this use of the word is as old as the time of Euclid. 
-sives, as his instances of discontinuous quantity, dpiOuds Kad 
Aéyos, nu aber and fraction. The logicians have always taken this to 
mean nun iber and speech, some transcriber having interpolated a sub- 
sequent passage to this effect in the text of Aristotle. Plato tells us 
that the Egyptian Theuth invented dpidudsre kal Aoyiopds, meaning, 
“no doubt, integer and reckoning. idea implied in com- 
position of ratio is very imperfectly treated in Euclid: and yet upon 
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the correct understanding of it depends whether the boasted victory 
over the difficulties of incommensurables which the fifth book gives is 
real or imaginary. 

In every matter connected with elementary geometry, confusion 
or and often does arise from mixing together criticisms of two 

ifferent kinds; on Euclid as a writer, and on the subject as a matter 
of thought. To avoid such confusion in reference to composition ‘of 
ratio, we shall begin with the consideration of what we find in Euclid, 
—not in Simson’s Euclid, nor Playfair’s Euclid—but in Euclid of 
Alexandria. 

There is nothing on ratio compounded (cvyemeévos) of ratios in the 
fifth book; the word translated composition (cvv@eo1s) refers to such 
a process as the formation of the ratio of A+B to B from that of a to B. 
But the definitions of duplicate, triplicate, &c. ratio, are laid down; which, 
as we shall see, are particular cases of compound ratio. These defini- 
tions are as follows :—if a, B, ¢, D, &c., be in continued proportion, so 
that as A to B, so B to Gc, 6 to D, and so on, then the ratio of a to ¢ is 
ealled the duplicate ratio of that of a to B, the ratio of to D is called 
the triplicate ratio of a to B, and so, on. 

In one proposition, and in one only, is the, phrase composition of 
ratios used: in the 23rd of the sixth book, where it is said “ Equi- 
angular parallel have to one another the ratio compounded of the 
sides.” There is no definition (at least, it is now so supposed ; here 
however we must refer to our next paragraph) given of the words in 
italies, and on looking into the demonstration of the proposition, we 
find we must assume, as a matter of phraseology merely, that of any 
three quantities of the same kind, kK, L, M, we are to say the ratio of K 
to m is compounded of the ratios of K to L and of L to M. And further 
that if A be to B as K to L, and y to w as L to M, then the ratio k to M 
is said to be the ratio compounded of the ratios of a to B and of 
vtow. If there be anything more than mere phraseology in this, it 
must be because Euclid makes a tacit reference to some arithmetical 

current in his time. 

It is true that there is found in a great preponderance of manu- 
scripts (in all, we believe) a definition of compound ratio. It is 
among the definitions of the sixth book, and literally translated* is 
as follows:—‘“ A ratio is said to be compounded of ratios, when the 
anduxdrntes of the ratios multiplied together make a certain [ratio].” 
On the word left untranslated (which, we believe, must be translated by 
quantuplicities), we refer to what precedes and to what follows. This de- 
finition is admitted into the editions of Basel and Oxford, and into 
Briggs’s edition of the six books. Peyrard has omitted it in the Paris 
edition, because, in his celebrated Vatican manuscript, it is not in the 
text, but has been added at the side. The Berlin editor admits it in 
parentheses as a disputable passage. Set a scholar to make the text of 
Euclid from the i mode of weighing the evidence of manu- 
scripts, and there is no doubt this definition must appear as a part of 
the elements. Set a geometrical reasoner to settle the question by 
the internal evidence of the and its keeping with the rest of 
the book, and there is as little doubt that it would be rejected. The 
meaning of the passage is, apparently, that if two ratios be expressed 
numerically, as those of 7 to 4 and 6 to 11,.the ratio compounded of 
those ratios is to be the ratio of 7x6 to 4x11; or possibly, that, 
expressing the above ratios as those of 7 to 1, and ,$ to 1, the com- 
pounded ratio is that of i x {¥ to 1, 

In the early translations from the Arabic, the definition is omitted, 
and reference is made, in demonstrating vi. 23, toa note inserted among 
the definitions of the fifth book, which is very insufficient. But the 
phrase there is that the ratio of f to h is produced from those 
of f to gand g to h: and to the definitions of the seventh book 
several are added, one of which is, that in a series of numbers the 
ratio of the first to the last is produced from the successive ratios of 
each to the one following. 

In many manuscripts there is a scholium preceding the sixth book, 
which August, the Berlin editor, though not admitting it into Euclid, 
thinks must be of high pasa fe in which we fully agree with him. 
It is to be found in the Basel edition, and in the notes to the Berlin. 
This scholium, while it gives confirmation to the preceding view 
(which hardly wants it), takes the same side on the meaning of the 
word mnAuwérns as we have done. And we find that Wallis was the 
person who s' to Gregory quantuplicitas instead of quantitas 
as the translation. See his discussion of this point at length in his 
English Algebra (1684), ch. 19 and 20; revised in his Latin Algebra 
(Works, vol. ii. ch. 19, 20), and in at p. 665 of the same volume, 
where there is a defence of this definition against Henry Savile, 
who (Prelect. in Eucl.) had considered it as a great defect. To the 
text of Euclid we have only further to say that this consent of Savile, 
Wallis, and Gregory, as to the genuineness of the definition in question, 
is of great weight. But with regard to the matter of the definition we 
agree entirely with Savile. The word wA:cérns needs definition quite 
as much as the phrase composition of ratios itself. This definition, it 
will be observed, either restricts the composition to ratios which are 
of commensurable magnitudes, or implies and assumes the multiplica- 
tion of two interminable decimal fractions. An old scholiast on 


® Adyos ee Adyor cvyKeaba A€yera dray al ray Adywv wHduKdryTES ex’ 

éavris moMarAaciac0iiom model riva, The Scholium presently cited gives 
it with Adyov for viva in one place, and wnAucdrnra Adyou in another. 
3P 
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Euelid (cited from ‘Dasypodius b a and Wallis) is of 
ethan more 


xoodérns, precisely that it may be understood in a wider sense, so as 

ude fractional and incommensurable ratios, That is, as Wallis 
expresses it, how-much- is used instead of how-many-fold, that much 
may suggest the idea of a part of a time (commensurable or not) where 
many would only suggest that of an integer. We cannot much admire 
this refinement; nor does it give any help: for the introduction of 
the idea of incommensurability numerically so as to be fit for 
i ed would vitiate, or at least would transmute, 

uclid’s wh portion. 

But the sidan Aaa pa both to the existence of the definition, 
and the meaning of the disputed word, is Eutocius, in his commentary 
on book ii. prop. 5 (of en ee He here cites, 
expressly from the elements, the definition as given ; and adds, as the 
explanation of xmAudrys, that it is the number which, by multiplica- 
tion, turns the consequent into the antecedent. This number, he says, 
gives name to the ratio, and he cites Nicomachus and Heron as 


standing it in the same way. But, he goes on to say, the word is more | 4, 


properly taken when this number is an integer. 

Leaving now out of view what Euclid really did write, we shall 
proceed to consider the subject of composition of ratios, so as to supply 
what, on any supposition, must be acknowledged to be wanted in the 
elements. The notion of a ratio is easily and almost necessarily con- 
nected with the idea of alteration in that ratio. We cannot express a 
ratio without two magnitudes, the first of which, altered in te 
ratio given, becomes the second. If we want to alter in the ratio 
Pp to Q, this is easily done when the quantity to be altered is P; for 
then the process is only writing Q instead of rp. But if the quantity be 
a, then B must be found, so that a and B shall have the same ratio as 
P and q. 

If it be a numerical ratio which we consider, say that of 3 to 5, 
alteration of any number in that ratio implies that we change all its 
threes into fives, and any remaining fraction of three into the same 
fraction of five. Alteration of any magnitude, say a length, in that 
ratio implies that, choosing any length as a measure, we alter every 
three such lengths which the given magnitude contains into five, and 
every fraction of three into the same fraction of five. This amounts 
to changing the number or magnitude into five-thirds of what it was ; 
and generally,alteration in the ratio of @ to 6 (numbers) is nothing but 


multiplication by & 
a 


Take a magnitude A, alter it in the ratio of P to Q: say that it then 
becomes B; that is, Ais toBasPtog. Take the magnitude we left 
off with, B, alter it in the ratio of Rr tos, making it c. Take ©, alter it 
in the ratio of vy to w, making it p. Then at three processes, by three 
successive alterations dictated by given ratios, we have chi 4 into 
D, or have altered a in the ratio of ato p, Say that the of a to 
D is more simply ex, by that of a to. Then, if we begin with 
A, and alter it at once in the ratio of u to N, we change it into D, pro- 
ducing the same effect as if we had successively altered in the ratios 
of Pp to Q@,R to S,and vy to w. Hence the ratio of m to N is properly 
said to be compounded of the ratios of P to Q, R to 8, and v to w;: 
it dictates the alteration which will produce at once the effect of the 
three alterations prescribed by the three other ratios. In like manner, 
we say as to addition, that 10 is compounded of 6 and 4; for addition 
of 10 is equivalent to the addition of 6 and of 4, In multiplication 
ya sey ‘oes 34 i¢. sempounied of Gand 4, And ly, the com- 
pound should be defined as that which produces the united effect of all 
the components, when both components and compound are used in the 


same way. Euclid, vi. 23, is now more than a mere addition ,to the 


phraseology of geometry. The ograms ABCD and EPG H [the 
ences tuay draw the figure for himself ] being mutually equiangular, 
it tells us that if we take any magnitude alter it in the ratio of 


ac to BG, and then alter the result in the ratio of aB to Er, 
the thus made at two steps might be made in one by 
altering original magnitude in the ratio of the area aBcD to 
i as aden wall. ble and 

process ies equally to commensural incommensur- 
able ratios; but in the former case of course the arithmetical substitute 
for composition of ratios is easy. We want to compound the ratios of 
m to » and of a to d, all four being integer numbers: it being known 
that every commensurable ratio is expressible by the ratio of two 
integer numbers. Take magnitude p, and alter it in the ratio of 
m to %: it becomes n-mths of vp. Alter this in the ratio of a to b; we have 
then b-aths of n-mths of p, or ba-amths of r, which would also be obtained 
hy altering Pin the ratio of ax mtobxn, Hence composition of nume- 
rical ratios is performed by multiplication of the antecedents for an 
antecedent and of the consequents for a consequent. The process then is 


merely equivalent to that of the multiplication of fractions, If = 


and > were called the quantuplictties (spAudérnres) of the ratios, then 


a 
cee ed of the compound ratio is the product of the quantu- 
I} : quai 


composition of two equal ratios, § we want to compound 
the ress Of T to @ Wits the Tue Cr Pes é 
begin with, which may as well be P itself; alter it in the 


Q; it then becomes Q. Alter Q into x in the ratio of P to q; that is, 
let n be a third onal to P and 9. Then Fi changed into wa 
these two involving an alteration in the ratio of p to q: 


ied to o ions 


Ss used, completed 
idea 
The propositions 


and Peyrard 

Euclid did not give the lemma; 

is to come after what he has in 
lemma, and so leaves the proposition 
wanted is the following :—It is it ble 
have two sub-duplicate ratios, or should be 
different ratios ; or, if a be to B in the du 
also in the duplicate ratio of a to y, then x and 
possible, let them be unequal; say that x is 


ot 
& 
Z 
e 
& 
> 
s 
“ 


Then because X is greater 

of a toy. Butthe ratio of a to xis ; and 

isthat of y to B ; therefore the ratio of x to Bis less than that of ¥ tc 
B. Therefore x is less than Y; but it is also , Which is absur 
Consequently x and y cannot be unequal, &c. a continuation 

| shanalbre Ave Goxbeaemprencticnstis) ek A y 
triplicate of one ratio, only the quadruplicate of one,and so om, 


t is unnecessary to say an ha 1 While, Goad ove oed 


E 
a 
“ 
= 
a 


Clear as it becomes in ari 
tion is a division and every division a multiplication, it is muc 
clearer from the beginning, in this subject, that every cor nisa 
position, and every decomposition a composition. pp A 
p to Q is the ratio compounded of a to B and c to D, and we wish to 
return back again to the ratio of a to B. We must compound 
ratio of P to Q with that of p toc; for it is easily made obvious that 
the ratios of c to p and D to c compounded give the ratio of a magni- 
tude to itself, the ratio of equality, the use of which effects no 
alteration. Pee 

It is now easy to see e operations of algebra which spring 
from multiplication inclusive, must TS reuse geometry by 
operations of composition, &c. Robert Simson, who, as we have 
has left a demonstration of the sixth book absolutely fix 
though “Theon or some unskilful commentator” had provided | 
lemma which supplied what was wanting, has thought it necessary 
add some very 5 oe age propositions on compound ratio at 
end gh rh ye ” If kn Rabo intended as illustrations of 
great difficulty of rendering the most common propositions o: 
into geometrical lan (and what else cou hive been mes 
hard to imagine) the algebraical equivalents should have been 
duced. Take the proposition K, for instance, which it \ 
heen no Fad ever fathomed. The following is an a 
case of it, 
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Michaelis, and J, G, Eichhorn, They directed their attacks against the 
deists as well as against the orthodox divines, but they confined the 
application of the rationalistic principle chiefly to the books of the 
Old Testament. Semler’s principal works in this department are, 
* Apparatus ad liberalem Veteris Testamenti Interpretationem,’ Halle, 
1773; ‘ Abhandlung von der Untersuchung des Kanons,’ 4 vols., Halle, 
1771-75, compare Seraler’s ‘ Leben, von ihm selbst verfasst,’ 2 vols., 
Halle, 1781-82. The principal works of Michaelis are ‘ Einleitung in 
die géttlichen Schriften des alten Bundes,’ 2 vols., Géttingen, 1750; 
“ Mosaisches Recht,’ 6 vols., Frankfurt, 1770-75. Eichhorn was by far 
the most important writer of the school; he laid down and carried 
out the new principles in his ‘ Allgemeine Bibliothek der biblischen 
Literatur,’ 10 vols, Leipzig, 1788-1801; ‘ Einleitung in das Alte 
Testament,’ of which there appeared, in 1824, at Gittingen, the fourth 
edition, in 5 vols. ; ‘ Einleitung in das Neue Testament,’ in 2 vols., and 
several other works. 

Eichhorn, whom we may consider as the representative of the new 
school, previous to the time when Dr, Paulus began to occupy a pro- 
minent position in it, sets out from the principle that the early history 
of the Jews should be considered in the same light and treated in the 
same manner as the early history of every other nation; and that a 
direct interference of the deity in the early affairs of all nations must 
either be admitted or denied. The reasons which led him to con- 
sider the fact of such a direct interference inadmissible in the case 
of other nations, led him to deny it in the case of the Jews also. 
Rejecting the views of the deists as unphilosophical and incompatible 
with the character of early history in general, he proceeds to state that 
it is natural to all nations in their primitive ages to speak of a divine 
interference in their affairs, wherever their ignorance conceals from 
them the real causes of the things which fall within their experience. 

It is this belief, according to Eichhorn, which gives a form to all 
their ideas and expressions. But we, who live in a far more adyanced 
and enlightened age, have neither reason to suppose that any miracles 
actually took place, nor that any kind of imposition was practised : we 
have only to translate the expression of those early ages into the lan- 
guage of our own time. In the infaney of mankind everything of 
which no direct cause appeared was referred to the intervention of 
Bu ural powers; and accordingly all elevated thoughts, great 

inations, useful inventions and institutions, and particularly 
dreams, were considered as the effects of a direct interposition of the 
deity ; extraordi knowledge and skill were looked upon by the 
le as proofs of supernatural power and of an intercourse with 
beings of a higher order. Moreover, not only the people, but the wise 


horn, Moses was er be but a great and benevolent patriot, who, after 


believing this to be from the deity, he represented it as a sum- 
mons from Jehovah. The burning and smoking of Mount Sinai, 
according to this of exposition, were only the effect of a fire 
which Moses ki on the Mount for the purpose of keeping up the 


excitement of his people ; and a storm with lightning, which fortunately 
Li rages at the same time, was a useful aid to him. The shining of 
his was nothing but the consequence of great heat and excitement, 
which the lawgiver as well as his people, not knowing the real cause of 
it, believed tobe the effect of a direct interference of the deity. 

This system of interpretation was, as we have observed, principally 
applied to the Old Testament, but the New Testament also contains 

which were too tempting to be passed over by the rationalists, 
t was at firat chiefly the appearance of angels in the New Testament 
on which Eichhorn tried the rationalistic interpretation, and all 
sages of this kind ought, according to this critic, to be considered as 
figurative expressions or allegories ; thus a happy chance is represented 
as a saving angel; an internal joy, as the salutation of an angel; and 
great calmness and of mind, as a saaterting angel, &e. 

The way being thus prepared, the number of rationalistic divines 
increased, and their influence became ap) in many other depart- 
menta of knowledge. A Utilitarian et had at the same time 
acquired considerable power ; and so far as it endeavoured to instruct 
the people in the so-called useful sciences, and to do away with every- 
thing which was deemed su itious, it went hand in hand with and 
supported rationalism, which now began to be carried out in its whole 
extent with regard to the 5 as Wyk the Old SS aa 

Am the works which gained the greatest ity, we may 
cn K. F. Bahrdt, ‘ Briefe iiber die Bibel im Volkston, 1782; 
Eck, ‘ Versuch iiber die Wundergeschichten des Neuen Testaments,’ 
1795; ‘Die Wonder des Neuen Testaments in ihrer wahren Gestalt 
fiir fichte Christusverehrer, 1799; ‘ Natiirliche Geschichte des 


grossen Propheten yon Nazaret,’ 1800. The two last works, which 
were published anonymously, were written by Venturini. Most of 
these, and the numerous other works of the same tendency, were 

written in a popular style; and those of Bahrdt had often a coarse 
and vulgar tone. The philosophical systems of Hegel and Schelling 
had the same realistic tendency, though in a less popular form. But 
none of these writers equalled Dr. Paulus of Heidelberg, either in 
learning or ingenuity ; and‘he it was who most completely developed 
the whole system of Rationalism. His principal works are—‘ Philolo- 
gisch-kritischer und historischer Commentar iiber das Neue Testament,’ 
4 vols., Liibeck, 1800-1804 (this work was republished in 1830-33, in 
3 vols., with numerous alterations and corrections, under the altered 
title of ‘Exegetisches Handbuch iiber die drei ersten Evangelien’); 
‘Das Leben Jesu, als Grundlage zu einer reinen Geschichte des 
Urchristenthums,’ 2 yols., Heidelberg, 1828. Paulus first insists upon 
the necessity of distinguishing between those passages of the Bible in 
which the writers simply state facts and those in which they give their 
own opinions of them. <A fact, according to him, is that which the 
writers describe as having taken place within their own experience; an 
opinion, on the other hand, is the manner in which they interpret an 
occurrence and trace it to what they conceive to be its cause. But as 
these two elements are in most cases interwoven and mixed up with 
each other in the biblical writings, Paulus conceives it to be the chief 
object of the biblical critic to separate them, and to discover the 
genuine historic truth in the various disguises with which the opinions 
of the age and of the writer have surrounded it; and he thinks with 
Eichhorn, that this object may be accomplished if the critic transports 
himself as much as possible to the scene of the events, and supplies 
such accessory and explanatory circumstances as may have been neg- 
lected or overlooked by the reporter or eye-witness. Thus the New as 
well as the Old Testament is deprived of its divine character, and all 
supernatural interference in the affairs of the Hebrews and in the 
introduction and establishment of Christianity is denied. Christ is no 
longer the son of God, but a wise and virtuous man; his miracles are 
either acts of friendship and humanity, and manifestations of his skill 
in the healing art, or the effects of a happy chance. In short, the 
whole history of the Bible assumes an aspect totally different from that 
of the original records, and from that which their authors manifestly 
intended ; in fact it becomes a romance without any foundation except 
oo sonra of the Rationalist that things did actually happen thus 
and thus, 

A reaction against the spirit of this school manifested itself during 
the first ten years of the present century. The dreadful ravages caused 
by the French Revolution created a general desire to restore or maintain 
the good old times by returning to the religious and political institutions 
of past times, But although this reaction was successful in other depart- 
ments, it had very little effect in theology, as it manifested itself rather 
in passive and retired mysticism than in energetic efforts against the 
system of the Rationalists. A vigorous opposition however began in 
1810, which was called forth by the publication of Reinhard’s ‘ Ges- 
tiindnisse,’ in which Rationalism and Supernaturalism were declared to 
be diametrically opposed and utterly irrecoticilable with each other. 
This assertion was denied by other theologians, who endeavoured to 
reconcile the two schools. The contest which then commenced was 
carried on in a calm and philosophic spirit till 1817, when the cente- 
nary anniversary of the Reformation was celebrated in Germany, and 
the Supernaturalistic party, headed by Dr. Harms, of Kiel, endeavoured 
to make the question a practical one, and to draw to it the attention of 
the governments and of the whole German nation. The Rationalists 
were now universally decried as infidels, and as men who had forfeited 
all right to be called Christians ; and innumerable works were written 
by the theologians of both parties to defend their opinions. The 
principal champioffs on the Supernaturalistic side, hesides Harms, were 
Hengstenberg and Tholuck ; on the side of the Rationalists, Gesenius, 
Wegscheider, Paulus, and Rohr. In these controversies, the rational- 
istic theory itself almost disappeared, and the question assumed the 
more general character, whether the Protestant church should allow 
freedom of thought or not. This turn of the question induced many 
of the moderate Supernaturalists, who could not sacrifice their liberty 
of conscience, to side with the Rationalists. Their wish, however, was 
merely to bring about some kind of a reconciliation, and not to allow 
the question to become a national one. Their opinion was that it 
should be kept strictly within scientific limits, and confined to the 
learned. Although willing to make concessions to the Rationalists on 
many points, they were anxious to prevent any practical innovations. 

Each party, however, continued to maintain its tenets. One of the 
more important rationalistic works which appeared during this period 
was ‘ Was heisst glauben, und wer sind die Unglaiibigen ?’ by David © 
Schulz, 1880; while Neander and Schleiermacher took the opposite 
side with much learning and success. 

Up to the year 1835 this second form of Rationalism had been 
applied only partially, and chiefly to portions of the Old Testament ; 
but it was then carried out im its full extent with reference to 
the books of the New Testament, by Dr. David Frederick Strauss, in 
his ‘ Das Leben Jesu kritisch bearbeitet,’ in 2 vols. The first edition 
appeared in 1835-36; a second was published in 1837, and a third in 
1838. This work, the production of a man of great. learning, profound 
reflection, and critical skill, called forth a host of polemical works, 
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but the best efforts against it were made the Supernaturalistic 
school. Rationalism in its first form seems Be fone received its death- 
blow from this work and the various controversial writings of Strauss 
and others, while the new school made rapid progress. The con- 
test between it and the Supernaturalists was however, with few ex- 
ceptions, conducted in a calm and purely philosophic manner. Both 
parties were honest enough to give way whenever any of their disputed 
points were proved to be untenable. ‘This is manifest from the 
.‘ Life of Christ’ published by Neander, and from the different editions 
of the work of Strauss. ; 

Notwithstanding the wide breach between the two parties, approxi- 
mations were made on both sides, so that the Supernaturalists as well 
as the Rationalists might each be divided into two parties. Some of the 
latter, such as Paulus, Wegscheider, Gesenius, Schulthess, Schulz, and 

+ others, continued to consider reason as their only guide in matters of 
religion, and rejected every supernatural revelation : others, the so- 
called Supernaturalistic Rationalists, admitted indeed a supernatural 
revelation, but considered reason as the only means of recognising and 
acknowledging it; they thus still allowed reason to be the supreme 
judge in matters of religion. To this class of Rationalists belong 

retschneider, Von Ammon, Béhme, Hase, Késter, and others. A 
similar division exists among the Supernaturalists. 

The view which the Rationalists had taken of the Scriptures con- 
tained some elements which led to a new crisis in German theology. 
Some parts of the Scriptures, from which the Rationalists, with all 
their ingenuity, saw no hope of eliciting a genuine history, they 


had ventured to declare to be a mere legend, tradition, or mythus: 


This view was gradually applied toa t portion of the Old Testa- 
ment, as in Bauer's ‘ Hebritsche Mythologie,’ Leipzig, 1802. The 
various and profound investigations into ancient profane history had 
led to similar results in other departments, and the hollowness of the 
Rationalist interpretation was either loudly proclaimed or tacitly 
acknowledged by all parties, The consequence was either a return to 
the Supernaturalistic view, or further progress in the path which had 
heen opened by the Rationalists themselves. Those Rationalists who 
could not do the former now applied the principle, to which they had 
formerly recourse only in cases of extreme difficulty, to the whole body 
of the early and miraculous portions of the Scriptures, which they 
placed on the same footing with the early and fabulous stories of 
ancient Greece and Rome, and considered as a mythical history not 
written by eye-witnesses or contemporaries, and only recorded after it 
had been handed down by tradition through many generations. 
According to this view, all the events in the Bible are either natural 
events, such as occur in the history of other nations, and which must 
be examined according to the general principles of historical criticism, 
or they are of a miraculous and supernatural character, and must for 
this reason be rejected as not historical, like the fabulous accounts 
of ancient mytho ogy As the Rationalistic school directed its first 
attacks against the deists, so the mythical school, though diametrically 
opposed to the Supernaturalists, directed its main efforts against 
Rationalism. We must nevertheless consider this last school as essen- 
tially Rationalistic, or as a second form of Rationalism, in as far as, 
like Rationalism in its first form, it takes reason for its sole guide, and 
denies all supernatural revelation. The only difference is that it denies 
the Biblical records to be the works of eye-witnesses and contempo- 
raries, and hence draws the conclusion that it is utterly impossible to 
elicit from those portions which are or j toe to consist of mythical 
stories anything like a true and connected history. 

Rationalism in the German sense never made much way in England, 
being chiefly confined to a portion of the Unitarian sect. But of late 
years more recent principles of historical and philological evidences, 
with the incontestable facts established by geological and palwonto- 
logical investigation shave led to closer though more réverent approaches 
to it from various quarters, The most remarkable is what is known 
as the new school of divines at Oxford, of whose views the fullest 
development is afforded by the works of the late Baden Powell and the 
Rev. B. Jowett; and the ‘ Essays and Reviews’ issued by these gentle- 
inen, and the Rev. J. Temple, Dr. Williams, Rev. Mr. Wilson, Mr. 
Goodwin, and Rev. Mr. Pattison, in 1860. The more orthodox view of 
the question has not been wanting of numerous supporters. 

Details of the various opinions of many of the writers mentioned in 

this article will be found under their respective names in the Bros. Drv., 
and under Miracixs there is given a list of foreign writers, nearly all 
of whom are purely rativnalistic. 
‘ RATIOS, PRIME AND ULTIMATE. ‘These terms were first 
introduced, at least in a system, by Newton, who preferred them to 
the terms suggested by his own method of fluxions, The first section 
of the Principia contains the development of their meaning, with 
various propositions enunciated in their language. In the articles 
Last and Lyrrstre we haye already had the saine notions to consider, 
couched in different words; but when we remember that the only sure 
foundation of the differential calculus, that is, of all the higher of 
mathematics, must rest upon these notions, it will be worth while to 
dwell a little upon Newton's form of expression, and his method of 
employing it. The notions in question actually form part of the 
knowledge of many persons who are not mathematicians, and all whose 
occupations lead them to any considerations connected with measure- 
ment, must in some degree possess and appeal to them. 


All who understand the term ratio must see that the ratio of two 
quantities does not depend on their actual magnitudes. If one line be 
to another in the ratio of 3 to 7, the halves, thirds, fourths, &c. of the 
two lines will have the same ratio; and the subdivision into aliquot 
parts may be continued without limit; thus the hundred-millionth 
part of one line will be to the hundred-millionth of the other as 3 
to 7. Ratio then always exists, so long as there i 
magnitude should cease to exist, and if both lines should vanish, 
idea of ratio can be formed. If however the diminution 
continual subdivision, this evanescence of tude never takes place ; 
for into how many parts soever a line may 5 
length, still subdivisible for ever. 

he consideration here introduced is not an easy one at first, for there 
is a degree of smallness which evades the senses, and reason must come 
to their assistance. This makes a great difficulty, for many who think 
themselves rational ro are not aware how much of their 
ordinary perception of geometrical truth is the consequence of what 
they see, not of what they deduce. All shes gos is relative, so far 
as the notion of great or small is conn with it; we know this 
when we stop to think, but we do not easily take it along with us in 
our — there is nothing absolutely great or , but we are 
continually making an absolute greatness out of i which is 
great compared with our own bodies, and an absolute smallness of 
that which is in the same sense comparatively small. 
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Take A 0, an are of a circle, 4,0 its half, a,0 its third part, a,o its 
fourth part, and so on; let the chords ao, a,0, 4,0, &c, be drawn. 
The points A,, A,, A,, A,, &c., constitute a series continually approach- 
ing to o in position, but never reaching it, for no aliquot part of a 
is absolutely nothing. Now it can be shown that a, 0, the chord 
(az 0) the wth part of the arc, will be nearer to a ratio of equali 
(a0) the greater z is taken, so that approach to equality 
attained and passed by making « sufficiently great. e 
notion is, almost invariably, that two small quantities must 
equal, because they are small; and the under 
proceed is the following :—quantities which are nearly 
same are nearly equal to one another; small quantities 
equal to nothing, therefore small quantities are nearly 
another. The — ere partly in ms use of i 
were a quantity, having e properties of quantity, partly 
supposition that quantities which differ little must be nearly equal. _ 
by differing little be meant that the difference is trifling when 
pared with the quantities themselves, the notion is a 
microscopic animalcules are nearly equal when beernkeer seh 
portion of an animalcule; but if they differ by the size of a 
though their absolute difference is still small, com with our 
standards, the larger is immensely greater than the other. Buti 
just notion of nearly equal be adopted, it is wrong to say 
chord and are are nearly equal on account of their smallness, sin 
small difference may possibly itself be larger than one of them. 
as to using nothing as a quantity in the fallacious syllogism above 
given, it must be remembered that, with reference to i 
subdivision, any quantity, however small, is as distant from nothing as 
- other quantity, however great, is from infinity. fs 
evertheless, as may be rationally shown, the chord and are are the 
more nearly equal the smaller they are. The conception of this pro- 
position may be aided as follows:—however small a line may be, we 
may represent it by as great a number as we please, if we take the 
unit of measurement still smaller, and sufficiently smaller ; now let the 
are taken be the nth of the radius; then if a unit be taken so 
small that the are a 
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is its 24-thousandth part, so that the are is 24,000, the chord 
contain that unit a very small fraction more than 23,999 times. 
if n be made still greater, the inequality will be made still less, being 


capable of being made less than a unit out of any number we may 


name, however great. 

In the article Liar we should say that the limiting ratio of the are 
and chord is unity ; in Inrnvrre, that an infinitely small arc is equal to 
its chord. Newton's phrase was that the are and chord are ul: 


equal, or that their ultimate ratio is one of equality. He strives to J 


guard this language as much as possible in the Scholium which termi- 
nates the first section, and from which we now quote. > 


“T have premised these lemmas, that I might avoid'the tedium of 
long demonstration, with reductions ad absurdum, after the manner of __ 
the ancients. Demonstrations are shortened indeed by the method of 


indivisibles.” [Cavavrent, in Broa. Drv.] _“ But since this hy 

is somewhat ditficult, and the method is not thought rical, 
I have preferred to make what follows depend upon the ultimate sums 
and ratios of vanishing quantities... .. Ido not wish to be under- 


stood as using indivisibles, but divisible vanishing quantities; not 


a 
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sums and ratios of determinate parts, but limits of sums and ratios. . . 
“Tt is objected that there is no ultimate proportion of vanishing 
quantities, because, before they have vanished the proportion is not 
ultimate, and after they have vanished there is no proportion. But by 
the same ent it could equally be contended, that there is no last 
velocit; with which a body reaches the place where its motion stops ; 
for par fs the body reaches its final position, it has not its last velocity, 
and when it reaches it, it has no velocity. And the answer is easy : 
by the last velocity I understand that which the body has, not before 
it reaches its last point and the motion stops, nor afterwards, but at 
the moment when it reaches, namely, that very velocity with which 
the body reaches its last position, and with which the motion ceases. 
And similarly, by the ultimate ratio of vanishing quantities, is to be 
understood ratio of the quantities not before they vanish, nor after 
they vanish, but with which they vanish. Similarly the prime ratio of 
nascent quantities is the ratio with which they begin their existence 
(ratio quacum nascuntur). And the prime and ultimate sum is that 
with wwhieks (whether increasing or diminishing) they begin and cease. . . . 
It may also be contended, that if the ultimate ratios of vanishing 
S pemaes be given, the ultimate magnitudes will be given; and thus 

every itude will consist of indivisible parts..... But 
this in proceeds on a false hypothesis. The ultimate ratios 
with which quantities vanish are not really the ratios of ultimate 
quantities, but the limits to which the ratios of quantities a 
without limit perpetually approach, and which limits may be attain 
within any given difference, but can never be passed, nor even 
actually attained, before the quantities are diminished in infinitum. 
The thing will be more cledrly understood by ing of infinitely 
great quantities. If two quantities with a given difference be increased 
in infinitum, the ultimate ratio will be given, that is to say, a ratio of 
equality, but the ultimate or greatest quantities of which this is the 
ratio will not therefore be given. In w follows therefore, if ever, 
thinking of making things more easily conceivable, I should talk of 
the last possible quantities, or of vanishing or ultimate quantities, do 
not understand thereby quantities of determinate magnitude, but think 
always of quantities inishing without limit.” 

This notion, whether of limiting ratios, of ultimate ratios, or of the 
ratios of infinitely small quantities, is a real and positive conception of 
our minds, but one of which, put it into what we may, the 
mode of expression is liable to some objection. The ultimate magni- 
tudes of the senses are not those of the understanding, but all our 
terms connected with the latter are derived from habits of thought 
matured by aid of the former. Stan pre ste edad nek eke 
eyes perceive is, to those , really straight, curvature 
imperceptible, Indeed san straightness begins long before length 

i Continued reflection only will clear away the approximate 
truths of the senses, and enable the student to see how the ultimate 
truths of the theory of limits are to be established. 

The study of the theory of ultimate ratios, as given by Newton, is 
desirable on several grounds. The mere acquisition of the language is 
a benefit; for subject as all terms in which the propositions can be 
expressed are to Lag reer it frequently happens that the 

one kind of language are corrective of 
errors which another language has allowed, or even favoured. No 
student can be sure that his ideas on veges a are oe a 
comparing together any proposition (as in DirrerentiaL CaLcuus 
expressed by means mf infinitesimals, limits, and ultimate ratios, the 


same 
dence of 
expresses as much as, and no more than, the others. Again, the 
consideration of ultimate ratios puts vividly before the mind of the 
student who is used to the algebraical methods, a picture of the truth 
which is meant to be stated, and prevents his resting upon the abstract 
symbols of the Differential Caleulus. For want of such an accom- 

to the latter study, many have found it repulsive, more, 
unintelligible, at least for a long time, and some have even never 
arrived at an comprehension of its meaning. 

RATTANS, or CANES, though comparatively unimportant, form a 
considerable article of commerce in the East. They consist of a kind 
of palm-reed, which climb over and around the trees in many large 
and dense forests of the Malayan peninsula and the Eastern Archi- 
pelago. They are separated from the trees by a kind of cleaver, and 
are close, long, well glazed, bright yellow, slender, and supple. They 
are split into strips and bound into bundles of 100 each. Chinese 
merchants buy them in Borneo at the extremely low price of about 
4d, per bundle, and sell them largely for use in China. English mer- 
chants can obtain about 20d. per bundle for them at lovers 
KE alone im as many as 10,000,000 rattans in a year, chiefly 
pane chair-bottoma and umbrella-frames. 

RAVELIN, a work constructed beyond the main ditch of a fortress, 
and in front of the curtain between two bastions. It usually consists 
of two lines of rampart, which meet in a salient angle on a line drawn 
perpendicular to and bisecting the curtain; and its form on the 
ground-plan may be seen at Q, Fiz. 1, Bastion, and at_qQ, Fortirica- 
Tron. Its profile, or the figure of a vertical section of its rampart, is 
similar to that of the enceinte. [Bastion, Fig. 2. 

The ravelin was probably first constructed in 
ancient barbacan by the Italian engineers of the 16 


e place of the more 
century, when, 


on account of the general employment of cannon in sieges, the ancient 
towers and walls of masonry were either replaced or covered by 
ramparts of earth. Its original name, rivellino, indicates a derivation 
from vegliare, “ to watch ;” and both by Maggi (1584) and Errard (1594), - 
rivellino, or ravelin, and bastion, are used as the names of a work 
beyond the walls of a fortified place. In some cases the rivellino 
appears to have been merely a parapet of earth covering a small place 
of arms in which were stationed the men appointed to guard the head 
of the bridge leading from a postern to the counterscarp of the ditch; 
and a work of this kind, of a semicircular form, still exists on 
the exterior of the ditch on one side of Carisbrooke Castle. It can 
searcely be doubted that a semicircular form was very frequently 
adopted for such parapets, and this circumstance may have given rise 
to the name of demi-lune, or half-moon, by which, even now, the 
ravelin is often designated. It ought to be observed however that 
Errard and other writers of that age apply the word ravelin to a 
work placed immediately in front of the salient angle of a bastion, 
where the counterscarp of the ditch (which is there in the form of 
a segment of a circle) constitutes the gorge of the work, and that 
the name of half-moon may, on this account have been applied to the 
work, though its faces were retilinear. A work thus situated is now 
invariably called a counterguard ; and the term rayelin, or demi-lune, 
is confined to the principal outwork in front of the curtain. 

When the necessity of increasing the strength of fortresses by means 
of works beyond the enceinte, in consequence of the superior means 
employed in the attack, was strongly felt, the ravelin was made more 
capacious, and was provided with artillery ; and, in order to prevent it 
from being taken by surprise, its ditch was enlarged, and the covered- 
way was continued on the exterior of the latter along both the faces of 
the work. Before the middle of the 17th century the ravelins were 
so small, that the exterior lines (the cordons) of their faces, if pro- 
duced towards the rear, fell upon the curtain of the enceinte, and the 
lengths of the faces did not exceed 30 . Count Pagan then 
enlarged the works so that the produced faces fell at the shoulders of 
the bastions ; but Vauban ap) tly, in what has since been denomi- 
nated his first system, made the faces of the ravelins about 110 
long, and directed them towards points on the faces of the bastions at 
10 yards from the shoulders [Q, Fig. 1, Bastion]. The magnitude of 
the work was then such as to render it capable of making a 
defence : it covered the curtain and flanks of the enceinte, so that the 
enemy could not demolish their parapets by means of artillery in his 
distant batteries; and one being placed on each front of the fortress, 
every two afforded not only a crossing fire on the approaches of the 
enemy towards the intermediate bastion, but they seriously impeded 
the formation of the counter-batteries on the crest of the glacis. 


It was pare Samet ved that great advantages would arise if 
the faces of the rorsion eaks made still longer, and if they were 
directed to points at a greater distance from the shoulders of the 
bastions: by the first, as a reverse fire, as it is called, might be 
directed from the angle of the work upon the enemy’s lodgments on 
the glacis before the bastions, he was compelled to take and make 
lodgments in two contiguous ravelins before he could proceed to attack 
the bastion ; and by the other, the power of breaching the shoulders 
of the bastions, that is, in rear of the most advantageous position for a 
retrenchment, by means of a battery on the glacis, before the salient 
angle of the ravelin, would be taken away from him, At Landau and 
other places, Vauban, without increasing the lengths of the faces of 
the ravelins, directed their exterior lines to points at 20 yards from the 
shoulders of the bastions; while at Neuf Brisac he not only made the 
lengths of the faces about 120 yards, but he directed them to points at 
30 yards from the shoulders. It should be observed however that at 
about 20 yards from the counterscarp of the main ditch he changed 
the directions of the faces, and made the portion between this point 
and the ditch nearly perpendicular to a line joining the salient angles 
of the collateral bastions, as in the work y, FortTir1cation ; by which 
means the second advantage, above mentioned, was lost. The inten- 
tion of Vauban in thus giving flanks to the ravelin was that he might 
obtain a fire from thence on any breach formed in the face of the 
bastion, and that the difficulty of forming a lodgment on the glacis in 
front of the bastion might be increased so much as to oblige the enemy 
to take the ravelin before he could execute such lodgment: but ex- 
perience has shown that this is not the fact; for the flanks, as he has 
formed them at Neuf Brisac, having no work to cover their pro- 
longations, are enfiladed, and their guns dismounted, at an early period 
of the siege. 

Cormontaingne (1736) greatly improved thefravelin by giving it the 
figure represented at QQ, ForTiFICATION, ing the length of each 
face about 130 yards, and directing that line to a point between 20 
and 30 yards from the shoulders of the bastions. He reduced the 
terreplein, or space between its parapet and the counterscarp of the 
redout y,to 27 feet, in order that the enemy might not find room on it 
to form batteries for the purpose of breaching the redout of the 
ravelin; and the faces being unbroken in direction, not only are 
the shoulders of the bastions covered, but the enemy is prevented from 
breaching any part between the shoulder and the retrenchment x, The 
gorge, or rear line, of the ravelin, instead of coinciding with the 
general direction of the counterscarp of the main ditch, is made parellel 
to the curtain of the place, in order to take away a part of the terre- 


in which would have been seen by the enemy from his counter- 
ies on the glacis of the bastion, It appears that Cormontaingne 
wished to give the ravelins a greater length of face than that which 
has been mentioned, and that he was prevented from doing so through 
the opposition of his contemporaries. For the adyantages to be derived 
from very salient ravelins, see FORTIFICATION. | 

The only change which has since been made in the position of the 
ravelin is that which was proposed by Bousmard (1803), and followed 
in the works executed by order of Napoleon about Alessandria (1807) 
by Chasseloup de Laubat. It consists in placing the work beyond the 
ghacis of the enceinte, at the foot of which glacis its ditches terminate ; 
the covered-way and glacis before the bastions being continued unin- 
terruptedly along the exterior of the main ditch, It thus becomes 
impossible to breach the enciente by artillery placed anywhere on the 
glacis of the ravelin ; and, when the direction of each face is broken, as 
that engineer recommended, the probability of the rampart being 
enfiladed is much diminished, It might perhaps be objected that the 
ravelin so detached is liable to be attacked at the gorge; but if the 
covered-way of the ravelin be made to join that of the collateral 
bastions, and if its flanks or those of the redout, are disposed so as 
to allow a fire of musketry to be kept up in the direction by which 
the enemy must approach the gorge, this danger may be obviated. 

The relief of the ravelin, or its elevation above the level of the 
ground, should be two or three feet leas than that of the enceinte, in 
order that the defenders of the curtain may be able to direct a 
plunging fire into the work when it is occupied by the enemy. But 
if in the interior of the ravelin there should be a redout, this last 
ought, for the same reason, to haye less relief by two or three feet 
than the curtain; and then, in order to afford a plunging fire from the 
redout into the ravelin, the latter should be two or three feet lower 
than the former, It ought however to have a command of six or 
seven feet oyer the glacis in its front, that the fire of its artillery may 
not annoy the defenders on the banquette of its covered-way. There- 
fore, if the command of the enceinte over the ground is 18 feet, and 
that of the glacis is 7 feet, the differences between the heights of the 
enceinte and redout, and of the redout and rayelin, may be 2 feet 
successively. 

RAY. [Licwr,] 

RE, in Music, the name given by the Italians and French to the second 
note of the diatonie scale, and generally throughout Europe to the 
second of the syllables used in SoLMizaTIon. 

REAL ESTATE. [Properry.] 

REALGAR. [ArseEntc, Compounds of sulphur and arsenic.) 

REALISTS. recap eng 

REAPING (or entting corn when it is ripe) is one of the most 
important operations of harvest. It requires many to! accom- 
plish it in proper time, so that the corn which is ready for the sickle 
may not be too ripe and shed, nor the fair weather be allowed to pass 
before all the corn is secured in barns or stacks. The labourers who 
are required all the year for the common purposes of husbandry 
seldom suffice for the harvest, especially on extensive farms, and re- 
course is usually had to the assistance of mechanics and artisans from 
the neighbouring towns and villages where the population is consider- 
able, or labourers are induced by good wages to come from a distance, 
As the harvest is later in those parts of every country which have a 
more northern situation, or are higher above the level of the sea, bands 
of reapers from these come to assist in the harvest of those tracts 
whose produce is earlier. To encourage the annual return of so 
desirable assistants, every encouragement is given them, not only by 
wages, but also by food and drink, and amusements after the toil of the 
day. Thus the time of harvest is a time of rejoicing both to the 
labourers and the master, 

The common reaping-hook, or sickle, with which the corn is usually 
cut, is one of the oldest instruments of husbandry; and the goddess 
Ceres was generally represented by the ancients with a sheaf of corn 
and sickle in her hand. In reaping with the sickle, a portion of the 
stems is collected with the left hand, and held fast ; while the sickle in 
the right hand is inserted below the left, taking the stems in its semi- 
circular blade, and cutting them through by drawing the sickle so as to 
act as a saw, for which purpose the edge is finely serrated in a direction 
from the point to the handle. The heads of the corn, with the upper 
part of the straw, are then laid on the ground in quantities which may 
readily be collected into a sheaf. Practice soon gives dexterity to the 
reaper; and he finds it more expeditious to cut small quantities in 
succesion until he has filled his hand, than to attempt to cut through 
a large handful at once. Severe wounds are often inflicted on the 
fingers of the left hand by beginners, even to the loss of a 3 but 
this soon makes them cautious and expert, The division of labour is 
introduced with advantage amongst a band of reapers. <A certain 
number cut the corn, while others follow to gather the sheaves; some 
only preparing the bands, and others tying them and setting up the 
sheaves into stooks or shocks, which usually consist of ten or twelve 
sheaves. The smaller the sheaves are, the less injury the corn sustains 
in a wet harvest ; as the moisture in a thick sheaf does not so readily 
evaporate. Hence it is the interest of the farmer to see that the 
reapers do not make the sheaves too large. In many places there is a 
regular measure for the cireumference of a sheaf, which should never 
exceed thirty inches. The bands are made by taking two small hand. 


fuls of the out corn, and erossing them just below the ears into a knot, 
The sheaf is then pressed with the knee, and the band drawn tigh 
around it, The ends are twisted together like a rope, andi 
under the band, which effectually fastens it. This o ion is soon 
learnt, and is done very rapidly. The sheayes should be so tied that 
there may be no danger of their falling loose when pitched into the 
cart or stacked, without being so tight as to prevent the moisture in 
the straw from evaporating. They should not be tied too near the 
ears, but rather nearer to the butt. The sheaves, when tied, are 
placed two and two on the butt-ends, with the ears leaning agai 
each other; sometimes they are placed in a circle, all the ears being 
together, and the buts slanting outwards; a sheaf is then opened, by 
inserting the hand into the middle of the ears, and reve: over the 
tops of the preceding, forming a cone, and covering all the other ears, 
while it hangs down around them, In this position they will bear 
much rain without injury. It is a good practice to place the shocks 
across the furrows between the stitches or lands, so as to allow the air 
to circulate more freely around them. In this case four or five sheaves 
are placed in a row, leaning against as many in a parallel row; and two 
sheaves, being opened, are reversed oyer them to protect the ears. 
Whatever be the mode adopted in reaping the corn, the same kind of 
sheayes are formed, and set up in shoc 

Wherever the sickle is used for reaping, the straw is cut at a certain 
height from the ground, and the remainder forms a long stubble, 
which is usually mown at leisure after harvest, and carried into the 

ard for litter ; but in the neighbourhood of large towns, where straw 

sold at a good price, or exchanged for stable dung, it is im t 
that as mb 5 as possible of it should be cut with the corn. is has 
introduced the practice called fagging, and sometimes ing, the 
origin of which provincial expression is not well known, The instru- 
ment used for this p partakes of the nature of a scythe, as well 
as of a reaping-hook, tt is shaped like a sickle, but is much larger and 
broader ; and instead of being indented like a saw, it has a sharp edge 
like a seythe, which is renewed when blunt by means of a stone or 
bat. The fagging-hook cuts the straw close to the ground by a stroke 
of the hand; and its curyed form is only useful in i 
stems, and holding a certain quantity of them between it and the 
hand of the reaper when he makes up asheaf. A certain quantity is 
cut towards the standing corn, the left hand pressing it down at 
same time, Whenas much is thus cutas would make half a small sheaf, — 


bend of his hook and places on the band which has been prepared 
him. A full-sized sheaf is usually composed of two cuttings. 
men will fully employ a third to make bands for them, tie up the 
sheaves, and set them up. This method of reaping is laborious, on 
account of the stooping required to cut near the ground. The Hain- 
ault scythe, which has been described in most agricultural works, does 
the work better, and with less fatigue. It is in fact a ing-hook, 
not quite so curved, of which the handle is longer, and at an 
angle with the plane of the blade. It requires some practice to give 
the proper swing to it by a peculiar motion of the wrist; but w 
this is once acquired, a considerable saving of labour and time is 
effected. Many attempts have been made to bring it into use in 
England; but, from the obstinacy of the labourers, or the want of 
perseverance in the masters, without much success, <A better instru- 
ment, however, on extensive farms, is the cradle-scythe, which, in the 
hands of an expert mower, will do more work and more effectually 
secure all the straw than any other instrument. 

The objection to the great barn-room required for so much straw is 
obviated by the practice of stacking the corn in the open air, on proper 
stands to keep it dry and out of the reach of vermin, The additional 
trouble in threshing is not so great as that of mowing or raking the 
stubble, which is generally deferred till half of it is lost by decomposi- 
tion by the air and moisture. When the saying of time is considered 
as well as the saving of e: , there seems to be no doubt that on 
an extensive farm the niet yy far preferable to the sickle for cutti 
every kind of grain, Barley and oats are usually mown and carrii 
without tying them into sheaves, but this. is a slovenly and wasteful 
practice ; ag of the cradle-scythe OF may be mown 80 regu- 
larly as to be readily tied into sheayes; the additional 
will be fully compensated by the saving of all the corn which, 
on the outside of the stack, is lost by the depredations of small birds, 

Beans are usually reaped by the sickle, the stems being too strong 
and too wide apart to admit of the scythe. Where it can be done 
conveniently, without the soil adhering too much to the roots, it is 
better to pull them up, and tie them in bundles with straw bands, 
or Notwtny, which will be found both a conyenient and economical 
me 

Peas are generally reaped by means of two large hooks similar to 
the fagging-hooks, one of which is held in each hand; and the stems, 
which are generally much interwoven, pearl got! eut and partly torn 
from the roots, on § so rolled up into a bundle laid loose in order 
that it may dry. Tares are reaped in the same way. 

The expense of reaping corn is considerable, especially where the 
population is scanty. In the eastern counties men are for the 
whole harvest, which, in favourable weather, is sup, to be com- 
pleted in a month. During this time they have their usual daily 
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food, and a certain sum besides, as harvest 
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as much as fifteen shillings is often paid, including beer. 
Xf the scythe considerably Tinthishen te éaipato, of tower 
There have been many attempts to introduce machinery for reaping 
corn; and within the ge the principle of the reaping- 
ine, invented by the Rev. Mr. Bell, of Forfarshire, a quarter of a 


machine, 
century ago, and since successfully carried out in the United States of 
America, been largely applied by many makers on both sides of the 


Atlantic, and we have now ten or twelve different reaping-machities, 
more or less differing from Bell’s reaper, in successful operation. Many 
thousands of such machines are now at work-in this coun , and effect 


hon, iy wo th ap ge Age 
and hence to draw conclusions, and to act ingly. man may 
exer 


power, 4 to the usions 
or results at which he has arrived. In such expressions as “ We have 
reason to believe such an account,” or “ He has no reason to be dis- 
satisfied,” the word “ reason” does not the mental power itself, 
but the conclusion or result of the process of reasoning, in contra- 
distinction to motives, which are never the results of mental opera- 
tions, but merely outward circumstances by which our actions ate 
influenced, 


practical nature, and Kant therefore 


which tg ord aetna or transcendental 
ing to him, the 's power of producing i f 
Ta bevewk we ophare of oor cnpack ing things and their attributes which 


How far our knowledge 
work of Kant, entitled ‘ Kritik der reinen 
Reason, in its —— 

acceptation, forms ideas & posteriori i, in as far as it derives them from a 
i phenomena of the external world, 
endeavours to discover unity in variety, and traces all phenomena to 
of human reason is only a reflex. 


(G. M. Klein, Beitrdge zum Studien der Philosophie als Wissenschaft 
des All, There are some good remarks on this subject in 8. T. Cole- 
sie” Aids to Reflection.) 

BATE. [Discount.] sis be : 

REBEC (Rebec, Fr.), a musical instrument of the violin kind, which 
had three strings tuned in fifths, played on bya bow, This, which 
has long been in disuse, was in size, ing between the 
modern violin and the dancing-master’s kit, or pocket-fiddle, and seems 
to have been the primitive violin. Laborde says that it was the 
favourite instrument of the minstrels; and the ribible, of which 
Chaucer and Gower speak, is supposed to have been the rebec. It 
was much used at festive entertainments, Milton, in L’Allegro, men- 
tions it as the “ jocund rebec.” 

REBELLION. [Soveretenty.] 

REBUTTER. [Pieapine. 


RECAPTION. (Reeieviy. 

RECAPTURE, ] ; 

RECEIPT, a written discharge of a debtor on the payment of 
money due. When given for sums greater than two pounds, it must 
be stamped. evidence of payment, it is not absolute proof, 
and may i fy be rebated by ahowing that it has beer given 
under mi , or obtained by fraud. 


RECEIVER. A receiver is a appointed by the Court of 
Chancery to receive the rents and profits of land, or the produce 
of other property, which is in dispute in a cause in that court. He 
fs an officer or agent of the-court, and as such under its general 
control. 


A receiver is never appointed unless a suit is pending concerning the 
property in question; and he is usually appointed upon motion in 
court, after notice has been given to the proper parties. The motion 
is generally made after answer ; under special circumstances it may be 
made before answer, but the motion must be supported by sufficient 
affidavits. The cases in which a receiver is appointed are those in 
which there is great danger of property being wasted or lost, owing to 
the want of a proper person to look after it. The following are some 
instances in which a receiver will be appointed: when an infant is 
entitled to real estate, especially if it be of considerable magnitude: in 
suits between partners in trade for the purpose of winding up the 
concern, when a partner is grossly misconducting himself, disposing of 
the partnership property, or excluding his copartners from the manage- 
ment of the partnership affairs: when there is danger of the assets of 
a testator here or wasted through the misconduct of an executor. 
A manager of West India estates has power to set and let them, and to 
expend money in repairs; but a receiver has not such power, except as 
hereafter mentioned. 

Certain persons are disqualified from being receivers, such as a 
solicitor in the cause, the next friend of the infant plaintiff, a peer of 
the realm, and a receiver-general of a county. The receiver must give 
security, according to the value of the property of which he is appointed 
receiver. 

It is the duty of the receiver, when his appointment is completed, to 
inform the tenants of the estate in question of his appointment, that 


ity | they may pay tlie rents to him. 


A receiver is paid by a per centage on the sum which he receives, 
usually a shilling in the pound; and sometimes, in the case of large 
estates, by a fixed salary. He must annually pass his accounts of 
receipts and payments. It is usually di in the order or decree 
for the appointment of a receiver, that the receiver shall from time to 
time pay the balances which shall be due from him into the Bank, 
with the privity of the Aceountant-General, to the credit of the cause. 
UME Le MaE ee a Gee ee 
be deprived of his salary. (15 Ve. 273.) If he make default in 
payment of his balances, the izances may be put in suit. A 
receiver of rents and profits has to pass yearly or half-yearly accounts, 
as the rents and profits are received, and he is chargeable with interest 
at 5 per cent. on balances in his hands which he neglects to pay at the 
times fixed for that purpose. 

When the receiver has passed his final account, and paid the balance 
into the Bank, or to the person entitled to receive the money, to whom 
the order directs him to pay it, he may apply by petition to the court 
for the vacating of the eee aad Bia own discharge, and an 
beet: ae Papen renin Hagar Het nn i roved to the 
court, which are the ion of the receiver's to his dis- 

. A receiver is not liable to make good unavoidable losses. 

RECEIVER. [Distrtation; Rerort.] 

RECIPROCAL, a mathematical term mostly applied to the fraction 
made by inverting another fraction; thus # is the reciprocal of 7, and 
} of 7 or j. The term arises from the common meaning of the 
adjective reciprocal, and would be properly applied in every case in 
which a has to B the same sort of relation that B has to a. Custom 
however confines the absolute use of the term to that above-mentioned. 
A reciprocal property is one which each of two things has with 
reference to the other; thus if a and B be what are called conjugate 
diameters of a conic section, the tangent at either extremity of a is 
parallel to B, and that at either extremity of B is parallel to a. Hence 
these lines are reciprocally connected with each other, and are there- 
fore called conjugate; for the word conjugate, which denotes joined, 
generally means joined by a reciprocal property. 

RECITATIVE (Recitativo, It.), language delivered in musical tones, 
that is, in the sounds of the musical scale. It differs from the air in 
having no fixed time or measure, the lengths of the notes depending 
on the singer, who tes them according to his own notion of the 
emphasis and expression required ; and it is not governed by any prin- 
cipal or predominant key, though its final or close must be in 
some cognate key of the air which follows, or, at least, in no very remote 

» Recitative is of two kinds—Unaccompanied and Accompanied. 
The first is when a few occasional chords are struck by the piano-forte, 
or by a violoncello, to give the singer the pitch, and intimate to him 
the ony. second is when all, or a considerable portion, of 
the instruments in the orchestra accompany the singer, either in sus- 
tained chords or in florid passages, as the composer may deem expe- 
dient, in order to give the true expression or colouring to the passion 
or sentiment to be expressed. Perhaps the Italian definition of recita- 
tive, musica parlante—speaking musie—is the best, as it certainly is 
the most concise, that can be offered. 

There can be no doubt that the lan, e of the ancient drama, both 
Greek a Roman, was delivered in a kind of recitative. [Mustc; 
OPERA. 

RECKONING AT SEA is the process of computing the several 
elements which relate to the determination of the ship’s place at any 
time. The term may include the operations which are performed in 
finding the latitude and longitude of the ship, the variation of the 
the needle, &c., from celestial observations; and the part which is in- 
dependent of these is called the dead-reckoning. It is this last only 
which we purpose here to explain, 
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“When 0 ship crosses the seas towards the place of its destination, its “The velocity of the ship is ascertained by means of the log-line 

,on account of the various winds, currents, &c., by which it is | [Loc-u1e], which at once indicates the number of miles 
numerous eq ial minutes) she has passed over in an hour ; 


in) , is always indirect, and generally consists of zig * 
Sines sethops abo Ses ah ee BOOT The ot esshol 
je which it makes with the terrestrial meridian 
ing through one of its extremities (all necessary corrections having 
made) are the data obtained by the dog-line and compass ; and the 
earth being supposed to be a sphere, those lines might be considered 
as arcs of great circles, Hence the rules of ten ot trigonometry 
might be employed to find the length of an are joining the two ex- 
tremities of series of indirect lines, and the angle which it 
makes with the meridian passing through either of those extremities ; 
and, from these, the ical position of the ship. But, because 
this process is Goniddiored ia ious, others ter facilities 
are, according to circumstances, employed, and these will be described 
after it has been shown what are the corrections which the observed 
elements require before they can Ve used in the computations. 

The reckoning may be said to commence when the ship is on the 
point of quitting a harbour or road ; and the first circumstances to be 
recorded are the observed bearing and the estimated distance of some 
remarkable object on the coast whose phical position is known, 


geogral 
together with the bearing of the ship's line of motion at the time, | 


and her velocity on that line. 


Let it be here observed that the said object on the coast is called the | tion to any two successive paths whose lengths and di 
point of departure, and that the angle which the line of a ship's motion | given, it is evident that among the oy ary 
e actual a ship it will be onlyenecessary to the observed direction and 


at any time makes with the meridian passing through 
pon of the ship is called her course. Now, while the angle indicated- 
y the compass remains the same, the ship's path, except when it 
coincides with the meridian, or with a line tending due east and west, 
is a portion of that which is called the lovodromic cwve [RaUMB- 
LINE]; yet, to the extent of a few miles, it is the custom to consider 
it as a right line, and, therefore, as making a constant angle with the 
meridian passing through one of its extremities. The deviation of the 
magnetic from the true meridian (the declination or variation of the 
needle) differing in different places, the amount of that variation 
(ascertained by celestial observations as often as possible) must be 
added to or subtracted from the angles observed with the compass, in 
order to have the bearing, or course, from the true meridian. But 
while a ship is sailing with the wind in a direction oblique to the line 
of her keel, she is compelled, by the force of the wind and the resist-- 
ance of the water against her side, to move in the direction of a line 
which makes some angle with her keel on the side opposite to that 
from which the wind is blowing; this angle is called the /ee-way, and 
as it differs for different ships, it must always be determined by trial 
in sume one of the ways proposed in treatises on navigation. The esti- 
mated amount of the lee-way is a second correction, which must be 
ied to the course observed with the compass, in order to obtain 
correct angle with the meridian. 


| 


ently, 
pipe, pager iol a pa ase coon which the ship 
has on a particular course in a given number of hours is known. 
This is technically called the distance. 

Again, when a ship is sailing either in a current of the ocean, or ina 
tide near a shore, her velocity and the direction of her motion will be 
affected by those of the current or tide. First, if the ship is impelled 
by the wind in the same direction as the current is m » it is 
evident that the velocity given by the log will be only the di 
between the ship's real velocity and that of the current, and conse- 
croansiy ie Sete au be niled fo Ae Sees pre log in 
order to have the true velocity. On the other yi teat 
impelled by the wind in a direction contrary to that of the current, 
velocity of the latter must be subtracted from that given b: oe 
order to obtain the true velocity of the ship. yee if 
of the current is oblique to the line of the ship's motion according to 


found a path of the ship which shall be equivalent in 


ions are 
courses and velocities of 
velocity of the current, as if the ship had actually moved in that 
direction, and with that velocity during the time that she continued to 
sail in the current. The like re’ 


Now, in order to show how all the corrections may be appli 
observed elements, let it be suppoe that at the noon 


the 
begin to sail 
which is 8.W. by the compass; and let the velocity by the log be 3 


knots, or 8 miles per hour. Also let the following express the 
several memoranda in the order in which they may be supposed to 
have been made in the course of one day; that is, to the 


next. 
The bearing of the ship from the point of departure being corrected 
“4 ba variation of the needle becomes N, 78° 15’ E.; the distance is 
‘0 miles. 


oe. Sos Hour. Knots, Wind. Course. Lee-way. Remarks. 
| Noon 3 W.N.W,. 5.W. 0, The point A of departure bore W. 
| 2y™ 4 (or S, 45° W.) by N., distant 20 miles; its lat, ——, 
PAs 53 | and long. ——. 
| / 10 6 W. by N. §.E. by 8. 3 E., or A swell setting towards E.N.E. 
12 if (or 8. 33° 45’ E.) 2° 49’ EK. from 2 p,m, to 8 p.m,: velocity 6 miles 
| 6 AM. 5 per hour, 
oor 6 w. SW, 1 E,, or A current setting towards §.S.E. 
| 10 6} (or 8, 22° 30’ W.) 11°15’ E. from 10 a.m, to 10 p.w.: velocity 2 
| miles per hour, Variation N. 24° W. 


The first course corrected in like manner becomes 8. 21° W.; and 
the distance run between noon and 10 p.m. is 43°5 miles, 


The third course corrected for lee-way and variation becomes 8. 60° | direction of the current corrected also for the variation becomes 


34’ E.; and the distance run between 10 p.m. and 8 a.m. is 50°5 miles. 
The fourth course corrected in like manner becomes 8, 12° 45’ E.; 
and the distance run between 8 a.m. and noon is 25 miles. 


The direction of the swell corrected for the variation of the needle 
becomes N. 48° 80’ E.; and the distance is 36 miles. Ae 
. 46°. 

30’ E.; and the distance is 24 miles. 


These corrected courses and distances are then inserted in order, as 
in the first and second columns of the following table :-— 


| Courses. | Distances. N. | 8. E. w. | 
| N. 78° 15’ E. 20 4°07(=Am) | . 2 19°58 (=bm) alk eh 
|.8.)52° 435 Ae a ie age "15°59 (=en 
| 8, 60° 34’ E, 50°5 Alga | 24:82 (=eg) 43°98 (=dg) ae pee 

8. 12°45’ K, 25 i mS || 688 (mdr) 5°52 (=re) | 

N. 43° $0" E, 36 26°11 (=se) 5 ke ws 24°78 (=sf) 
E 46° 30’ E. 24 5 Rhy 16+52 (=ft) 17°41 (=gt) ‘ 

Now, if the navigation is comprehended within about ten degrees on | distances over in each direction, be represented in the sub joined - 
each side of the equator, such a zone of the earth may be supposed to | diagram, the construction of which, agreeably to the nature ie the 
be Le ae on the interior surface of a circumseribing cylinder, and | plane chart, is as follows :— ; 
then el on a plane; in which state the meridians and the | © Draw the lines a1, 2,8, &c., making with ap, the meridian of 
parallels of latitude become right lines parallel to themselves respec- | the point of departure, angles equal to the several courses as they 
tively, and the length of a degree of longitude on every parallel equal | occur successively in the preceding table (col. 1), and draw the iy 
to that of a degree on the equator or on the meridi This is called | be, ed, &., parallel to a 2, a3, &c., respectively ; the distances ab, be, 
the plane chart, and the projection of a ship’s path on it is called plane ed, &e., being laid down according to the successive numbers in ¢ol. 2 


” pailing. 
Let the several directions in which the ship has moved, and the 


P or aie 
minutes). At the end of the day the ship i 


by a scale of equal parts representing hical miles (or 


arrived at the po 
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therefore if a and g be joined, and gp be drawn pamdnatisly to AD, 
the angle pag is the resulting course, ag the resulting distance, ap the 


VV 

Fweeh@ 

difference of latitude between a and g, and pg 

departure, which, in plane sailing, is identical with the difference of 
i between the same points a and g. 

drawing lines perpendicular and parallel to ap, as in the above 


is what is called the 


there will be formed the several right-angled plane triangles 
abm, ben, &c.,in each of which there are given the hypothenuse and the 
angles; and consequently by the rules of plane trigonometry the 
several sides am, bm, en, in, &c., may be computed. Now, let these 
computed values be in the third and succeeding columns of the 
above table in the following order :—those which are parallel to ap in 
; ing as the lines which represent them lie 
or towards the south of that extremity which is 
first, in order of sailing, on the ing hypothenuse; and those 
which are el gins ular to ap in the column E. or W., according as 

whic resent them lie towards the east or west of that 
extremity. Phen the sum of the numbers in the column N. 
subtracted from the sum of those in S. will be found to leave 
this will be the value of ap in phical miles (or equa- 
torial minutes) ; consequently 1° 16’ 14" will express the extent in 
latitude to which, on the whole, the ship has sailed southwards during 
in the number in W. being subtracted from the sum of 


in miles, as above, we may compute ag and the angle pag, that is, the 
resulting distance and course. The former will be found to be = 122°35 
miles, and the latter 8. 51° 27’ E. The series of zig-zag lines which a 
ship may describe is called a traverse ; the ing table is called a 
traverse table, and the whole operation of finding the resulting course 
and distance is called traverse sailing. 
In practice, both the construction and calculation above indicated 
are superseded by the use of the table of difference of latitude and 
, which is given in treatises on navigation, and is called a 
traverse table. The numbers in the table are nothing more than the 
ted values of the sides of right-angled triangles ; the hypothenuse, 
or nage ais Rng ape ae J , or the ate ge ce Abas 
Thus, by referring to such a le, the courses istances being 
used Th Plaats & the numbers in the columns N. 8. E. W. above, 
t have been found sufficiently near the truth. And, conversely, 
soeking in the tale tho diference of attude (—76) andthe departure 
= 96), corresponding distance (=122) w: seen in its proper 
Sashes: eat Wis Eagles or Gohits (1°) xs he boltobn of the pene 
The logarithmic or Gunter’s scale [ScaLe] was formerly, for the sake 
, much used AD eerahcgg ; of Lei by ao “he 
triangles for the purposes vigation. If, for example, it were re- 
ee a ee 
eqd, the following proportions ; 
Rad. : sin. ged (60° 34’) : : ed (50°5): qd (=44) 
Rad. : sin. edg (29° 26') : : ed : eg (=25) 


; again by taking the dis- 
tance from 90° to 29° 26’ on the line of had and applying it on the 
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line of numbers, from 50°5, as before, the other foot of the compasses 
would fall on 25, which is the value of cg. But it is evident that when 
the angle is small, or nearly a right angle, the instrument must be 
very inaccurate. 

d Should a ship, on any part of the earth’s surface, sail for a short time 
ina direction either due east or due west, so that during that time it 
might be considered, without sensible error, as sailing on the circum- 
ference of a parallel of latitude, the determination of its place is 
obtained by a different process. Thus, the earth being supposed to be 
a sphere, the length, in miles, of any are of the equator between the 
meridian circles passing through its extremities is to the length, in 
miles, of the are between the same meridians on any given parallel of 
latitude as radius is to the cosine of the latitude of the parallel. 
Therefore, when the number of geographical miles passed over on any 
parallel of latitude is known by the log (all due corrections being 
supposed to be made), the difference of longitude corresponding to 
that distance may be found at once by the above proportion. Eviden'ly 
also, if any three whatever of the terms are given, the fourth can be 
found ; and thus every variation of the case may be resolved. This is 
called parallel sailing. 

But the tables of difference of latitude and departure may be ren- 
dered available for finding the required term if we consider the 
latitude of the parallel on which the ship is sailing to represent what is 
called the course in those tables; the distance in miles on the parallel 
as the difference of latitude, and the difference of longitude in geo- 
graphical miles as the distance in the tables; and then, by inspection 
as before, the required term may be found. 

The third method of operating, which is called middle latitude sailing, 
has been defined under LonerrupE AND Latrrupr,MeETHops oF FINDING, 
and we have here only to point out its application. Let aE bea 


portion of the rhumb-line which a ship describes while her motion 
continues to coincide with the direction of one point of the compass, 
that is to say, while it makes a constant angle with the meridians of 
her successive places. Let this curve be divided into any parts, aB, 
BO, &e., of small extent, so that each part may, without sensible error, 
be considered as a straight line; and imagine both meridians and 
parallels of latitude to be drawn through a, B, 0, &c. Then the several 
triangles B ab, oBc, &c., being considered as plane triangles, if the con- 
stant angle BA b, cBc, &c., be represented by a, we shall have— 


AB cos, A=Ab,BO cos. A=Bc, &c.; also 

AB sin, A=Bb,BC sin, a=cc , &c.; whence, by addition,— 
(AB+B0+&c.) cos. A=Ab+Be+4&c., and 
(AB+BC+&c.) sin. A=Bb+cCc+ &e. 3 


It is evident therefore that the sum of all the distances multiplied 
by the cosine of the course will be equal to EM, the difference between 
the latitudes of a and £ as in plane sailing; but the sum of all the 
distances multiplied by the sine of the course (that is, the sum of all 
the departures, B 6, cc, &c.) will be less than a m and greater than NE. 
Therefore, as an approximation to the truth, we may consider the sum 
of all these departures as the length, in miles, of the are x y (between 
AN and mE) of a parallel of latitude equally distant from AM and NE; . 
that is, of a parallel whose latitude is an arithmetical mean between 
the latitudes of a and x, Consequently, as in the theorem for parallel 
sailing, the difference between the longitudes of a and & will be 
obtained from the proportion 


Cos. mid. lat, (=lat. of x y) : Rad. :: (aB+BcC+&c.) sin. A: diff. of long. ; 


and, instead of working the proportion, the tables of difference of 
latitude and departure may be used as before. 

If we imagine the earth’s surface to be developed on a plane so that 
the meridians and parallels of latitude may be respectively parallel to 
themselves as in the plane chart; and if the lengths of infinitely small 
portions of the circumference of the equator have to the lengths of 
corresponding portions of a meridian, in any latitude, the ratio that 
the radius bears to the secant of that latitude [MErcaTor’s PROJECTION ; 
RuuMB-LINE], there may be formed a species of chart which will afford 
a general and at the same time a sufficiently easy method of deter- 
mining the elements relating to a ship’s place. ‘This method is called 
Mercator’s sailing. In the chart just alluded to, the length of a degree, 


minute, &c., of longitude, on any parallel of latitude, is Beis, being 
Q 
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the same as the length on the equator, on account of the paral- | 


lelism of the meridians; but, in any latitude, the length of a small 
meridional are (which, without sensible error, may be of one minute) 
varying with the secant of the latitude of the are, the distance, on the 
map, of any parallel of latitude from the equator will be equal to the 
sum of the secants of all the minutes in the degrees, &c., expressing 
the latitude of the parallel, Now, in the tables of meridional parts 
which are given in treatises on navigation, the numbers under the 
arguments 1 min., 2 min., 3 min., &c,, express the values of such sums 
of secants, the length of an equatorial minute (or geographical mile) 
being unity. Hence the difference between the numbers, in the table, 
corresponding to the latitudes of two given points, will express the 
number of such minutes or miles on the map between these points. 

By the help of this table a triangle may be always constructed with 
the data of the problem ; and the terms required may be obtained by 
measurement. In the subjoined figure, let ap be the direction of the 


A 


c : 
B Biase. 
vb 

meridian passing through the ship at a, and Bc be her course; then, 
if ac be made equal to the distance in miles by a scale of equal parts, 
and Bo be drawn perpendicular to aD, 4B and BC measured on the 
same scale will be the difference of latitude and departure as in plane 
sailing. Now, if aD be made, by the same scale, equal to the difference 
between the meridional parts which, in the table, correspond to the 
latitudes of the point A and c, and px be drawn parallel to Bc, DE on 
the same scale will express, in miles or minutes, the true difference 
between the longitudes of a and c. 

What has been said may serve as an example of the manner of con- 
structing the triangle, when the course, the distance, and the latitudes 
of the two extremities of the distance-line are given, and it is required 
to find the difference between the longitudes of those extremities. 
Again, let the ship’s course and distance from any point a, and also the 
latitude of that point, be given, to find the differences both of longitude 
and latitude. The formation of the triangle a Bc is the same as that 
just mentioned, and as being measured on the scale of equal parts is 
the true difference of latitude (in miles or minutes); this being added 
to or subtracted from the latitude of a, gives the latitude of c. Then, 
with these latitudes, find from the table the difference between the 
meridional and proceed as before to find the difference of longi- 
tude. If the latitudes of the ship at two places were given, and also 
the distance between those places, and it were required to find the 
course and the difference of longitude :—on the meridian line passing 
through one of the places a, make a» equal to the difference of lati- 
tude in miles by the scale of equal parts, and make ap by the same 
scale equal to the difference between the meridional parts, in the table, 
corresponding to the latitudes ; then draw the indefinite perpendiculars 
Bc and DE, and from a asa centre with a radius equal to the given 
distance describe an arc intersecting Bc inc, Join a and ©, and pro- 
duce the line to £; then ZB will be the course, and pB, measured 
as before, the difference of longitude. 

It is easy to perceive that the table of differences of latitude and 
departures may be used in Mercator’s sailing in the same way as it 
would be employed in plane sailing, if the meridional difference of the 
latitudes, from the table of meridional parts, be made to hold the place 
of the simple difference of latitude. Thus, in the second of the above 
examples, with the given course and distance, find by i tion in the 
first-mentioned table the difference of latitude; then, having got by 
addition or subtraction the latitude of the place at which the ship is 
arrived, find in the table of meridional parts the numbers corresponding 
to those latitudes, and take their difference. Lastly, with this differ- 
ence, a8 a simple difference of latitude, and with the course, find the 
departure by inspection in the first table; this departure is the required 
difference of longitude. 

When a ship is in a high latitude, it is necessary to determine the 
difference of longitude, either by middle latitude or by Mercator’s 
sailing, for every particular course on which the ship may have sailed. 

The daily differences of latitude and longitude being thus obtained, 
the seaman knows, within the degree of ot which his data 


admit, the latitude and longitude of the ship on any day; but it is 
easy to perceive that the uncertainties the estimates of the 
distances run, the variations of the ie, the effects luced by 


currents, &c., niust, in time, rerider the results of the 
erroneous; and therefore it is of the utmost importance 

them frequently by celestial observations, The determination of the 
latitude by meridional or other altitudes is easy ; and that of the longi- 
tude by lunar distances or by chronometers should be made as often 
as possible. Every geographical position thus determined with pre- 
cision serves, by comparison with the results of the dead-reckoning, to 
lead to a knowledge of the causes of the errors which exist in the 
latter, and becomes a point of departure for the next succeeding portion 
of the voyage. 


‘Where a recognisance has been estreated into the exchequer, 


RECOGNISANCE is an obligation of record, entered into 
some court of record, or trate duly ‘authorised, by which 


to give evidence, &c. 
ir from his recognisance. On his default, the 
forfeited, an 


, are enrolled among 
e sheriff; a list of the 
q peace and town- 
clerks for their districts respectively, to the lords of the treasury. 


E 


éourt may discharge or compound it according to the justice of the 


the former preparatory 
meet that of the enem: 


made on the ate gts g | 
for supplyi e wants of the army. . 
The hal Puysegur (1690) fare to have been the first in 


personally the gg b ae habe the army was to march, or in wh 
it was to encamp, and of deci befarehand on the bese routes D 
es (‘ Art de la Guerre’) that before his time it 
been customary to trust for a knowledge of these points to the 
reports of the Somantey Sees, or of officers who might acciden’ 
have been on the ground. He adds that disasters frequently 
by the lines of march being improperly chosen, and that reps. | . 
after fatiguing marches, and after all the labour of encamping ha 
been undergone, the troops had been compelled to abandon the 
positions on account of their unfitness. Since that time, armies being 
more numerous and more widely disseminated, consequently requiring 
more vigilance in the communication of one with another, and a 
greater extent of country for their support, the reconnoissances hay 
been ec on 4) greater scale, and othe . po rres establishments 
every nation officers are now parti tructed in all the details 
of that branch of service. . bag 
ate who phe a this dut; ce be habituated to the 
ormance o} graphical surveys : rst place b 
accurate methods ail with ths ost i athe pace Fp 
such methods as admit of being 
back. In these cases, an azimu 


ive distances with comparativel accuracy and 

f only necessary to see how many division an offfank pbs io tie 
‘ocal length of telescope having been 
iment. facility in 1g On 
e ground is also highly nécessary. 


march, A complete plan of the tract of country in which the is 
noissance is made may therefore be required; or it may suffice to 
represent on paper the line or lines of march, In either casé the 


ae 
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officer may be provided with a general map, or an itinerary of the 
intended route, as an outline for his guidance ; and his survey, when 
completed, should be accompanied by a report or memoir, stating in 
detail what cannot be conveniently represented on the plan. In this 
report should be ex} |, with all references to the plan of 
the ground, the distances, by the different routes, between the two 
positions, and the places where troops may halt for repose or to form 
in order of battle, distingui: Pea partiondoone 


that they are passable for artillery, for cavalry, or merely for infantry ; 
and if defective, estimates should be mache _ materials and time 
requisite for repairing them. It is parti ly necessary to state 
whether the ascents and descents are gentle or abrupt; and, when the 
road is on the side of a hill, whether it is sufficiently level to allow 
artillery or carriages to pass safely. It should also be noticed whether 
or not, at places where roads run through towns, they are reduced to 
narrow and winding streets. The breadths and velocities of rivers, 
streams, and canals which cross the lines of march should be ascer- 
tained, and a statement made whether the beds are rocky, gravelly, or 
juddy ; also whether the banks are high or low. Mention should also 
made of the means which exist for passing them; of the places 
where are fordable, where there are ferries or bridges, or where 

be : descriptions should also be given of the 
boats, and the manner of working the latter, e situations 
of marshes should also be shown, and it should be stated 
whether they are passable or can be made so. In contemplating rivers 
and marshes as means of retarding an advance of the enemy, it should 
be ascertained and reported whether, by being dry in summer or frozen 
in winter, they may not at times cease to be obstacles. It should also 
be stated how, on a retreat, the roads may be blocked up, the fords 
rendered impassable, or thé bri destroyed. 


Should omnes number of roads for the different columns not 
the 


cutting through hedges, walls, or woods, by forming causeways over 
marshes, or Pe cates ce : i - 
and also whether the coun 


of the latter or the degree of their peer ity ; for on a right esti- 
mate of such rate, er with the known length of the road, depend 
the number of ms and the class of troops which ought to be 
i to follow 5 route, when it is required that the 
columns sh arrive at the same time in some given 
ition. The plan should show the situations of farms, mills, houses, 
¢., Which may be capable of being defended or of affording quarters 
for the troops; and on it should be indicated, by some scale of numbers 
or otherwise, the relative heights of the ground, that it may be ascer- 
tained what positions can be occupied with advantage for offensive or 
defensive ions. The representation of a simple line of march 
should also te the places where roads diverge from or cross the 
route, with the distances ot He nearest aAighs or from Sane i 

and any particular surv e gro ‘or an encampment sho’ 
outs at least a lls steer way beyond the supposed chain of out- 
posts. [Mitrrary Posrrions; Piquet.] The report must state what 
are the resources of the country in corn, cattle, and forage ; and the 
horses, and other draught animals that Suey 

furnish for the conveyance of artillery and stores, Ifthe line of 

is in the direction of a navigable river which may be available for the 
last-mentioned purpose, it will be necessary to ascertain its breadth 
and rapidity, and also the obstructions which may be met with from 
shallows, weirs, &c. Marshal Suchet caused his artillery to be con- 
yeyed by the Ebro from Mequinenza to Xerta, in 1810, preparatory to 

forming the siege of Tortosa. ' ara 
An open country presents the greatest facilities for reconnoitring, 
positions of its towns or villages, and the directions of its 
roads and rivers, can then be easily distinguished and represented on 


when a surprise is attem: or a rapid retreat isto be made; they 
also afford cover from w the enemy may be annoyed with little 
loss. In mountainous districts it in inpertent. to ascertain the forms 
and directions of the chains of heights, with their acclivities 
on both sides; and, if the line of march is between them, the 
collateral ravines should be examined to a considerable distance : 
the commencements and directions of the ravines should also be 
shown, and all the defiles by which the valleys coramunicate with each 
other. Through these defiles troops detached from the army are 
enabled to fall suddenly on the enemy during his march, to sepa- 
rate his columns, and intercept his supplies or cut off his retreat ; 


and, on the other hand, since the enemy may attempt the like 
measures, it becomes necessary that the officer employed to recon- 
noitre should ascertain by what means the passes may be barricaded, 
either to impede the enemy or enable the troops to defend themselves. 

In reconnoitring a country, when it is intended to act on the defen- 
sive, it should be well known by what roads the enemy can penetrate, 
and where are the best situations for forming intrenched camps or 
establishing posts in order to be enabled to keep the field and cover 
the magazines. Again, if it be intended to carry the war into an 
enemy's country, it ismecessary to discover the position occupied by. 
his army ; to find the tract of country most proper for the march, and 
the spots where the localities permit encampments to be formed with 
due support on the flanks and security in the rear. If it be intended 
to besiege a fortress or to attack the enemy’s position, the reconnois- 
sance may be made quite up to thé glacis of the place, or to the works 
which protect the position, In the.former case it is necessary to 
ascertain the nature of the fortifications, and the fitness of the ground 
about them for the operations of the siege; and in the latter, to find 
out the strength and dispositions of the enemy’s troops, An armed 
force is generally required on these occasions, as, in order to approach 
near enough for the purpose, it may be necessary to drive in some of 
the outposts, During the war which ended in 1814, the English and 
French out-sentries appear to have entertained a mutual understand- 
ing not to molest each other, and to retire to their supports before 
they commenced firing when either army was about to make a move- 
ment. Colonel Napier relates that Lord Wellington, being once 
desirous of reconnoitring the enemy's position at Bayonne, ordered his 
escort to fire upon some of the enemy who occupied the top ofa hill 
which he wished to ascend; but one of the men going up to the 
French soldiers and tapping his musket in a particular way, the latter, 
who understood the signal, quietly withdrew. 

In a maritime reconnoissance the circumstances which it is of most 
importance to ascertain are: whether the coast is rocky or bordered 
by downs, and what is the state of the bays or roads with respect to 
shelter from the prevailing winds; the seasons in which winds blow off 
and on the shore, and whether the anchorage is secure or otherwise; 
the nature of the tides, the hours of high and low water, and the 
depth at either of those times. Precise information should also be 
obtained of the places at which troops might land, and where there 
exist rising grounds on which artillery may be dis to protect 
them, Rivers should be ascended to a considerable distance if possible, 
in order to ascertain their depths and the nature of the vessels 
employed on them by the people of the country. On the other hand, 
if it were required to examine the coast preparatory to putting it in a 
state of defence, it would be nec to find out what points of land 
are conyenient for the situations of forts or batteries by which the 
enemy may be ented from landing, and where beacons may be 
established for the purpose of giving timely alarm. If there are 
islands on the coast, it would be proper to include them in the survey, 
since they might be fortified and made to serve as advanced works; 
and all places should be indicated which are capable of being converted 
into military posts to prevent the enemy from penetrating into the 
interior of the country. 3 

RECORD, a memorial in rolls of parchment of the proceedings and 
acts of a court of law, upon whose proceedings error will lie. An act 
of a party which is put on record cannot be varied even in the same 
term, but a judicial act of the court may be altered during the same 
term. Ifa record is lost, the court may order a new entry to be made 
at any time. In order to prove a record the existence of which has 
not been denied on the pleadings, an examined copy is sufficient. But 
if the existence is denied on the pleadings, it can only be proved upon 
inspection by the court of the record itself; and that is conclusive not 
only as to the existence of the record, but as to all matters stated in 
it. For the record of a court of competent jurisdiction is legally con- 
sidered as the indisputable proof of all those ings having taken 
place which the record sets forth; and no averment to the contrary in 
pleading can be made, A record found in the proper office is legally 
assumed to haye been always in the same plight in which it is found. 
The effect of a reversal of a judgment in error is to annul the previous 
record from the commencement, (‘Co. Litt.,’ 117 b., 260 a.; Com. 
‘ Dig,,’ tit. ‘Record.’) As to what constitutes a Court of Record, see 
Courts, and RecorpEr. 

RECORDER (Recordator), a judicial officer, described by Cowell as 
“he whom the mayor or other magistrate of any city or town corpo- 
rate having jurisdiction, or a court of record, within their precincts by 
the king’s grant, doth associate unto him for his better direction in 
matters of justice and proceedings according to law.” The Norman 
term, recordeur, appears to haye originally been applied to every person 
who was present at a judicial proceeding, and to whose remembrance, 
or record, of what had taken place the law gave credit in respect of 
his personal or official weight and dignity. Of this we perceive a trace 
in the ordinary writ of Accedas ad Curiam, by which the sheriff is 
commanded to go to some inferior court (which, not being the king’s 
court, is not a court of record), taking with him four knights, and 
there to record the plaint, which is in that court; the remembrance of 
the four knightly recordeurs of what they saw existing in the inferior 
court, in obedience to the king’s writ, being treated as equivalent to 
their actual presence at the proceeding to be recorded, So if the 
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— are in the sheriff's court, he is ordered by the writ of 
rdari facias loquelam to cause the plaint to be recorded by four 
knights. And bya record of the 8th of King John, we find that 
a judgment of battle in the court of the archbishop of Canterbury 
being vouched in the king’s courts, four knights were sent to inspect 
the proceedings, who returned “quod recordati sunt.’ (“ Placitorum 
Abbreviatio, 54.) The practice of certifying and recording the cus- 
toms of London by the mouth of the recorder, which is antecedent to 
the charters granting or recognising the practice, appears to be refer- 
rible to the same source. Where criminal or civil jurisdiction was 
exercised by citizens or burgesses, it would add to the importance of 
the court if its ings took place in the presence of an officer to 
whose record the superior courts would give credit, either in respect 
of his personal te Sa as a peer or knight, or on account of his con- 
nection with those courts, as a serjeant or barrister-at-law. [SERJEANT.] 

Since 1835 the duties of recorders in the cities and boroughs coming 
within the operation of the Municipal Corporations Act (5 & 6 Will. 
IV., c. 70), have been regulated by the provisions of that and of sub- 
sequent statutes, The jurisdiction of the recorder in places of minor 
importance will not require to be noticed. Nor do these acts affect 
the city of London. 

L. The recorder of London is a judge having criminal and civil 
jurisdiction. He is also the adviser and the advocate of the corporation. 

n respect of the duties performed by the recorder in the assemblies 
of the corporation, in the courts of mayor and aldermen, of common 
council, and of common hall, his office may be said to be ministerial. 
He is by charter a justice of the peace within the city of London, and 
a justice of oyer and terminer, and a justice of the peace, in the 
borough of Southwark. 

The first charter of Edward IV. to the city of London grants that 
the customs of the city be certified and recorded by word of mouth, 
and that the mayor and aldermen of the city and their successors do 
declare by the recorder whether the thing under dispute be a custom 
or not. 

The business of the mayor's court, in which the recorder ordinarily 
presides alone, comprehends a court of equity. In the mayor's court 
the recorder tries civil causes, both according to the ordinary course of 
common law and the peculiar customs of the city. The amount for 
which such actions may be brought is unlimited. 

All the duties of a justice of the peace, including those of chairman, 
devolve upon the recorder at the quarter and other sessions held at 
Guildhall for the city of London. At the twelve sessions which are 
held yearly at the Old Bailey, the recorder acts as one of the judges 
under her majesty’s commission of oyer and terminer, and general 
jail delivery. 

The annual salary of the recorder of London is 8000/. Besides this, 
he has fees on all cases and briefs which come to him from the cor- 
poration, and he is also allowed to continue his private practice. 

The recorder is elected by the court of aldermen, most commonly at 
a special court held for the purpose. Any alderman may put any 
freeman of the city in nomination as a candidate for the office, but an 
actual contest seldom takes place. The recorder elect is admitted and 
sworn in before the court of aldermen. The appointment is during 
good behaviour, that is, in contemplation of law, for life. The re- 
corder has always been a serjeant-at-law or a barrister. The office has 
been held by men of considerable eminence: of eleven persons who 
filled the situation during the last century, one became lord chancellor ; 
another, master of the rolls; another, chief justice of the Common 
Pleas ; and two, barons of the Exchequer. 

By an order made by the court of aldermen in the reign of Philip 
and Mary, the recorder, common-serjeant, and judge of the sheriff's 
court, were directed to be chosen “ from old and learned officers of the 
city or out of the number of the six learned counsellors,” that number 
comprehending, in addition to the ordinary city counsel, the attorney 
‘and solicitor-general, who were always retained for the city. Four 
persons by whom the recordership of London has been held during 
the present century, have previously filled the office of common- 
“grees (Serseant.} But no similar instance occurred during the 
18th century, : 

The recorder of London deriving his authority from charters, and 
not being appointed by commission (except temporarily as included 
with other judges in the commission of oyer and terminer, &c., at the 
Old Bailey), he is not, like the judges of the <4 ae courts, liable to 
dismissal by the crown upon an address by both Houses of Parliament. 
But all recorders may be removed for incapacity or misconduct by a 
proceeding at common law. 

Deputy recorders have, in some instances, been appointed by the 
court of aldermen on the nomination of the recorder. (‘ Report on 
Municipal Corporations.’) 

IL. In cities and boroughs within the Municipal Corporations Act, 
the recorder (who must be a barrister of not less than five years’ stand- 
ing) is a judicial officer appointed under the sign manual by the crown 
during good behaviour, haying criminal and civil jurisdiction within 
the city or borough, with precedence next to the mayor. He holds 
once in every quarter of a year, or at such other and more frequent 
times as he shall in his discretion think fit, or as the crown shall think 
fit to direct, a court of quarter-session of the peace, at which he sits as 
the sole judge, such court being a court of record, and having cogni- 


sance of all crimes, offences, and matters whatever-cognisable by <4 
court of quarter-session of the peace for counties in England. No 
recorder has power to make or levy any rate in the nature of a county- 
rate, or to grant licence to keep an alehouse or victualli , to 
sell exciseable liquors, or to exercise any of the powers by that act 
specially vested in the town council. 

The civil jurisdiction of the recorders of boroughs is exercised in the 
borough court, according to the charters or acts vot oe ear: if any, 
which regulate them. He may, however, delegate duty toa judge 
of the court. 

RECORDER, a musical instrument formerly in use; “ a flageolet or 
small English flute, the mouthpiece of which, at the upper extremity 
of the instrument, resembled the beak of a bird; hence the larger 
flutes so formed were called flutes @ bec. The recorder was soft in 
tone, we an octave higher than the flute. Milton speaks (‘ Par. Lost,’ 
i. 550) o 

} “ The Dorian mood 
Of flutes and saft recorders.” 


It would appear, from Bacon's ‘Sylva Sylvarum,’ cent. iii., 221, that 
this instrument was larger in the lower than in the upper part; and a 
wood-cut of the flageolet in Mersenne’s ‘ Harmunie Universelle,’ leads 
to the same conclusion. On the etymology of the word much inge- 
nuity has been bestowed, but without any satisfactory result.” (Note 
in ‘ Pict. Shaksp.,’ Hamlet, Act iii., Se. 2.) 

RECORDS, PUBLIC. Authentic memorials of all kinds, as well 
public as private, may be considered in one sense as Thus 
the Metopes of the Parthenon are indisputable records of Grecian art; 
the journal stamp on a letter is a record that it has passed through 
the post-office; a merchant’s letter is a record of his business; and 
every lord of a manor may keep written records of his courts, as the 
chancery, the exchequer, and other courts do of their 
But our present purpose is to give some general account of the pu’ 
records, properly so called, understanding by the term the contents of 
our Public Record Office. 


distinguish 
(Britton, c. 27.) Matters enrolled amongst the pi ings of a co! 
but not connected with those proceedings, as oe tate pk 


not records, though they are sometimes in a loose sense said to be 
“things recorded.” In a popular sense the term is applied to all 
public documents preserved in a recognised repository; and as such 
documents cannot conveniently be removed, or may be wanted in 
several places at the same time, the courts of law receive in evidence 
examined copies of the contents of poe documents so preserved, 
as well as of real records. [Courts; Record; Recorper.] 

The course we propose to take, is to treat that as a record which is 
thus received in the courts of justice. The act, for instance, which 
abolished Henry VIII.’s court of augmentation (of the revenues 
obtained from the suppression of the religious houses), declared that 
its records, rolls, books, papers, and documents, should thenceforth be 
held to be records of the court of exchequer; and accordingly we have 
seen many a document, originally a mere private memorandum, 
elevated to the dignity of a public record, on the sole ground of its 
official custody, and received in evidence as a record of the Augmenta- 
tion-office. On the other hand, numbers of documents which were 
originally ome as public records, having strayed from their legal 
repository to the British Museum, have thereby lost their character of 
authenticity. (‘ Proceedings of the Privy Council,’ vol. v., p. 4, edited 
by Sir Harris Nicolas.) 

“Our stores of public records,” says Bishop Nicolson, and, we 
believe, with perfect accuracy, “are justly reckoned to excel in age, 
beauty, correctness, and authority, whatever the choicest archives 
ry bese - boast of the like sort.” (Preface to the ‘ English Historical 

ibrary.’ f 

By far the greater of records are kept as rolls written on skins 
of hment and vellum, averaging from nine to fourteen inches wide,* 
and about three feet in length. Two modes of fastening the skins or 
membranes were employed,—one, that of attaching all the tops of the 
membranes together bookwise, which is employed in the exchequer and 
courts of common law; the other, that of sewing each membrane 
consecutively, which was adopted in the cl y and 

The solution of the reasons for employing two different modes has 
been thought difficult by writers on the subject. It appears to have 
been simply a matter of convenience in both cases, The difference in 
the circumstances under which these rolls were formed, accounts for 
the variation id et In bd first case, each inrolment was often 
begun at one time and completed at another. 5; for the completion 
of the entry must have been left at hazard. Becides, several scribes were 
certainly engaged in inrolling the of the courts, and the 
roll was liable to be unbound, to receive additional membranes 
after it had once been made up. In the other case, the business of — 
the chancery being simply registration, the scribe could register the 
documents before him, with certainty that nothing in future would 
affect their length, and he was enabled to fill every membrane, an 
perfect the roll as he proceeded. j 


* The rolls of the Great Wardrobe excced eightee» inches in width. 
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In the volumina, or scapi, of the ancients, the writing was carried in 
equal columns, as in the pages of a book, along the length of the 
skin, but the inrolment in both sorts of our rolls is written across 
the width of the membrane. The rolls of the common law, after 


time of Henry VIII., contain so many skins that they cease 
be rolls, but become simply oblong books, and, unlike the early 
rolls of the same series, are exceedingly ill-adapted for preservation 
inconvenient for use. There are many of these miscalled rolls of 
reign of Charles II., which in shape, size, and weight resemble the 
Cheshire cheese, often requiring two men to lift them from 
the rack. Membranes may be fastened together after the chance: 

fashion in any numbers, and yet remain a legitimate roll, rome | 
imposing much bodily labour in the consultation. The land-tax com- 
missioners’ Act of 1 Geo. IV. extends, it is said, 900 feet when 


is a book ; f 
which we now call a “book” seems to have been employed. 

A considerable part of the records of the courts of the surveyor- 
and augmentations, in the reign of Henry VIII., of wards and 

, and requests, are made up as books. Other documents, those 

to fines, the ‘Pedes Finium or Finales Concordis,’ the writs 

of ‘Dedimus Potestatem,’ and acknowledgments and certificates, 
writs of the several courts and returns, writs ~ — and 
returns to parliament, inquisitiones post mortem, &c., &c., tens 
and hundreds of thousands are filed, that is, each Sn is 
through with a string or gut, and thus fastened together in a 


The material on which the record is written is generally parchment, 
which, until the reign of Elizabeth, is extremely clear and well pre- 
From that period until the present, the parchment gradually 

, and the worst specimens are furnished in the reigns of 

IV. and William IV. The earliest record written on paper, 
known to the writer, is of pono ise, Il. It aoe of —- 
entitled, ‘ Papirus istri Johannis Guicardi contra-rotulatoris Magne 
Costumz in Castro Burdegaliex, anno domini M’. ccc’. viii’.’ These 


those of parliament, are 
much abbreviated. The 


preface to his ‘Close Rolls of King John,’ and Mr. Hunter, in his 
preface to the ‘ Fines of Richard I. and John,’ During the Common- 


wealth, English was substituted ; but soon after the Restoration, Latin 
was restored, and the records of the courts continued on be kept in 
Latin until the reign of George II. In certain branches of the exche- 
quer, Latin continued in use until the abolition of the offices in very 
recent times. Many of our statutes from Edward I. to Henry V., and 
the principal part of the rolls of parliament, are written in Norman 
French. Petitions to parliament continued to be presented in Nor- 
man French until the reign of Richard II., whose renunciation of the 
crown is said to have been read before the estates of the realm at 
Westminster first in Latin and ther in English. After this period 
we find English often used in transactions between the people and 
government, a sure sign that the distinctions of Norman origin were 
nearly absorbed among the people at large. 

Sir Francis Palgrave’s edition of the ‘ Calendars and Inventories of 
the Treasury of the Exchequer, some of which were compiled as 
early as the 14th century, are extremely interesting in exhibiting the 
ancient modes in which records were preserved. No uniform system 
of arrangement seems to have been employed, but a different expedient 
was used for the preservation of nearly every separate document. 
Great numbers, judging from the quantity found in arranging the 
miscellaneous records of the queen’s remembrancer of the exchequer, 
were kept in pouches or bags of leather, canvas, cordovan, and buck 


ram, a mode which is still used in this department of the exchequer. 
These pouches, which fasten like modern reticules, are described by 
Agarde, who was keeper of the Treasury of the Exchequer, “as hang- 
ing against the walls.” The following drawing represents a leathern 


pouch containing the tallies and the account of the bailiff of the 
manor of Gravesend in the 37 and 38 of Edward Il. 

When they have escaped damp, they have preserved their parch- 
ment contents for centuries in their pristine ess and clean- 
liness. Chests, coffers, coffins, and “ forcers” bound with iron and 
painted of different colours, cases or “scrinia,” * “skippets,” or small 


* The Romans kept their records in ‘ Scrinia,’ respectively distinguished as 
‘Serinix Viatoria; Scrinia Stataria; Scrinia Palatii; Scrinia Sacra ; nia 


Augusta.’ 
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turned boxes, and hanapers, or “hampers of twyggys,” were also 
used, 


ce 


P : 
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Inscriptions on labels, letters, and “signs” furnished the means of 
reference. We owe the following specimens of these “ signs” to the 
kindness of Sir Francis Palgrave, who has obliged us with the lean of 


the blocks, cut for his calendars of the exchequer before mentioned. y 


These signs in most cases bear analogy to the subject of the docu- 
ments which they are intended to mark, 


yas 


4 


mui 


The rolls of the justices af the forest were marked by the sapling 
oak (No.1). Papal bulls by the triple erown (2). Four canvas pouches 
holding rolls and tallies of certain payments made for the church of 
Westminster were marked by the bas (8). The head in a cowl (4) 
marked an indenture res the jewels found in the house of the 
Fratres Minores in Salop. The gcales (6), the assay of the mint in 
Dublin. The Briton having one foot and the other bare, with 
the lance and sword (6), marked the wooden “coffin” holding the 
acquittance of receipts from Llew Prince of Wales. Three 
herrings (7), the “forcer” of leather d with iron, containing 
documents relating to Yarmouth, &e, The lancer (8), documents 
relating to Aragon, The united hands (9), the marriage between 
Henry, Prince of Wales, and Philippa, daughter of Henry IV. The 
galley (10), the recognisance of merchants of the three galleys of 

enice. The hand and book (11), fealty to kings John and Henry. 
The charter or cyrograph 12), treaties and truces between id 
and Scotland. The monk (13), advowsons of Irish churches, 
And the castle with a banner of the Clare arms (14), records relating 
to the possessions of the earl of Gloucester in Wales. 

Our ancestors before the Norman conquest pursued no system of 

ublic registration, There are numerous charters of the Anglo-Saxon 
Lises and deeds between private individuals still existing: six volumes 
of these were edited by the late most able scholar, John Mitchell 
Kemble, under the title of ‘Codex Diplomaticus evi Saxonici, but even 


he did not exhaust the precious store, Historical events were chronicled _ 


py vero OPTICS 
e Anglo-Saxons, whose ju were con A 
had no records except the “land! ” or charters. The transactions 
of the folk-moots were not regi: or recorded, and in thé adminis-— 
tration of justice no reference was made to written precedents, 
such a state of society, though the actual of land constituted 
one of the best titles to real property, still the *land-boc ” furnished 
evidence of it also. And so a were these land-books con- 
sidered, that when the monks of 


of land, oy 
charter or ‘ eypograph 


not for the exclusive benefit of one party only. In th 
of the Norman conqueror, we see evidence that hi 
absolute, The financial registrations (Rotuli Pips) 


* 


: 
i 
i 


trenching on the will of the king, 
Bench ae Common Pleas, he 


as 
subject 
derer; his parliament was to be summoned 
cated; and his army to be levied. It was Tg ae pt Senn 
king's wardrobe, the king’s court, and essentially the king's , 
for the chancellor's functions were origi ose-of a p secre- 


, combining duties both spiritual and be ag the 
re Bey, of the — conscience, the or was of 
the clerical body, and the chief of the king’s chapel. The 


tic and orderly registration was preserv 
€ retaut"*dlepet chester” &e, All records of these several L 
ments formed of the king’s treasure; and, in accordance wit 
practice of the ancient Persians five hundred years before the Christian 
era, when Darius caused a search for the decree of to be “ made 
in the house of the rolls, where the treasures were laid up in Babylon” 
(Ezra, vi, 1), were deposited in the king’s “treasuries.” * The mutual 
interest of all parties naturally made the preservation of the records an 
object of general solicitude; to the king, as they furnished i 

precedents for his calls of mili service and on; to the no! 
protecting them in their feudal rights and various privileges ; oo 


“treasury” still remains. A single pillar supports the vaulted ¢ 
which is yet to be seen, with its double or and 
with iron and locked with three keys, and its drawers and “ tills” 
labelled by Arthur Agarde, who was custos of the records it contained. 
In his ‘ Compendium of the Records in the Treasury,’ compiled 1610, 
he says that “the recordes of the mngee majesties threasury at West- 
minster, under the custodie of the lord-threasurer and the two chamber- 
laines, were lay’d up for their better preservacion in fower severall — 
threasauries under p severall kayes, kept by three sondry officers, 
distinct the one kay from another, and uppon each dore three lockes, 
The first in the Court of Receipt; the seacond in the Newe Pallace at 
Westminster, over the Little Gatehouse there; the third in the late 
dissolved abbey of Westminster, in the Old Chapter-House ; the fourth 
in the cloister of the sayd abbey.” 

The contents of several “treasuries” at various periods seem to have 
been consolidated in the Chapter-House of Westminster Abbey, which 
was fitted up for the reception of records by Sir Christopher Wren, 

* Certain records of the Chancery followed the king ia his migrations over 
the kingdom as late as Richard 11. Religious houses were called upon to 
provide horses for the conveyance of them, Edward L., by writ, tested the 4th 

ded the abbot of Furness 


July, in the twenty-eighth year of his reign, comman 
to provide a strong horse to carry the Chancery Rolls to York, 


‘ 
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The demolition of the old “treasuries” adjoining Westminster Hall 
scattered their contents in all quarters of the m Thus the 


F 


, migrated from Westminster Hall to the late Mews at Charing 
Cross ; and thence, to make room for the National Gallery, to Carlton 
Riding-School. The records of the late lord-treasurer’s remembrancer 
and Pipe-Office were entombed two stories in the vaults of 
Somerset House. Those of the King’s Bench for a time rested opposite 


ies underground at Somerset House; in dark and humid cellars at 
Westminster Hall; in the stables of the late Carlton Ride; in the 
-House of Westminster Ab 


state of the public 
recent times was effected by a Committee of 


F 


B 
ee 


An 


recited, one after another, that “the public records of the kingdom 
were in many offices unarranged, tevlcneribed, and be 


is 
to ascertain its total amount, but llowing tiay bé received 
aa approximation up to the year 1839 :— 
show that grants were made oti 
adem peng? Op oo i ie 
1831, to the amount of P 2 . £362,400 
Between 1831 and 1839 inclusive a " 4 - 125,700 
Salaries, &c., for the custody of Records. . . . 120,000 
Fees, estimated on an average of the years 1829, 1830, 
and 1831,atleast . . . . « . . 120,000 
Removals of Records, estimated at . f : 0 3 80,000 
758,100 
Irish Record Commission, estimated at. . . . 120,000 
£878,100 


ry | Tecords, having powers to appoint a 


Avery important step was taken by the legislature at the com- 
mencement of her Majesty’s reign to provide for the\better custody 
and preservation and more convenient use of the public records, and 
an act was passed (1 & 2 Vict., c. 49) calculated to remedy effectually 
what preceding efforts had in vain attempted, by constituting a special 
agency for the custody of the records; to the want of which and a 
sufficient responsibility, all the defects of the old system are attributable. 
By this act the Master of the Rolls is made the guardian of the public 
deputy, and, in conjunction with 
the treasury, to do all that may be necessary in the execution of this 
service. The act contemplates the consolidation of all the records, 
from their several unfit repositories, into one appropriate receptacle ; 
theit proper arrangement and repair; the preparation of calendars and 
indexes, which are more or less watiting to every class of records; and 
giving to the public more easy access to them. Lord Langdale, the 

te master of the rolls, to whose influence the changé of system is 
greatly due, brought the above act into as full operatioti as cireum- 
stances allowed while he lived; and his successor, the Right Hon. 
Sir John Romilly, has, with untiring patience, watched atid fostered 
the ¢ollection of the Public Records into the costly building now 
erected near Fetter Lane, where almost any docitment of public interest 
may be consulted gratis by the li r inquirer; and by the legal pro- 
fession for legal purposes under the following regulations atid fees. 


Extract from the Regulations made by the Right Honourable the Master 
of the Rolls, concerning the gratuitous admission of literary inguirers 

to the Public Records, including the State Papers.—July 5, 1858. 
That the individuals seeking to avail themselves of the permission, 
shall address a letter to the deputy keeper, stating generally their 
objects of reséarch, and that the applicarit shall ‘also, if needful, attend 
the deputy keeper ; and give such further explana- 
ey ees and that thereupon thé deputy keeper shall, 
if satisfied with the statemetit and é ation, issue a perthission 
empowering the applicant or any trustworthy agent or transcriber on 
his behalf, to i all indexes of records, and original records, and 


; | also to make copies or extracts, without payment of fees. It will be 


necessary also to to applicants that the literary inquirer will 
have free access to documents ; but this being done, he will have 
to conduct the inquiry in such manner as his own knowledge and 
experience may best enable him to do. 


Fees. 


I. For searching calendars, indexes, or other books of 
reference,each day. . . . . te 
Il, For inspection of any document, eachday . . . 
s of any number of documents above five, 
each day ily SNE atk hae oe, 
Any roll, book, portfolio, file, or bundle, to be 
considered as one inspection.» 
The inspection fee will be remitted when a copy 
is ordered at the time of inspection: 
III. For copies, at 72 words each folio :— 
Under three folios Z ‘ r 3 P i+ 0 2 O 
Three folios and upwards, each folio F Adler ee Tess 
All copies are to be authenticated. 
IV. For attendance at either house of parliament, to be 
sworn BL SO ot ak eee - Be 
For attendance at either house of parliament, or else- 
where, to give evidence; or with ten records or less 
number : each day é - i 3 z : 2 
. Ditto, ditto, for each additional record, each day: . 0 
For attendance on the Master of the Rolls on a vacattit 1 
We can only find space to glance at the particular classes of the 
public records, noticing in the fewest words the more ancient and 
valuable. No enumeration we could give would enable the reader to 
dispense with reference to the inventories, repositories, calendars, 
catalogues, and indexes which are printed, or those existing in manu- 
script in the various branches of the record office: The best work of 
general reference is the ‘ Report of the Select Committee in 1800, from 
which we have taken a brief plier list of the subjects to which the 
public records relate. Though this list is not altogether what is to be 
desired, it is the best within moderate limits that we know of, and is 
sufficient to prove that there is perhaps no branch of the public adminis- 
tration of our country which is destituté of its authentic memorials. 
It was compiled by Mr, Luders, and is printed in the above Report. 


ENGLAND, 
I. The King, Royal Family, and Household 


1. The King, 2. The Queen. 38, The Prince of Wales, House- 
hold. {Privy Seals and Cor lence. Principality of Wales. 
egni, Lieutenant, Protector, Regent, 


o Sof & 
el 
ooo & 


bho bo 
ooo 


Duchy of Cornwall. 4. Custos I 
Lord Justices, 5. Household. 6, The King’s Chamber. 
Il. The Royal Councils. 


1. Parliament. The House of Lords. The House of Commons, 
2, Privy Council, 
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Ill, The Royal Prerogative. 
1. In Ecclesiastical Affairs, Before and after the Reformation. 
i of the Commonwealth. 2. In Civil Affairs. General 
Administration of the Realm. Honours and Offices. Trade and Coin. 
3, In Military and Naval Affairs, 4. In Foreign Affairs, 


IV. The Royal Revenues. 
1. Ordinary. Land Revenues. Casual Revenues. 2, Extraordinary. 
1, Of Abolished or Obsolete Jurisdiction. Curia 


ae Placita de 
Assisis. Placita Itineraria. Placita Forestw. Placita Coronm. 
Placita Aulie. Placita de Quo Warranto. Star Chamber Proceedings. 
Court of Requests. Court of Wards and Liveries. Court of Augmen- 
tations. Surveyor-General’s Court. Court of Chivalry: namely, 
Constable and Marshal. 2. Of Occasional Jurisdiction. Special Com- 
missions. Court of Judicature for determining Differences after the 
Fire of London. High Court of Justice. 3. Of Established Juris- 
diction. Chancery. Its ordinary and Extraordinary Jurisdiction. 
Kings Bench. Pleas of the Crown and in Civil Suits. Common Pleas. 
Ex uer of Account—The Queen’s Remembrancer’s Office. The 
Tied, Teena. Remembrancer’s Office. Exchequer of Receipt— 
Tellers, Tally Court, Auditor or Tally Writer, Pell Office, Auditors of 
Imprest, Commissioners for auditing the Public Accounts. Exchequer 
of Pleas and of Error. Marshalsea and Palace Courts. Session, of 
Oyer and Terminer and Gaol Delivery for London, and Gaol Delivery 
for Middlesex. Great Sessions of Wales. Duchy of Lancaster, 
Counties Palatine. Stannary Courts. Cinque Ports. Commissioners 
of Sewers. Quarter-Sessions and Clerks of the Peace. Maritime 
Courts.—Admiralty Instance Court, Admiralty Prize Court, Court of 
Ap in Prize Causes. Ecclesiastical Jurisdiction—Archiepiscopal, 

iscopal, Appellate Jurisdiction, Deans and Chapters, Courts for 
offences in India, ' 

VI. Universities-and Colleges, Schools, &c. 
1, Universities and Colleges. 2. Royal Schools, Chauntries, Hos- 
pitals, Colleges, Free Chapels, Fraternities, and Guilds. 
VIL. Alienation of Private Property. 
ScorLanp. 
1. The King. 

Title, Great Seal, Privy Seal, Signet, Chancery, Revenues, and 
E Acts of Civil Government. Ecclesiastical Government. 
2. Parliament. 3. Privy Council. 4. General Registers. 5. Courts 
of Justice. Courtof Session. Justiciary Court. Court of Exchequer. 


Admiralty Court. Commissary Courts. Court of Teind. Sheriff 
Court. 6. Universities. 


V. Courts of Justice. 


IRELAND. 


The Principal Record Repositories in Dublin are the Bermingham 
Tower, which’ contains Plea Rolls, Pipe Rolls, Summonisters’ Rolls, 
Sherifis’ Tot Rolls, &c.; the Parliamentary Record Office ; the Rolls 
Ofice ; the Statute Rolls from Hen. V. to the Union; Patent and 
Close Rolls from 31 Ed. I. to the present time; Inquisitions post 
Mortem; Fiants from 21 Hen, VIII. to the present time: Decree 
Rolls; Recognisance Rolls from 21 Hen. VIII.; the Chief Remem- 
brancer’s Office, Memoranda Rolls from 6 Ed. I. to the present time; 
the Auditor-General’s Office, Rolls of Public Accounts from Hen. VIII.; 
the Receiver-General, Vice-Treasurer’s, Pell’s, and Chamberlain's 
Books, the Debenture Exchequer Bills, and other Loan Books, the 
Vouchers of Public Accounts, the Collector's Accounts from every 
district in Ireland; the Quit-Rent Receipt Books, the Sheriffs’ 
Accounts, with some Ancient Accounts of the Hanaper, First Fruits, 
Farmers of Revenue, Subsidies, Poll Tax, &. The Prerogative Office ; 
the First Fruits Ofice ; Surveyor-General’s Office. (Reports of the Com- 
missioners on the Public Records of Ireland.) 


The most important Publie Records may be enumerated as follows :— 


Great Roll of the Exchequer, from Hen, IL, 1154—1833. 

Exchequer—Lord Treasurer's, and Pipe Office, 2 Hen. IL —1833 ; with 
Memoranda Rolls, originalia Rolls, and various other enrolments, 
1 Hen, III.—1833. 

Exchequer—King’s Remembrancer—Memoranda Rolls, and various 
classes of the Exchequer equity business, 1 Hen. III.—1841, when 
the business was transferred to the Court of Chancery. 

Exchequer—First Fruits and Tenths, certificates of Institutions to 
Livings, 1558—present time ; and various other classes, Hen, VIII. 
to present time, 

Exchequer— Court of Augmentations, Ministers’ account of Crown 
lands, and lands in the hands of the Crown, 27 Hen. VIIL,— 
1 Mary, when the Court was abolished. 

Exchequer—Ministers’ Accounts, 1 Mary—Chas. IL. ; and various other 
classes, Hen. VIII.—1649. 

Exchequer—Pleas or Judgment Rolls, and various classes of Records of 
the Court, 1293 to present time; from 1830, including the business 
of the abolished Welsh Courts, 


' Comptruller’s or Chancellor's Roll, 11 Hen. II—1888 (now deposited in 


’ the British Museum). 
Rotuli Curiw Regis, Ric. I, 1194—Hen. IIL, 1216. 
Fines, Concords, Writs of Covenant, Feet of Fines, &c., 25 Hen, IL, 
1179—Wnm. IV., 1833. 
Charter Rolls, John, 1199—Hen. VIIL., 1509, Rs 
Norman Rolls, John, 1200—Hen. V., 1412. 
Patent Rolls, John, 1201— t time, 
Close Rolls, John, 1204—Geo, IL., 1727. 
Liberate Rolls, John, 1200—Edw. IV., 1460-1. 
Fine Rolls, John, 1204—Chas. I., 1625. 
French Rolls, Hen. IIL, 1242 —Edw. IV., 1460-1. 
Gascon Rolls, Hen. III., 1242—Hen. VL., 1422. 
Scotch Rolls, Edw. L., 1291—Edw. IV., 1460-1. 
Roman Rolls, Edw. L., 1805—Edw. IV., 1460-1. y 
Statute Rolls (afterward the Parliament Rolls), Edw. I., 1277—Kdw. 


IV., 1460-1. 
Rolls of Parliament, Edw. I., 1272—Ric. IIL, 1483; Statutes, Hen.. 
VIL. 1485 to t time. 


Petitions in Parliament, Edw. I., 1272—Edw. IV., 1460. 

Journals of the House of Lords, Hen. VIII., 1509 to present time. 

Journals of the House of Commons, Hen. VIII., 1509. : 

Summons and Returns to Parliament, Edw. L., 1288—Hen. VI., 1422; 
33 Hen. VIII.—present time. : 

Original Acts of Parliament, 12 Hen. VIJ.—present time. - 

Inquisitiones post Mortem, or Escheats, Hen. III., 1216—Chas, L, 
1625. 

Inquisitiones ad quod damnum, Edw, II., 1307—Hen, VL, 1422. _ 

Coronation Rolls, Edw. II., 1307—(series imperfect)—Geo. IL, 1727. 

Treaty Rolls (i series), Edw. V., 1483—James II., 1684-5, 

Confirmation Rolls, Ric. IIL, 1483—Commonwealth, 1649. 

Dispensation Rolls, 37 Eliz.—Geo. IL., 1727. - 

Rolls of Pardons, Ric. IIL, 1483—Eliz., 1558. 

Judgment or Decree Rolls of Chancery, 25 Hen. VIII.—present 
time. 

Court of Chancery, various classes, from John to the time. 

Surrender and Specification Rolls, Chas. II., 1648-9—present time. — . 

Privy Seals and Signet Bundles, Bills, and Writs, Edw. L, 1272— 

t time. 

Signed Bill Bundles, Hen. VII., 1485—present time. 

King’s Bench Judgments, &c. inrolled, Edw. L., 127 t time. — 

King’s Bench—Crown side, Curia Regis and Coram , or Crown 
Rolls, 5 Ric. L, to present time; Controlment Rolls, 1 Edw. III.— 
1844; various other classes from James I. to it time, i 

King’s Bench—Plea side; before 1702, see Coram Rege; various 
classes of Records of the Court, from 1700 to t time. 

Common Pleas—Plea or Judgment Rolls, and Placita terre, and various 
classes of Records of the Court, Hen. III. to present time ; for prior 
records see Curia Regis. 

Pleas of the Forest, Hen. IIL, 1216—James II., 1684-5, : 

Miscellaneous Records of the King’s Remembrancer, Rie. I., 1189— 
Geo. III, 1760. 

Placita de Assisis, 6 Ric. I—Edw. V., 1483. . 

Court of Wards and Liveries, Hen. VIII.—Chas. II., when the Court 
was abolished. 

Star Chamber Court—3 Hen. VIL—16 Chas. I., when it was abolished. 

Wales—various Courts, abolished 1830; various classes, Hen, IIL.— 
1830, . 

The preceding list exhibits generally, with a few exceptions here- 
after noticed, the commencement of the chief and most valuable of 
our national records, and the periods over which they extend, from the 
time of Richard I., the boundary of “ legal memory. 

In the above list we have not included Domesday Book, the choicest 
of all our record treasures, and the corner-stone of our fopegraphial 
history. The record itself has been most faithfully printed, and 
copiously described by Sir Henry Ellis. [Domespay Boox.] There 
are two abridgments of Domesday Book among the exchequer r 
made probably about the time of H III. Subsequent territoria) 
surveys, the Hundred Rolls, Extenta erii, Testa de Nevill, Pope 
Nicholas’ Taxation temp. Edw. L, the Domesday of Wales, and Non» 
Rolls temp. Edw. IIL, King Henry VIII.’s Surveys, and Parliamentary 
Surveys of the Commonwealth, are excluded, because they form no 
consecutive series like the above. ate 

The Great Roll of the Exchequer, or Pipe Rolls, or Rotuli Annales, — 
being yearly accounts of the king’s revenue, are conjectured to have 
begun with the Conqueror. Some evidence exists to establish that — 
they probably extended over the whole reign of Henry I., though we — 
know at present but of a single roll, the thirty-first year of that Beg 
which the Record Commission published under the editorship of Mr. — 
Hunter. nay era the rolls for the Ist of Henry IIL. and 7 Henry © 
IV., the series from the 2nd of Henry IL. is complete. Madox speaks — 
of them as “Recorda omnium que in Archivis is usquam me — 
memini, splendidissima, post Rotulum censualem quem Librum Domes- 
day vocant; quin ei equiparanda.” ; 

series of Fines, being records of the transfer of ke. 

extends unbroken, and almost unchanged in form, from the 25 

IL. to the end of the year 1833, when this species of conveyance was 

abolished. [Frvxs.] Since the 16 Edward I, they have been delivered 
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from time to time into the ‘treasury’ of the exchequer. Those in the 
Chapter-house and those lately kept by the Custos Brevium of the 
Common Pleas will shortly be united, and will present a series of 
records, like the Pipe Rolls and Rolls of the Curia Regis, unrivalled in 
all Europe. The Carte Antique, formerly in the Tower, are tran- 
from the gr times to Henry III. 


homas Duffus 

tition, of the earliest close and patent rolls. 
to particularise documents of age and intevont, such as the Norman 

pipe-roll of Henry I., the ‘ Rotulus de Dominabus, temp. Hi 

(which was printed by Mr. Stacey Grimaldi, in 1830), the Red 

of the Exchequer, containing the laws of the Conqueror and me 

ascribed to cra Report of has been fully catalogued by Mr. Hunter, 


las attached to his 
we were to continue 


in the ‘ General of Commissioners on Public Records,’ 1837, 
p. 165), the Mise and Prestita rolls of King John, or the Magn 
Charte of our , which were not inrolled in a systematic series 


until 1278, we Ray never conclude the subject. We therefore 
refrain from further specifications, and conclude this article with lists 
oe various Spee ceding uate eS by bot eu en 
at ler the direction of the Right Honourable 
Sir John Romilly. 
1. Domesday Book: seu Liber censualis Willielmi Primi, Regis 


Domesday Book, 2 vols. folio, 1783. 
Additamenta, consisting of the Exon Domesda 
sis, the Winton Domesday and the Boldor 

2 vols, folio, 1816. 

2, Statutes of the Realm, | 9 vols. fol.; Alphabetical Index, 1 vol. ; 
Chronological Index, 1 vol. : in all eleven ‘volumes. 

3. Fodera, Conventiones, Litterw, et cujuscunque generis Acta 
Publica, inter reges , et alios quosvis Imperatores, Reges, Ponti- 
ae Principes vel Cormmunitates (being a new edition of Rymeér’s 

‘edera), 

4. Calendarium Rotulorum Patentium in Turri Londinensi (from 
Joha to Edward IV.), 1 vol. fol. 

5. Calendarium Rotulorum Chartarum et Inquisitionum ad quod 

bee ye (from John to Henry VL), 1 vol. fol. 
6. Calendarium Inquisitionum ad quod damnum (from 1 Edward II. 
to 38 Henry VL). 
Pata I ef L my hannis, H aL, hae Ore 
(ote eT regum Ric, ) en. iw. I, et 
Edw. IL. 1 vol. fol. 

8. Testa de Nevill; sive liber Feodorum in Curia Scaccarii, temp. 
Hen. III. et Edw. I., 1 vol. fol. % : 

9. Rotulorum Originalium in curia Scaccarii abbreviatio temporibus 
Hen. lL, Edw. L, IL., et IL, 1 vol. fol. ee: 


, Inquisitio Elien- 
, and Indices, 


10. The Writs, and Writs of Military Summons; 
sr agp tg n-gage glares ding Ae dre 
service due and to the King’s High Court of Parliament 


and the Councils of the Realm, or evidence of attendance 
at Parliaments and Councils, vol. i.; vol. ii. divisions 1 and 2 and 


fol. 

11. Rotuli Hundredorum, temp. Hen. III. et Edw. I. in Turri Lond., 
et in Curia Recepte Scaccarii Westm. asservati, 2 vols. fol., 1812. 

12. Placita de Quo Warranto, temporibus Edward L, IL, et IIL, in 
Curia Seaccarii Westm. asservata, 1 vol. fol., 1818, 

13. Calendarium post Mortem, sive Escaetarum, 4 
vols, fol. (from Henry III. to Edward IV.). 

14. Nonarum Inquisitiones in Curia Scaccarii temp, Regis Edwardi 
IIL, 1 vol. fol. 

15. Taxatio Ecclesiastica ix et Walliw, Auctoritate P. 
Nicholai IV., circa a.p. 1291,1 folio. 

16. Valor Ecclesiasticus, ‘temp. Henry VIII., Auctoritate Regia 
ne rece fa 

17. Calendars of Sone renee. fel cert Ahan oe ra oh eo 
Elizabeth ; to which are Alte po Examples of earlier Proceedings 
in that Court, namely, from the Reign of Richard Il. to that of 
— Elizabeth inclusive, from the originals in the Tower, 3 vols., 


ear Ducatus Lancastrie Pars Prima :—Calendarium inquisitionum 
Mortem, &c., temporibus Edw. L., Edw. IIL, Ric. IL, 

en, V., Hen, VL, Edw. IV., Hen. VIL, Hen. ViIL., Edw. VI, Regin. 
Mar., Phil. et Mar., Eliz., Jac. L,, Car. L 

Pare Secunda :—A Calendar to the Pleadings, &c., in the reigns of 
an ihe Page Abr i Edward VI. , Queen Mary, Philip and Mary, 

3 v 

19. A Catalogue of the Manuscripts in the Cottonian Library depo- 
sited in the British Museum, I vol., folio, 1802. 

20. A of the Harleian Manuscripts in the British Museum, 
4 vols., fol, 1808-1812. * 

21. ‘A Catalogue of the Lansdowne Manuscripts, 1 vol., fol. 

22. The Acts of the Parliament of Scotland, 11 vols. ; from 1424 to 
1707. 

23. Registrum Magni Sigilli Regum Scotorum, in Archivis Publicis 
asservatum, A.D. 1306-1424, 1 vol. fol., 1814. 

ARTS AND SCI. DIV. VOL, VI, 


24. Rotuli Scoti in Turri Londinensi, et in Domo Capitulari West- 
monasteriensi asservati, 2 vols., fol. 

25. Inquisitionum ad Capellam Domini Regis retornatarum 
a ee Publicis Archivis Scotie adhue servantur Abbreviatio, 3 
vols., fo 

26. A General Introduction to Doomsday Book, 2 vols., 8vo. 

27. Rotulus Litterarum Patentium 7 John: Transcripta Litt. Pat. 
pe temp. Hen. V.and VI. Placita 52 Hen. III., 8vo. 

? be . Rotuli itterarum Clausarum ab anno 1204 ad atnum 1224, 

29. Rotuli Litterarum Patentium a.p. 1201-1216, fol. 

30, The Chancellor's Roll, or Antigraph of the Great Roll of the 
Pipe, 3 John, 8vo. 

31. Rotulus Magnus Pipe de anno 31 Henrici I., commonly called 
= bop of Stephen, 8vo. 

2. Proceedings and Ordinances of the Privy Council in the reigns 
of Richard IL, Henry IV., V., VI., 7 vols., 8vo. 

33. Rotuli Normamiz: John and Henry V., 8vo. 

34. Excerpta e Rotulis Finium; Henrici ITI., 2 vols., 8vo. 

35. Rotuli de Oblatis et Finibus; John, 1 vol., 8vo. 

36. Fines sive Pedes Finium, sive ,finales Concordim in Curia 
Domini Regis, a.p. 1195-1214, 8vo. 

37. Rotuli Curie Regis Ric. I. et Johan, 2 vols., 8vo. 

38. An Account of the most important Records of Great Britain, by 
C. P. Cooper, 2 vols., 8vo. 

39. Selections from the Miscellaneous Records of the King’s 
Remembrancer of the Exchequer, 8vo. 

40. Ancient Inventories and Calendars of the Treasury of the 
Exchequer, from Edward II. to Henry VIIL., 3 vols., 8vo. 

41. Documents elucidating the Ancient History of Scotland, Alex- 
ander III. to Robert I., 1 vol., 8vo. 

42. The Charter Rolls of John, 1 vol., fol. 

43 Ancient Laws and Institutes of England, comprising laws 
enacted under the Anglo-Saxon kings from Aithelbert to Canute, with 
an English translation of the Saxon; the laws called Edward the 
Confessor’s ; the laws of William the Conqueror; and those ascribed 
to Henry I. Also Monumenta Ecclesiastica Anglicana, from the 7th 
to the 11th century; and the ancient Latin version of the Anglo-Saxon 
Laws, 1 vol., fol,, 1840, and 

44, Monumenta Historica Britannica, 1 vol., fol., 1848. 

The printing of other works was in progress when the Record 
Commission dropped. See ‘Report on the Record Commission, 
App., p. 782. 


State Papers preserved in the State Paper Department of the Public 
Record Office, published in imp. 8vo, price 15s, each volume, 


Calendar of State Papers, Domestic series, of the Reigns of Edward 
VI., Mary, Elizabeth, 1547-1580. Edited by Robert Lemon, Esq., 
F.S.A. 1856. 

Calendar of State Papers, Domestic Series, of the Reign of James I. 
Edited by Mary Anne Everett Green. 1857-1859. In 4 vols., from 
1603 to 1625. 

Calendar of State Papers, Domestic Series, of the Reign of Charles 
Il. Edited by Mary Anne Everett Green. 1860. A second volume 
is in the press. 

Calendar of State Papers, Domestic Series, of the Reign of Charles 
I. Edited by John Bruce, Esq., V.P.S.A. 1858-1859. Three vols. ; 
a fourth volume is in the press. 

Calendar of State Papers relating to Scotland. Edited by Mark- 
ham John Thorpe, Esq., Oxford. 1858, In 2 vols., from 1509 to 


1587. 
Calendar of State Papers Mery 3 Ireland, 1509-1578. Edited by 
H. C. Hamilton, Esq., F.S.A. 1860. Vol. II. is in the press. 


Calendar of ry Papers, Colonial Series. Edited by W. Noél Sains- 
bury, Esq. 1860. A second volume is in the press; as also are— 

Calendar of State Pa: of the Reign of Henry VIII. Edited by 
the Rev. J. S. Brewer, oe 

Calendar of State Pa: 1k: of the Reign of Edward 
VI, Edited by W. B. ‘nll 


There have been also published, in royal 8vo, price 8s. 6d. per volume, the 
Chronicles and Memorials of Great Britain and Ireland during the 
Middle Ages. 


1. The Chronicle of England, by John Capgrave. 
Rev. F. C. m, M.A. 

2. Chronicon Monasterii de Abingdon. Vols. I. and II. Edited by 
the Rev. J. Stevenson, M.A. 

3. Lives of Edward the Confessor. I.—La Estoire de Seint Aedward 
le Rei. IL.—Vita Beati Edvardi Regis et Confessoris, III—Vita 
ZEduuardi Regis qui apud Westmonasterium requiescit. Edited by 
H, R. Luard, M.A. 

4, Monumenta Franciscana ; scilicet, I—Thomas de Eccleston de 
Adventu Fratrum Minorum in ‘Angliam. IL.—Ade de Marisco Epistole. 
I11—Registrum Fratrum Minorum Londonie. Edited by the Rev. J. 
S. Brewer, M.A. 

5. Fasciculi Zizaniorum Magistri Johannis Wyclif cum_ Tritico. 
Ascribed to Thomas Netter, of Walden, Provincil of the pega 
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Gite i= Eogiend, and Confessor to King Henry the Fifth, Edited 
by thé Rev. W. W. Shirley, M.A. 

6. The Buik of the Croniclis of Scotland; or, A Metrical Version 
of the Hi of Hector Boece; by William Stewart, Edited by W. 
B. mal, Roa 


In 3 volumes, 
7. Johannis ve Liber de Mlustribus Henricis. Edited by 


the Rev. F. C. Hingeston, M.A. 
8. Historia Monasterii S. Augustini Cantuariensis, by Thomas of 
Elmham, formerly Monk and Treasurer of that Foundation. Edited 


dito usque ad Annum Domini 1366 ; a Monacho oR a ps 
rs ‘© other 


11. Memorials of Henry the I—Vita Henrici Quinti, 
Roberto Redmanno auctore. II.—-Versus ici in laudem Regis 
Henrici Quinti. JI1,—Elmhami Liber i de Henrico V. 
Rdited by C. A. Cole, 

12. Munimenta Gil Londoniensis : Albus, Liber Cus- 


tumarum, et Liber pom ip archivis asservati. Vol, I., 
Liber Albuns. Vol. I a wo Parts), Liber Custumarum. Edited 
by H. T, Riley, Esq., M 
13. Chronica Johannis de Oxenedes. Edited by Sir H. Ellis, K.-H. 
14. A Collection of Political Poems from the Accession of Edward 
TIL. to the Reign of Henry VIII. Vol. I. Edited by T. Wright, Esq., 


M.A. A Collection of Political Prose for the same period is also in 


the 
15. The ‘ Tertium’ and ‘ Minus’ of Roger Bacon. 
Edited by the Rev. J. 8. Brewer, M. 


16. Bartholomei de Cotton, Monachi Norwicensis, Historia Angli- 
cana (A.D. 449-1298). Edited by H. R. Luard, M.A. 

17. The Brut y Tywysogion, or, The Chronicle of the Princes of 
Wales. Edited by the Rev, J. Williams ab Ithel. 

18, A Collection of Royal and Historical Letters during the Reign 
of H IV. Vol. 1. ited by the Rev. F.-C. Hingeston, M.A. 
A seco! Nag ne is in ‘ary press. 

19. The Repressor of over much Blaming of the Clergy. By 
Reginald Pecock, sometime Bishop of Chichester. Vols. I, and Il, 
Edited by C. Babington, B.D. 

20. The Annales Cambriw. Edited by the Rey. J. Williams ab 


Ithel. 
Tn the Press. 
Ricardi de Cirencestria Speculum Historiale de Gestis Regum 
bee eg (a.D. 447-1066). Edited by J. E. B, Mayor, M.A. 
e Anglo-Saxon Chronicle. Edited by B. Thorpe, Esq. 
Le Livere de Reis de Brittanie. Edited by J. Glover, M.A. 
R il des Croniques et Anchiennes Istories de la Grant Bretaigne a 
ae = Engleterre, par Jehan de Waurin. Edited by W. 
y, " 


The Wars of the Danes in Ireland: written in the Irish language. 
Baie Be Sie Nev Ae Toda. 5 ae" 

Original Letters and Papers illustrative of the History of England 
ie the Fifteenth Century. Edited by the han Stevenson, 


A collection of Sagas and other Historical Documents relating to the 
Settlements and Descents of the Northmen on the British Isles. 
Edited by George W. Dasent, Esq., D.C.L. 

The Works of Giraldus Cambrensis. Edited by the Rev. J. S. 
Brewer, Re m ra F it 

and Paj of the Reigns of Richard III. and Vil. 
Edited by Jamen Gairdner, Rea, ned 

Munimenta Gildhalle epienean tees Alba, Liber Custumarum, 
et Liber Horn, in Archivis Gi asservati.. Vol. III. -Transla- 
tions from the Anglo-Norman portions of the Liber Albus; Appendix; 
basse by ioe. pe 7 by H. T. Riley, Esq., M.A. 

Descriptive e of Manuseripts rela: to the Early Histo 
of Great Britain. Edited by T. Duffs Hardy, Bs. “a rl 


In progress. 
Historia Minor Matthwi Paris. Edited by Sir F, Madden. 
Letters Treatises of Bishop Grossetete, illustrative of the Social 
Condition of his Time. Edited by the Rev. H. R, Luard, M.A. 
Chronicon Abbatim Eveshamensis, Auctoribus Dominico Priore 


Eveshamis et Thoma de Marleberge Abate, a Fundatione ad Annum | Pleas; bi 


1213, una cum Continuatione ad Annum 1418. Edited by the Rev. 
W..D. Macray, M.A. 


A Roll of the Irish Council of the 16th of the Reign 
of Richard II. Edited aay A Rev. James Graves. shin 


Fonaio Ranulphi Higdeni, with Trevisa’s Translation, Edited 


by C. BD. 

RECOVERY, COMMON, A common recovery was a judgment in 
a fictitious suit, in which the tenant of the freehold was the defendant ; 
and the judgment was given in consequence of default made by the 


petson who was last vouched, that is, summoned to warranty in such 


suit. It was used for the purpose of barring estates tail and all re- 
mainders 


and reversions expectant thereon, sin 

A common recovery was in the form of a judgment obtained ina 
real action, and accordi the mode of was the as in 
an not aay e tant paint in the action vor dean who 
to.recover the sued out a writ or ipe, as it was 
pag ay words of the writ ( t ieieame od Juste, 
&c. reddat B, the lands in question) the ‘penton, who hat ts 


freehold of the estate, and who was 


proceeding paiog 6 ion, it was 1 to m: 
the common crier of the Court of Common Pleas the vouchee, whe 
was hence called the common youchee. proceding: Fae called 
recovery with single voucher; but there might be recovery wi 
double or treble voucher, in which case judgment was given against 
the several vouchees. Where an’ estate tail was to be barred, there 
was double poueban, be Sean ay hig he an estate oj 

to some , against whom! 

who then vouched’ the tenant in tail, who = Pr 


the Sreehold ot aby 


origi ift ; and 

He would not be barred they ob com . 
+ might happen in various ways that the estate whi th tenant 
tail had at the time of the Teeprany Wes ny the tate Set Seana 
the original gift. To ent this inconvenience, the tenant in 
gave an estate of freehold to some person in order to make him a g 
tenant to the precipe. This was done in serious Aha ie pene 
by bargain and sale enrolled, or by lease and release. ins 
which transferred the estate of mochpic Rinerally aoniaigd decla- 
ration of the uses of the recovery, as i mention hi 
action being brought against the tenant to the precipe, he vouched 
the tenant in tail, who youched over the common youchee. As the 
tenant in tail confessed the warranty, and undértook the 
action, he was considered to submit all his rights in the land to 4 
effect of the recovery, which was called a recovery with double vouc 

A common recovery was generally suffered in the Court of Con 


; but common recoveries of lands in the counties palatine 
Durhay and Lancaster were suffered in the oy Push courts of 
counties. A recovery of lands held in ancient de e was sufferer 
the courts of the manors of which such lands were held ; and in mar 
manors a recovery might be suffered in the customary courts Py 
manors of which the copyholds were parcel, cake 

The effect of a common recoyery differed in several respe Y 
that ofa fine. A fine was originally introduced as a mode of a 
by record, and its effect in barring entails was owing to the ‘tes 
4 Hen, VIL., c. 24, and 37 Hen. VILL, c, 19, which were not made till 
several Genturies after the introduction of fines, A common recovery 
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fine, he acquired a base fee, which was merged in the remainder or 
reversion, which thus became an estate in possession, and subject to all 
and estates made and created by the person from whom 
begs Namah Te ag remainder or reversion. raat aly 
would be necessary for such person on any occasion of selling his G 
to make out his title to the remainder or reversion. A common 


F 


stat. 32 Henry VIIL., or acknowledged a judgment, and then suffered a 
common recovery, this would be a confirmation of charges, which, 
ae no recovery, would have had no effect against the 
issue in 


The origin of recoveries is referred to the decision in Taltarum’s 
case 12 Edw. IV., in which, though it was declared that the estate tail 
in question was not barred by the recovery suffered, the reason that 
ere er rraee Me oiees 26s 6 pigs hes hate leered “by 
arecovery. In Taltarum’s case, the tenant who suffered the recov 
was not seised of the estate tail under which the issue in tail claimed, 
but he was seised of a different estate at the time of the recovery being 


execution. 
RECRUITING is the act of raising men for the military or naval 
service, either to ¢ the numerical strength of an army or fleet 
new levies, or to make good the complement of any regiment or 
The term may be used when men are obtained in any of the 
pry er ora he saa of nations have sanctioned, or the necessities 


, engage 
men by the offer of bounties to enter as private soldiers into particular 
bl The officers, commissioned and non-commissioned, while 
80 employed, are said to be on the recruiting service; but the actual 
ae ro. rooruits enlistment ; and the laws relating 
to subject have been already noticed. [ENLisTMENT.] 
Formerly private persons were 


is liable to the penalty of twenty pounds. 
In order to gs attire in the system of recruiting, and to 


the of the atty, and both Great Britain and Ireland 
were divided into several recruiting districts. To each of these was 
an 


to receive the applications of 


the service. 

are divided into six recruiting districts, the 

head-quarters of which are eee at York, Liverpool, Bristol, 

Glasgow is divided into three recruiting 

districts, ich the head-quarters are Belfast, Dublin, and Cork. 

Superintending officers are stationed at the various important towns in 
the district according to the exigencies of the service. 

In order to recruits, a or other non-commissioned 
Officer mixes, in country places, with the peasantry at their times of 
reéreation ; and, in towns, with artisans who happen to be unemployed, 
or who are dissatisfied with their condition ; and, by address in repre- 


allowed to enlist men for the army in. 


senting whatever may seem agreeable in the life of a soldier, or 
the allure of a bounty, occasionally induces such persons to enter Af 
service. 

The reports concerning the fitness of a recruit for military service 
are finally submitted for approval to the inspecting field-officer of the 
district, except when the distance of the head-quarters from the place 
where the recruit is enlisted is such that it would be more convenient 
Some egies Aika of the regiment to which he is to 

>in case officer commanding at the depdt is especial: 
authorised to sanction them. ; 3 ul 

Officers employed on ‘the recruiting service are not allowed to 
interfere with one another in the performance of their duties; par- 
focus no one is permitted to use any means in order to obtain for 

is own party a man who has already taken steps by which h 
become engaged to another. : f ei! 

RECTANGLE (or right angled), the name given to any figure of 
which all the angles are right angles. Hence the figure having as 
many right angles as sides in the sum of its angles, must be foursided ; 
for none but a foursided figure has the sum of its angles equal to. 
four right angles. It is unnecessary to give a diagram of the most 
common of all the forms of art ; the page of this book may serve as an 
instance. 

The properties of the rectangle, to which it owes its importance in a 
mathematical point of view, consist of one which it shares in common 
ht all elograms, and one nA marks it as the most simple 
of parallelograms. Every parallelogram, and the rectangle amon- 
the pant oles bc infinite number of ways into parallelo 
grams same as the original parallelogram; andifany . 
reer tage be divided into others vy lines drawn lel to one oaty 
of the , the smaller parallelograms bear to the whole the same ratios 
which their several bases bear to the whole base. Also the area of a rec- 


: unit we choose a rectangle havi 

A and B, it may immediately be told how ee of 
i one side, and 

: : (say 23); measure the other side 

and see how many times it contains B (say 37); then the product of 

24 and 83, or 

8 23. 184 16 

3% 720 yp oF 8 ar 


is the number of times which the rectangle to be measured contains 
the unit rectangle. This may be shown as follows :— 


R ¢ 


P T Q 


Let rqrs be the to be measured, and prvy the unit 
rectangle, p-v being a, and pt being B. The le RQ is so drawn 
that PR contains 23 of a,and PQ contains 37 of B. The whole rectangle 
is obviously divided into six rectangles of the size of PV: six at the 
top, each of which is one-third of pv; four on the right, each of which 
is one-seventh of pv; and four hi up on the right, each of which 
is the twenty-first part of pv. We have then, on the whole, rv 


645 + ; + so oF (2+ 5) (8+ 5) times 


In practice it is most convenient to make pT and Pv equal to one 
another, and equal to the unit used in measuring lengths. Hence the 
rule for finding the area of a rectangle is: mul er the 
number of linear units in the two sides, and the t is the number 
of square units (or squares on the linear unit) in the rectangle. This 
rule is abbreviated as follows: the product of the sides of a macwenge 
is the area; an abbreviation which often confuses the mind of a 
ied who imagines that two lines can be multiplied together 
{Moutrerication], and that the rectangle, that is, the very shape of 
the rectangle, is the product; a mistake precisely that of a person who 
should imagine that the very silver of ten shillings could be multiplied 
by seven abe of stuff, and that the product could be seventy 
shillings. Now seven yards of stuff at ten shillings a yard certainly 
cost as many shillings as there are units in 7 x 10; and a rectangle 
whose sides are seven and ten feet certainly contains as many square 
feet as there are units in7 x 10; but seven feet can no more be 
multiplied by ten feet than seven shillings by ten yards of silk, 

When however given words imply a false 2 pavuoRitio, there are two 
modes of proceeding, either to alter the words or to alter the meaning 
of the words. If a person should be so accustomed to talk of 
multiplying concrete quantities together that he cannot ayoid it, he 
fait learn to define multiplication as the finding of a fourth pro- 


RECURRING SERIES. 


RECUSANTS. 


portional to three concrete quantities, the first of which is a concrete 
unit. If this be the meaning of multiplication, then six yards and 
three yards can be multiplied together; for as one yard is to three 
yards so is six yards to eighteen yards, and eighteen yards is the 
product. But this product is a line, not an area. 

The pertinacity with which some writers still persist in calling the 


product with the area; yet, on account of 


square 

may add the titles of polygonal, 

APPELLATIONS OF], and others 
arithmetical propositions were 

made to take the form of geometrical ones; thus to multiply two 
numbers was to form the rectangle of two given lines; to divide one 
number by another was, given the area of a rectangle and one of its 
sides, to find the other side. We have seen it stated that the word 
xapaBodn (parabola) was sometimes used for quotient, and, it was said, 
in Diophantus. We cannot find it there, though it may be used by the 
scholiast, whom we have not pion fees Romanus, . ui 
* Apologia Archimede,’ says that the Greeks use mapaBorh for 
division as at as pepiouds. But most certainly the explanation of the 
meaning of a parabola, as applied to the well-known curve, comes from 

_ Some such signification. e term parabola means a thing laid near 
to or by the side of another; for comparison, for instance, as in the 
common word parable, or for any other purpose. Now in the conic 
section in question the square on the ordinate being converted into a 
pict va 9 one of whose sides is the abscissa, the remaining side (being 
that which must be laid by the first side before the figure can be drawn, 
or the tapaoA) is always of the same length, If modern writers had 
applied the term parabola to this remaining side, they would probably 
have called the curve an isoparabolic section; but the Greeks, who 
called the curve in which a certain defect is always in the same pro- 
portion to the whole by the simple name of defect (ellipse), and one 
having the same sort of excess by the simple name of excess (hyperbola), 
called the isoparabolic curve simply a parabola. 

Of the geometrical system which pervaded the Greek arithmetic, we 
have permanently retained only the words Square and cube ; rectangle 
was frequently used for product, but rarely at. present. These 
words are the causes of much confusion to students who begin to 
apply arithmetic to geometry. Thus in algebra the square of a sum is 
equal to the sum of the squares of the two numbers, together with 


of these propositions confound them together. 


in that article apply. If all pairs of lines were commensurable, no 
objection could be taken against the rigour of the substitution; but 
unless a theory of incommensurables, and a modification of. the 
definition of multiplication to suit them, be formally introduced, the 
method of Euclid is sound, and the substitute for it unsound ; though 
proper enough for the adoption of those who, as explained in the article 
cited, only wish to become mathematicians to a certain number of 
decimal 

RECTIFICATION. [Distirnarion.] 

RECTIFICATION means the finding of a straight line equal in 
length to an are of a curve [Aro], and is analogous to the term quad- 
rature, as applied to finding its area; for in like manner as an area is 
considered to be known when a square equal to it is exhibited, so 
the length of an are is known when a straight line equal to it is | 


exhibited, 

Of the celebrated problem of the rectification of the circle we have 
said enough under QuaDRATURE oF THE Crrowe, in which article it 
appears that the rectification gives the quadrature; so that the latter 
problem was generally attempted through the former, 

RECTIFYING. [Distrmirme. 

RECTOR, RECTORY. [Benericr.] 


‘ RECURRING SERIES, By a recurring series is meant one of the 
orm 


d infinitum, in which the coefficients @,, &c.-can each be expressed 

by means of certain i ooeffloiente nial constants bi men ook 

manner ; and it is usual to consider only such series as will admit of a 

pv ay oa (or one in which only first powers of coefficients enter) : 
us es 4 


1+ x + 42° + 13823 + 4324 4 14925 4..,. 


follows the linear law a= 8an—1 + dye (4 = 3.1 + 1,13= 3.441, 
43 = 3.13 + 4, &c.), and is what is commonly called a recurring 
series, though the following— 


1 4% + Qa® + 53 + 2024+ 8665 + &e., 


in which a, = a3) + a's», is equall recurring, according to the de- 
at gy? recurrence alluded ~f is not 
m of determining 
series which are usually 
eerie Winall sn which there is really recurrence (of law) should be 


Let s be the sum of a, + a, a + ad infinitum. Then the pre. 
ceding obviously gives? 2728 wi 


8 — d — a, & = 8x (8 — a) + 2 8; 


HE 


or, = BEG, — Be) 2 . 


We have here the value of any series in which this law of recur- 
rence prevails for all terms after the second ; and it cannot prevail 
before, since two terms must exist before a third can be : 
In the case we chose, a = 1, a, = 1, whence the function 
the series was the development is (1 — 27) + (1 — 82 4 x), : 

Generally, a linear recurring series having the law of recurrence _ 


, 


Gn = Py Un-y + Pa Aya + ones + Pt nat + 
is the development of the function 
Ao tA, @ + A, +2... + Ap ot 
1 — Pye — Po Xk —..., — pe at 


where A, = dy, A, = Gy — By Goy Ay = 'Gy'— Dias pal Ue 
At-1 = e-a — Py Gt-2 — Py Beg — oss. Dida yy ' 
from which the inverse theorem may easily be derived, namely, that 
Ao FA, ® +A, 2 + 0... 4 apy ZI 
Bot BT + Bw +..., + Baw ly Bat 


can be developed into a, + ae + a,z° + &c.,in which the law of 
recurrence (n not being <¢) is as follows :— Ag. 


Bo Gant By Gr + By Ang + wae 

and the terms up to a;_; are determined by 

Ay = By a, A, = By a, + By do; Ay = By Gy + By G, + Body... on 
At-1 = By Gey + B, Gpug +... s + Bry dy 


Those who understand the ry 
that the generating function can thus be found to the solution 


+ +B a+ = 0, 


H 
3 
i 
ae 
és 


M+U0+ae+aP+ar+,,., 


linear equation of differences, Some use may thus be made of recur- 
ring series in various questions of the theory of probabilities ; but, 
generally speaking, this i of series is not of the most useful kind, 
fae ati be) 2 rational and in’ function of algebra, 
which is of little application compared with the irrational and trans. 
pre funtion [Sen 

e most simple le of findi the law of the terms of a recur- 
ring series is by the solution oh equa’ of differences, which 
expresses the relation of the coefficients, This may be verified by 
decomposing the function which is developed into the series ints 
fractions with denomina’ of the first degree, according to the com. 
mon method used in the integral calculus, and 

ly. 
RECUSANTS are persons who refuse o 
service on Sundays and _holida 
urch, Before the 

were directed at different times by 
absented themselves from the services of 
of recusancy in the tem: 
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The law recognised four classes of offenders under the statutes 
against :—those who absented themselves from the public 
service of the church from indifference, irreligion, or dissent, were 


age of twenty-one to register the estates 
they had already acquired, and were bound also to register all 
and wills relating to them. They were and are 

of presenting to any living, or of making 


any school, on pain of perpetual im- 
and for the offence of saying or hearing mass, forfeited 
certain sums, and were in each case subjected toa year's imprison- 


ish recusants convict incurred additional disabilities, penalties, 


could not hold any public office; were not allowed to keep arms; 
ibited from coming within ten miles of London; could bring 
no action at law or suit in equity ; and were not permitted to come to 
Same te tegrel Abed: Tine tadles Seon, hone aacant by licence, upon 
pain of forfeiting all their goods. Penalties were also imposed in 
respect of the marriage or burial of the Popish recusant convict, or the 
baptism of his child, if the ceremony were performed by any other 
a minister per ygenet of England. Such a recusant, if a 

cited 


3 


IL., c. 32, Roman 
5 1813, by 53 George IIL., c. 160, 
the Se in the Toleration Act, as to persons denying the doctrine 


service of the Church. 
RED. [Catico Provtinc; Dyeme; Examen; Pamrine, House.]} 
RED L . [Leap: Red lead.) 
RED OCHRE. [Cotovurnme Marrers.] 
REDAN is the simplest kind of work employed in field fortification, 
of a of earth, divided on the plan into 
two faces, which make with one another a salient angle, or one whose 
vertex is towards the enemy. Existing alone, the work is capable of 
making buta feeble defence, since its faces are not defended by any 
flanking fire; and, being open at the gorge or rear, the enemy may 
easily enter it in that direction. It can therefore be of use only at an 
outpost, to afford a momentary cover for troops who are to retire when 
force advances against them. A redan may however be 
Seeppparnetty pst once: Be bow of.» beidgn, theenteanee into 
a village, or the ground in front of some strong redout; a 
them may also be constructed along the front of an army, in 
the position and cover the artillery; and, in all 
situations, the defects above mentioned cease to exist, since in 
the first case the gorge is protected by the river, and in the others the 
faces and gorges are defended by the works or by the troops in the 
rear. 


ee ee oat tae ati nd in from hen th 
haying a ing fire ° groun t, when the 
em flanked by other works, has at times induced engineers 


beets and thus constitute a wing on each side at a right angle with 
eC a. , 

Among the works constructed, in 1810, for the defence of Lisbon, 
redans were frequently placed on projecting knolls, in front of the 
great redouts, in order to flank the ground which was unseen from . 
the latter: their gorges were protected by palisades, or by parapets, 
sufficiently slender to have been demolished by the artillery of the 
principal work, had the enemy succeeded in capturing them; and good 
communications, covered by the inequalities of the ground, or by earth 
purposely thrown up, were formed in order to allow the defenders, if 
necessary, to retire in security. ‘The strong stone windmills, which in 
that country are often built on salient knolls of ground, were 
occasionally covered by redans of earth; and thus were formed good 
defensive posts, to each of which the mill served asa reduit or keep. 
During the struggle in the south of France, in 1813, Marshal Soult 
caused redans to be constructed as outworks, one below another, on 
the descending tongues of land which project from the main chains of 
heights whose summits he had crowned by strong redouts. 

redans connected together, so as to leave one re-entering 
angle in front, form a queue d’hyronde; and the name of bonnet de 
prétre has been sometimes applied to a work consisting of three redans 
so placed, 

REDEMPTION. [ArtonEMeEnT.] 

REDEMPTION, EQUITY OF. [Morteacs.] 

REDOUT is a general name for nearly every kind of work in the 
class of field fortifications ; thus, a redan with flanks, a parapet enclosi 
a square or polygonal area, a work in the form of a star [STaR-FORT r 
and a fort with ions at the angles, like the enciente of a fortress, 
are occasionally so called ; but the second of these is the work to which 
the term is more particularly applied, and it is that which we propose 
now to describe. 

When a work to be constructed on level ground is intended to 
contain troops and artillery for the purpose of preventing the enemy 
from occupying the spot, and when there is an equal probability that 
the work may be attacked on any side, that spot should be quite 
enclosed by the parapet; also if the defence is to continue only till 
succour can arrive from the army in the vicinity, flanking defences 
being then scarcely necessary, a’ quadrangular figure may suffice for 
the plan of the work, and there can be no reason why one side should 
be longer than another, or why the sides should form with each other 
any but right angles. But when the redout is to occupy an eminence 
whose figure on the plan is irregular, the faces of the work, whatever 
be the form thus produced, must necessarily be traced so as to corre- 
spond to the different directions assumed by the brow of the height ; 
and if the fire of the work is intended to defend some fixed object, as 
a pass leading towards it, one of the faces must be perpendicular to 
the direction of that pass. It may be observed, however, that in 

eral the number of faces, though not less than four, should be as 
few as possible. The ditches of all pol; works without re-entering 
angles, are incapable of being defended by the fire from the parapets 
above, on account of the height and thickness of the latter, which 
prevent the soldiers from seeing them; and a curvilinear redout has, 
besides, two defects which are irremediable : the fires from its parapets 
are diverging, therefore they produce little effect while the enemy is 
advancing up to the work; and the ditch, on account of its form, is 
incapable of being defended from stockades withinit. These objections 
apply with nearly equal force to redouts formed on regular polygons 
of more than five or six sides. The French, however, made a circular 
redout of casks for the purpose of strengthening the defence of the 
isthmus at St. Sebastian, previously to the siege of that place in 1813 ; 
and circular redouts of masonry are supposed to be useful on the sea- 
coasts. In the latter situation they are not liable to be attacked by 
infantry ; and their artillery, which is mounted on traversing plat- 
forms, may be fired in any direction against ships or boats, should an 
enemy attempt a debarkation of troops. {Marrgiio TowsErs.] 

Every work in field as well as in permanent fortification is surrounded 
by a ditch, from whence is obtained the earth for the parapet, and by 
which the difficulty of ing it by assault is increased. The ditch 
is generally, crossed eto apt e the entrance by a bridge of 
timber, which should be capable of being drawn into the work, or re- 
placed at pleasure. The entrance into a redout is at a re-entering 
angle, if there is one, otherwise it may be about the middle of one of 
the faces on the side which is least exposed to the view of the enemy ; 
and, besides being barricaded, it is defended by the fire from a traverse, 
which is raised in the interior, and perpendicular to the direction of 
the passage. : 
Redouts for the defence of positions are in general intended to 
contain only about fifty men with three guns; but works in the form 
of irregular polygons have sometimes been constructed of a magnitude 
sufficient to contain 1600 men and twenty-five pieces of artillery ; and 
such were the two principal redouts (on Mount Agraca and at Torres 
Vedras) formed in 1810,-in order to protect Lisbon. These were 
expected to make a vigorous defence in the event of being attacked ; 
but it is admitted that their trace, or ground-plan, was defective on 
account of the want of flanks, and perhaps they would have been pre- 
yented from falling only by the strong divisions of troops who were 
daily under arms in their vicinity. The redout constructed by the 
British in the neighbourhood. of Toulon, in 1793, for the protection of 
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the town and fleet, was a large work well furnished with artillery ; 
yet, on being attacked by the republican troops, it was taken, after a 
gallant resistance, in which the enemy was twice repulsed. The 
ditches being undefended by flanks, the assailants,on being driven 
into them, re-formed their order with little molestation; and at the 
third attack they succeeded in getting ion of the work. 

It is admitted among military men that in firing over a parapet, the 
soldier doing the duty as rapidly as possible, and fearing to expose 
himself while adjusting his musket, the latter mechanically in a 
direction nearly perpendicular to the line of the face behind which he 
is stationed. It follows that in front of every salient angle of the 
work there must be an undefended sectoral space, a8 m* in the sub- 
joined cut, which ts the plan of a square redout, in which 

in order to avoid the direct fire from the faces, the enemy may 
advance to the attack; and on this account it is recommended that 
the faces of the work should be disposed so that the angles may be 
turned towards ground which is impassable, or which will not permit 
the enemy to establish batteries for the purpose of enfilading those 
faces. When this disposition is not possible, various methods may be 
adopted by which the troops who man the work might direct some of 
their fire within those sectors. The simplest of these, and that which 
is generally put in practice, is to form the crest of the parapet near the 
angle, perpendicularly to the capital (the line bisecting the angle) as at 
ab; by which means the space between w and 2 may be directly 
defended, and the sectors xw and zy a small, very little attention 


on the part of the men about @ and 5 will enable them to give their 
muskets an oblique direction so as to fire upon an enemy advancing 
within those spaces. ‘A: boot inattnod Sh ‘that i: sodeeing 
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interior of the parapet at the angles, as at ed; but this has been 
objected to on aceount of the divergency of the lines of fire. The 
third method, which is much dwelt on by writers on fortification, 
consists in forming the interior of the parapet with indentations, as at 
eg and fh, alternately parallel and perpendicular to the capital, each 
indent being three feet long; and a parapet of this kind is said to be 
en cremaillére. It is evident that by placing men contiguously to the 
sides of these indentations,a fire may be kept up in either of the 
directions just mentioned; and by placing them at the angles, they 
may fire perpendicularly to the general face of the work. It must be 
observed, however, that the men cannot fire in these different direc- 
tions at the same time, because, the muskets crossing one another, that 
of one man might be injured My the fire of the next, and therefore what 
is gained in-one direction is lost in another. The only objections to 
this method are, that the parapet can be so formed only by men 
belonging to the corps of Royal Engineers, who are regularly trained to 
the construction of fortifications, but who may not be present when 
warited; and that the unsteadiness of the soldiers in firing almost 
always renders such precisionsin the formation of the work useless. 
The ditch of a redout having no flanks, being unseen and incapable 
of defence from the parapets, it has been proposed, in order to have 
some means of annoying the enemy when in the ditch, to form an 
enclosed space A, at one or more of the angles of the ditch, by planting 
a line of palisades across the latter on two contiguous faces of the work ; 
the enclosure may have a roof of timber covered with earth, and loop- 
holes, three feet asunder, must be cut in thé palisades, that the 
defenders may be enabled to fire along the ditches. 
Another method, which may be advantageously adopted when a face 
of the work has considerable length, is to form, as ates, what is called 
_ & palisade caponnidre, by planting across the ditch, at the middle of the 
face, two rows of palisades about eight feet asunder; each row being 
pierced with loop-holes. The entrance into the caponniére is by steps in 
the interior of the redout and a gallery under its parapet; and this 
work, as well as that at a, may have a roof, but in no case should such 


roof be above the level of the natural ground, in order that it 
concealed as long as possible from the view of the 

le, the floor, of the caj idre may be sunk, so that the roof 

ing only a few feet above the level of the ditch should 


executed near Lisbon, being commanded by a height in its 
« be the 
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ketry if the enemy had penetrated into it. The soil being 
timber-frames were necessary for the support of the sides or top 
between this recess and the interior of the redout there was a galler 
of communication passing under the bottom of the ditch. "a 
A row of palisades is uently planted quite along the ditch of 
redout. Sometimes also the escarp of the work is fraized, or fur- 
nished with palisades planted in an inclined position, and a line of 
cheyaux-de-frize is disposed upon the berme. In order to retard the 
advance of an enemy, the work is generally surrounded, at a distance 
not exceeding the range of musket-shot, by a single or double abatis, 
and often by two rows of pits called trous de loup. oN 
The magnitude of a redout, whatever be its form, is determined by 
the strength of the garrison and the quantity of ordnance by which 


It was formerly the practice to allow on the area of the . 
within the foot of the banquette, ten square feet for each man, 
324 square feet for each piece of artillery; consequently when th 
redout is of a square form, the breadth of the banquette pea Lary 4 
(about 11 feet), the length of the crest-line on each face could be 
easily determined. In order that the defenders may conveniently use 
their arms on the banquette, it has been custo to allow three feet 
along the crest of the parapet for each man, who is to stand coh- 
tiguously to the interior slope; and it was oncé considered that a 
redout intended to make a considerable resistance when attacked on 
all sides, would be adequately isoned if the number of men in it 
pane onamie, numberof fo three ranks of along each 
parapet ; is to say, i were men ; 
face, the work being supposed to be such 
number. It is said that each 
Marshal Saxe caused to be constructed 
1748, was above 100 feet long, measured on the crest of the Lape 
and that each redout was garrisoned by 500 men ; and it will be 
by computation that, consistently with the above 
redout, each of whose faces is .sixteen long, 
ought to be constracted ; for if less, the wi 
would not contain the number of men necessary to line its parapet with 
one rank. But the rule relating to the area within the banquette as 
been objected to as an unnecessary affectation of 
cision. The British engineers who constructed the 
protection of Lisbon observe that, except at night, or at 
of being attacked, part of the garrison will be on watch, or otherwise 
occupied outside of the work ; and even at those times at least one- 
third will be under arms on the banquette. Colonel Sir John Jones’ 
states that the of the ison were finally determined b. 
allowing two men per yard in the length of the parapet for the exteri 
works, and one man per yard for the interior works; deductions be 
made for the spaces where artillery was to stand. Each gun takes 
about eighteen feet of the length of a parapet. mal 
The crest of the parapet of a redout may be about 8 feet above the 
natural ground, unless the work is to be defiladed from some command- 
ing ground in the neighbourhood, in which case it must be higher, 
The form of a section or profile of the parapet is similar to that which 
is used for permanent fortification [Lives or IntRENcHMEN?, Fig. 4], 
but the breadth of the superior slope may vary with the nature of the 
arm which the enemy can bring against it; three feet will suffice if the 
work can be attacked by infantry only, but it may be as muchas 10 or 
12 feet if it is to resist field artillery of the heaviest calibre. The 
superior surface of the parapet should slope down towards the ex- 
terior, so that the defenders may see the top of the counterscarp of the 
ditch in front ; and when, from the great relief of the work, this is 
impossible, the counterscarp should be raised by earth obtained 
the ditch to the height necessary for this purpose; taking care, how- 
ever, to give the raised earth a gentle slope towards the exterior, that 
the enemy may not be screened by it. The exterior of the parapet and 
the escarp of the ditch are covered or revetted with sods when the 
earth has not sufficient tenacity to stand unsupported; and when the 
work is to resist the fire of heavy artillery, the revetment might con- 
sist of stout logs of timber planted obliquely in the ground or in the 
bottom of the ditch, and leaning against the face of the work. The 
interior of the parapet is usually revetted with sods or fascines.J. 
Redouts are intended to fortify military positions, for which — 
purpose they usually occupy the heights and command the 
and their magnitude or number must depend upon the time 
for their construction, {Lives or IytreNcumentT; Micrrary 
m10N8,) It sometimes os that they are thrown up d 
night to protect artillery on the wings, or in some important si 
in front of the army, in expectation of an engagement pee the 
next day; and then they are necessarily few and . When 
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Marshal Soult was reduced to defensive ions in the south of 


the mountains at St. Jean-Pied-de-Port; an extent of above sixteen 
tilés. The works, which were executed in three months, were gene- 
rally irregular polygons; and some of them were constructed for 500 
men. year was spent in raising the redouts which 
covered Lisbon; and consequently these were not only strong, but 
numerous beyond any other example. [EncaMPMENtT.] They were of 
every trace, but mostly irregular polygons, whose sides sometimes 
formed re-entering angles, as the required: the two great 
redouts before i were retrenched by interior parapets, whick 
also served as traverses, and each salient point of the redout at Torres 
Vedras constituted an independent post. 

Attack and Defence of « Redowt.—In the atiack of a small redout 
unprovided with artillery, light infantry, or riflemen, keeping for a 
time as much as possible covered by the inequalities of the ground, 
endeavour to surround the work, aud, by a fire of musketry, directed 
towards the crest of the parapet, to diminish that of the defenders. 
The assailing troops then gradually close in upon the redout, and, 
while one division remains on the counterscarp to continue the fire, 
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ing into the ditch, or in ascending the esearp, it is recommended that 
Be tes eee ae 09 Sad vy thn i till they have gained 


But if the redout is of considerable de, if it is furnished 
with , and moreover protected by in the ditches, and 
abatis or obstacles in the front, the attack must be ucted 


subsequent ascent escarp, must be facilitated either by placing 
or by throwing in fascines or bags of hay; and any 
or other obstacles which may not have been displaced 
artillery, must now be cleared away by the working parties which 
accompany the troops. The fire of the covering parties must cease 
pov alin sp pombe pig rah ec Me dager seta 
if they should be fim the latter case the — 
reform their order in the ditch, and again attempt to enter wor! 
It may be supposed that at length they will succeed, when the de- 
fenders, if not provided with a redout, to which they may retire for 
of 


a 


under Valenciennes was protected by works which, 
Guebbael aith sxtillecy, were open at the gorge; and in an 
i , having entered those works at their rear, 
enders. 
with an attack, the officer command- 
ing it endeavours to provide against the event by disposing in front o 
the work all possible obstacles to the advance of the enemy, and by 
in order to cover the defenders, who 
: these measures 
ing the attack ; 
early in morning. On the 
advance of the assailants, the artillery of the work is made to play 
Pg apparel hws the fire of musketry commences as soon as 


proper range. These fires are kept up vigo- 
while the assailants are clearing away the obstacles, and until 


“ 
5 


i 
i 


8 
yl 
A 
Be 
A 
: 


they descended into the ditch. Should the work have flanks, and 
the behind them be not dismounted, a fire of grape- and of 
Souiiaiesaiabt seer tn, dicedted alone the itches ; w Me ia 
Eee ale AP ae tee rerg mondleagrtels enim magica f 
parapets faces. storming troops may ever 5 
and may at length mount tpon the parapet, in which case must 
be by a fire of musketry from the defenders on the te $ 
and the latter, if overpowered, must endeavour to retire or capitulate. 

Any works constructed within others, in order to prolong their 
defence, or to afford a retreat for the troops who occupy them, are also 
called redouts; but by the French , Teduits or retrench- 
ments. [RerRENcuMeNt ; BLOOK-HOUSE. 

RED 10 AD ABSURDUM. [Axssurpum, Repuctio Ap.] 

REDUCTION. This term is used in arithmetic in the well-known 
sense of the operation of turning one denomination of weights or 
measures into another: thus shillings may be reduced to nds, or 
ar perenne ughout 
analysis, namely, of bringing one form into another, making one 


take its place whenever the two forms are of equal difficulty or the 
two questions of the same character, &c., and that reduction should be 
employed only when there is really a reduction; that is, a bringing 
down either of dimension or difficulty, &c. Many writers do use the 
word thus, and thus only, but others do not. 

REDUCTION INTO POSSESSION. [Possxsston.] 

REEFS, or CORAL REEFS, are a peculiar kind of rock which 
occurs abundantly in some parts of the ocean. They differ from other 
rocks in extending over a considerable space of the sea in length, with 
a very narrow width. Generally they are also only a few feet below 
water ; so that on the side where they are washed by the open sea, a 
heavy surf is continually running against them. 

Reefs appear under various forms. In some places they are con- 
tiguous to the shores, as in the Red Sea; in others they fringe the 
shores, being separated from them by a narrow channel of moderate 

. Sometimes they surround islands at a considerable distance 
from the shores, and the islands so encircled are almost without excep- 
tion of voleanie origin. Very frequently they surround a portion of 
the sea, within which there are some small islands, which are often 
contiguous to the reefs, and seem to bea part of them, as both are 
composed of the same material. There are also coral reefs ata great 
distance from the land, which run nearly parallel to it, like a barrier. 
sna pe latter are those of the Coral Sea, along the eastern coast of 


The attention of navigators and naturalists was first attracted to 
those islands which go under the name of Lagoon Islands. A reef 
aj ing in form to a circle surrounds a part of the sea and forms 
a , on the inner of which there are usually several smaller 
islands, wooded and inhabited, which are contiguous to the reefs them- 
selves, and frequently extend along them with little interruption. 
The water on the outside is always nearly unfathomable, but within 

Bei found, and the reefs themselves 


a very distance from the surface of the sea. The waves after- 
wards bring sand, muscles, tang, and pieces of coral, and deposit them 
on the reef, which, in this way, is gradually raised above the sea-level, 
and becomes fit for vegetation, Currents and sea-fowls bring the seeds 
of marine plants, which, being decomposed, form a mould on which 


the | the cocoa-nut palm, when carried thither by the waves, thrives luxuri- 


antly. This theory of Forster was ado; and extended by Flinders, 
who in surveying the coasts of Australia had abundant opportunities 
of observing the formation of these islands; and still more by Peron 
and Chamisso, The last-mentioned naturalist accompanied Kotzebue 
on his first yoyage of ag sai, Deaciryy " 

But facts have since been observed b oy and Gaimard, who ac- 
companied Freycinet on his vovage, published their observations 
inythe ‘Annales des Sciences Naturelles, which are inconsistent. with 
this theory. They found that the reefs did not entirely consist of 
coral, and that the layer of coral hardly exceeded a few fathoms in 
depth. Besides this the polypiaria which are able to form such a layer 
do not inhabit the sea to any great depth, and are not found where 
the water is more than 30 feet deep. They therefore supposed that 
these animals executed their work only in those of the sea 
where the bottom had been raised by some natural cause nearly to 
the surface of the water. They supported their theory by adducing 
the fact that the continuity of every lagoon-reef was broken at one or 
more places, so as to constitute a strait of very deep water, which 
could not be the case if these works were carried on at a depth of from 
100 to 200 fathoms. This theory coincides with the views adopted 

Von Buch, in his description of the Islands, and has been 

pted by Mheseetiee 2 his pamphlet ‘Ueber die Natur und Bil- 
dung der Coralleninseln und Corallenbiinke im rothen Meere ;’ and by 
Darwin, in the third volume of the ‘Surveying Voyages of the Adven- 
ture and Beagle.’ The last-mentioned writer however does not doubt 
that the reefs which form the lagoon islands are composed of coral to 
a great depth, much greater indeed than those polypiaria which form 
them ean live in. He explains this in a very ingenious way, by 
supposing that they formerly had an elevated island in the middle, but 


in; | thatin those portions of the sea where they now occur, the bottom of 


the waters was gradually lowered by subsidence, by which the polypiaria 
were enabled to continue their work farther, and the mountainous 
islands in the middle disappeared, In other parts of the Pacific and 
Indian oceans the contrary is supposed. to have taken place: the bottom 
of the sea was elevated, and in tracts volcanic islands occur. He 
observes that in this respect seas may be divided into broad 
bands, in which an elevation and submersion has alternately taken 
; and he draws from it some important inferences (p. 562-569). 

Mr. Darwin has subsequently produced a work, entitled ‘ The 
Structure and Distribution of Coral-Reefs, being the first part of the 
Geology of the Voyage of the Beagle,’ London, 1842, 8vo, pp. 214, in 
which he has stated his views in a systematic and comprehensive 
manner. He observes that, without any distinct intention to classify 
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coral-reefs, most voyagers have spoken of them under the following 
heads, which are nearly identical with the descriptive terms already 
employed ‘in this article:—Lagoon Islands, or Atolls; Barrier, or 
Encireling Reefs; and Fringing, or Shore Reefs. With respect to the 
m islands, he remarks, everyone must be struck with astonishment 
when he first beholds one of these vast rings of coral-rock, often many 
leagues in diameter, here and there surmounted by a low verdant 
island with dazzling white shores, bathed on the outside by the foaming 
breakers of the ocean, and on the inside surrounding a calm expanse of 
water, which, from reflection, is of a bright but pale green colour, 
The naturalist, he adds, will feel this astonishment more deeply after 
having examined the soft and almost gelatinous bodies of the apparently 
insignificant creatures, the polypifers [ PoLyrrrera, in Nat. Hist. Drv.], 
which construct these vast works; and when he knows that the solid 
reef increases only on the outer edge, which day and night is lashed by 
the breakers of an ocean never at rest. As the reef of a lagoon island 
generally supports many separate small islands, the word “island,” 
plied to the whole, is often the cause of confusion; on which account 
Mr Darwin in this work invariably uses the term “ atoll,” which is the 
name given to these circular groups of coral islets by their inhabitants 
in the Indian Ocean, and is synonymous with lagoon island. Reefs in 
most respects allied to those of the fringing class also occur around 
submerged banks of sediment and of worn-down rock ; and others are 
scattered quite irregularly where the sea is very shallow. Mr. Darwin 
has given a separate chapter of his work to each of these classes of 
coral-reefs; but the classification, he states, admits of a more funda- 
mental division into atoll-formed and barrier-reefs on the one hand, 
where there is a great apparent difficulty with respect to the foundation 
on which they must first have grown; and into fringing-reefs on the 
other, where, owing to the nature of the slope of the ad joining land, 
there is no such difficulty. Barrier-reefs, though little less marvellous in 
their structure than atolls, had previous to Mr. Darwin's researches 
received but little attention, and scarcely any attempt had been 
made to explain their origin. He concludes, in conformity with the 
summary statement of, his theory, given above, that in them as well as in 
atolls, the foundation on which the coral was primarily attached has 
subsided, and that during this downward movement the reefs have 
grown upwards. “ This conclusion,” he says, “ explains most satisfac- 
torily the outline and general form of atolls and barrier-reefs, and 
likewise certain peculiarities in their structure. The distribution, also, 
of the different kinds of coral-reefs, and their position with relation to 
the areas of recent elevation, and to the points subject to volcanic 
eruptions, fully accord with this theory of their origin.” After three 
descriptive chapters, Mr. Darwin describes in three others the dis- 
tribution and growth of coral-reefs, gives in detail his theory of the 
formation of the different classes, and discusses their distribution with 
reference to the theory of their formation. In an appendix, every 
existing coral-reef is briefly described in geographical order, as far as 
the author possessed information; and their distribution over the 
equatorial regions of the globe is further illustrated by a imap, 

Still more recently, since the year 1847, the subject of coral-forma- 
tions has been treated at great length by Dr. James D. Dana, in the 
* Geology’ of the ‘ United States Exploring Expedition,’ during the 
years from 1838 to 1842, under Commander Wilkes, U.S.N. This 
volume was published at New York, but is undated. 

REFINING. [Assayrxc; Copper; Leap; Sucar.] 

REFLECTING TELESCOPES, [Tevxscops.] ’ ; 

REFLEXION AND REFRACTION, [Licnr; Oprics; Rerrac- 
TION, REFRANGIBILITY. ] 

REFORMATION is the name generally given to the great schism 
which took place in the Western Church in the first half of the 16th 
century, and by which a large part of the population of Europe has 
become separated from the Church of Rome ; ides which, the great 
majority of the people of the United States of North America, as well 
as of the English and Dutch colonies, follow the same mode of faith. 

‘In order to understand correctly the history of the Reformation, it 
is necessary to be acquainted with the social, political, and intellectual 
state of Europe in the 15th century; and for this purpose the histories 
of the councils of Constance and of Basel, and the ‘ Historia Bohemica, 
by neas Sylvius Piccolomini, are of great service, [P1vs IL, in Broa. 
Dry.] Previous to the Reformation the see of Rome claimed of divine 
right, and asserted, with the assistance of the lay power of the various 
states of Europe, an absolute authority over the whole Christian 
Church ; indeed, a universal authority, as exemplified by the gifts of 
the Western world, the inhabitants being heathens, to the monarchs of 
Spain and Portugal ; while the Greek Church was denounced as here- 
tical. By virtue of this supreme authority, the Roman pontiff decided 
absolutely all doubts and disputes which might arise, whether in 
matters of doctrine, jurisdiction, or discipline : his decisions were con- 
sidered as infallible ; and whoever resisted or gainsayed them was con- 
sidered a heretic, and as such liable to canonical censures, and also to 
the temporal penalties awarded by the canon law against heretics. 
The ernment of the Church was therefore absolute; and the 
Church, or rather the bishop of aye as head of the Church, assumed 
also a supremacy even in tem matters, although the exercise of 
this last supremacy was recisball by various princes. [Greoory VIL. ; 
Iynocent IIL. ; Innocent IV,; Grecory IX., in Broo, Dry.} 

The vreat object of the Reformers of the 16th century was ‘to over- 


throw the principle of absolutism in the government of the Church, 
contesting the infallibility and supremacy of the bishop of Rome. Th 
had been already contested, and indeed set aside by the councils of 
Constance and of Basel; but the point of contention had never been — 
finally and permanently settled. Reformers of the 16th century, 
however, went much farther : they denied the absolute authority even 
of the councils, and they leaned towards the popular or democratic 
principle in religious matters, by allowing the right of individual 
interpretation of the Scriptures, and di all tradition and 
human authority in matters of faith; and as in the course of their 
struggle they were met by several dogmas or doctrinal tenets derived _ 
either from passages of the Scriptures as interpréted by the Roman 
Church, or from tradition, or from decisions of the councils or decretals 
of the popes, which were urged in opposition to them, they set about 
translating and commenting on the Scriptures, substituting a different 
interpretation of the disputed , and thus sapping the very 
foundations of the whole fabrie of Church authority. re 

Tt has been maintained by several writers that the principles ass 
by Luther and other reformers were those of the early ages of the 
Church ; but all that can be proved seems to be that in almost e\ 
age since the apostolic times there has been here and there a display 
of opposition to the absolute system in the Church; that some peculiar * 
doctrines of Luther and Calvin had been asserted by others long before 
them ; and that the Valdenses especially, and their neighbours of the 
valleys of Dauphiné, had retained from time immemorial a system of 
Church discipline similar to that established by the Reformation in the 
churches of Switzerland and Scotland. ’ ms ae” 

The progress of the Reformation in Germany and Switzerland has 
been related in the Broc. Drv, under the names of the chief actors in 
that great movement. [Luraer; Bucer; MELANCTHON; ZWINGLI; 
Catvix; CHanves V:; Ferprvanp L ; Maurice, Duke of Saxony; 
and others. ] ely 

The Reformation in England sprung from among the people and the 
clergy. It had begun with Wycliffe ; it spread from England to Germar 
among the Lollards and the Hussites, and was carried back from the 
Continent to the shores of Britain with a fresh impulse from the 
ean = ee — pon Nt reformers. The schism of 

enry . pavi @ way, but it not originate, nor promote, nor 
establish the doctrines of the Reformation; they made their way 
rather in spite of, than by the favour of, that capricious king. It was 
only under his successor, Edward VI., that the Reformation became 
established by authority. Still the origin of the Church of England as 
a body independent of Rome dates from the wa: deeds of 
Henry VIII., and when that Church afterwards adopted the reformed 
doctrines, there was a great admixture of political and state reasons in 
the final establishment of it, ially under Elizabeth, and conse- 
quently much severity and hi ess were exhibited towards those 
who adhered to the old religion, which threw for a time a dubious 
light over the ascendancy of the Reformation in En he 

For its progress and final settlement, we must refer to the histories of 
this country, and the articles Bucer; Cranmer; CROMWELL, THOMAS; 
Epwarp VI.; Evizasetn of England; Garpiner; Henry VIIL; 
Mary I. of England; and Pore, Recrnarp, in Bios. Drv. For the 
Reformation in Scotland, see Knox and Mary Strvarz, in Brog. Dry. 

In France, as early as 1580, the doctrines of the Reformation had 
found their way from Germany and Switzerland. Some of those 
doctrines had lingered in the south for ages before, especially in the 
mountains of Dauphiné bordering on the Valdenses, Pierre Robert 
Olivet, Michel Cop, rector of the University of Paris, Beza, and 
others, adopted and spread them; and Margaret, sister of Francis I., 
and Renée, daughter of Louis XII., gave them their countenance. 
But Francis I., who through policy secretly encouraged the Protestant 
states of Germany against the emperor, persecuted his own subjects 
who had embraced the new doctrines. The stake and the faggot were 
employed at the same time in France and in England, by Francis and 
Henry VIIL, against the Reformers. In 1535, Francis, attended by 
his family, the clergy, the magistrates, and other officers of state, was _ 
present at the burning by a slow fire of six citizens of Paris, who had 
been condemned by the parliament as heretics. The execution lasted 
two hours, This was the forerunner of many scenes of a similar 
character which disgraced France for more than half a century, The 
persecutions, the civil and religious wars, the truces and other vicissi- 
tudes of the French Calvinists, during the Bo of Francis L, 
Henri II., Francis I, Charles IX., and Henri III., are part of the 
history of France. De Thou, in his ‘ Historiw sui Temporis,’ Beza, 
‘ History of the Reformed Churches of France,’ and the ‘ Mémoires 
Correspondence de Duplessis Mornay pour servir & I'Histoire de la Refor- 
mation et des Guerres civiles et religieuses en France depuis l’an 1571 
jusqu’en 1623, Paris, 1824-34, are the best contemporary authorities 
for that period. At last, Henri VI., by his ‘ Edit de Nantes,’ 1598, 
acknowledged the Reformed communion as the lawful creed of a part 
of the French population. ‘ 

The doctrines of the Reformation had made many converts ce 
Netherlands in Luther's lifetime, and a fresh influx of Calvinists 
France and Switzerland increased the number of dissidents from the 
Roman Church. The wild outbreak of the Ana! at Leyden, 
Miinster, and other places, threw discredit for a time on the cause of 


the Reformation ; but these disturbances were soon put down. During 
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the reign of Charles V., the friends of the new doctrines in the Nether- 
lands were persecuted as heretics, and many suffered death by sentence 
of the regular courts of the country; but after Charles abdicated, at 
Brussels in 1555, in favour of his sun Philip, the latter, in order to 
extirpate heresy more effectually, sent inquisitors from Spain to 
establish the tribunal of the Holy Office in the Netherlands. This 
gave rise to a strong opposition both from the nobles and the people, 
which, being mixed up with political grievances, led to an open insur- 
against Philip. During the long war which followed between 
rebels and the Spanish forces, some of the provinces separated 
from the rest, and the seven northern provinces of Holland, Zealand, 
Guelderland, Friesland, Utrecht, Overyssel, and Groningen formed a 
confederacy by the name of the “ Seven United Provinces,” and pro- 
claimed liberty of conscience. The great majority, however, of the 
population of the seven provinces followed the doctrines of Calvinism, 
and have remained attached to them ever since. The confession of 
faith for the provinces of the Netherlands was published in 1562, and 
was afterw: approved by the members of the synod of Emden in 
1571. The disputes that broke out afterwards between the Arminians 
and Gomarists are related in the article Arminivs, in Broc. Div. The 
synod of Dort, in 1618, revised and republished the Netherlandish 
confession. 


About the year 1556 the Lutheran or Protestant creed was adopted 
as the state religion in the kingdoms of Denmark and Norway, under 
King Christian II]. Denmark, however, as well as Sweden, has retained 


The Protestants or Lutherans, as well as the Calvinists, became very 
numerous in Poland under the reign of Sigismund Augustus, and many 
of the high nobility had embraced the Reformed doctrines. An approxi- 
mation was effected between the Lutherans and Calvinists, and a con- 
fession was drawn up, in concert, by the clergy of both communions, at 
Sandomir, in 1570, called “ Consensus Sandomiriensis.” The followers 
of the Reformation, however, never constituted the majority in Poland, 
and being afterwards uted under Sigismund III. and some of his 
successors, their number was greatly reduced; but they were never 
annihilated, and Lutheran and Calvinist congregations have continued 
to exist in most towns in Poland. The most complete account of the 
Reformation in Poland is in the ‘ Historical Sketch of the Rise, Progress, 
and Decline of the Reformation in Poland,’ 1838, by Count Krasinski. 


In Hungary and Transylvania both Lutherans and Calvinists were 
established , and they constitute a considerable proportion of the 
population of countries, The recent attempt of the Emperor of 


Austria to repress them and to abolish their privileges, has led to 
discontents, aggravated also by other ents on the constitutional 
rights of the people, of which the results are yet (1861) uncertain. 

The doctrines of the Reformation spread into Italy from Switzerland 
and Germany at an early period, and found prosel in several towns, 
especially Ferrara, where Renée of France, du of Este, counte- 
Seed tah: at Lucca, Faenza, Milan, and Naples. Several learned 
monks and priests,—the Capuchin Ochino of Siena; Vermigli, a canon 
of Florence; Montalcino, a Franciscan friar; Lorenzo Romano, an 

monk, and others,—adopted and preached the new tenets. 
Meetings and private places of worship were established in various 
towns. Paul it, alarmed at this change, established, in 1543, the 
Congregation of the Holy Office at Rome, with full powers to proceed 
against heretics independent of the ordinaries; and he also sent inquisi- 
torial commissioners into the various provinces of Italy for the same 
effectually checked the course of the 
Paul IV. and Pius V. completed its 
extirpation by the most severe measures, Many of the followers of the 
Reformed doctrines suffered death either by fire or ba 4 sword of the 
executioner. [Prus V., in Broc. Dry.] Numerous families emigrated 
to Switzerland on account of religion, especially from Tuscany and 
Lombardy. A considerable district of Calabria, near Cosenza, which 
is said to have been originall ed by a colony from the valleys of 
Piedmont, havi uublicly oe the tenets of the Reformation, and 
” Calvinist reachers from Geneva to teach them and their 
the Duke of Alcala, Spanish viceroy of Naples, about 1560, 
sent several inquisitors with a body of armed men, who arrested and 
put to death many le in the village of San Sisto. Upon this the 
neighbouring villages out into open revolt. The town of La 
Guardia Lombarda sustained a regular siege. Being taken at last, a 
general massacre of the inhabitants took place, with circumstances of 
the greatest atrocity. (Botta, ‘ Storia d'Italia,’ b. x.) 

Be kin, en ovetnen of Luther and Calvin spread in the 16th 
century, and made numerous proselytes at Seville and other places ; 
but the arm of the Inquisition effectually eradicated them. M‘Crie 
has written the history of the rise, progress, and extinction of the 
Reformation both in Spain and in Italy. 

Among those authors who have written or commented upon the his- 
tory of the Reformation, the following deserve notice :—Among the Pro- 
testanta—Sleidan, De Statu Religionis et Reipublice, Carolo quinto Cesare 
Commentarii, first published in 1555, and translated into English by 
E. Bohun, with a continuation to the end of the Council of Trent in 
1562, and published in 1589; Spalatinus, Annales Reformationis ; 
Beausobre, Histoire de la Reformation ; Burnet, History of the Reforma- 
tion ; Seckendorf, Commentarius Historico-A pologeticus de Lutheranismo ; 
Loscherus, Acta et Documenta Reformationis: and among the Roman 
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Catholics — Maimbourg, Histoire dw Lutheranisme; Pallavicini, 
Historia Concilii Tridentini; Bossuet, Histoire des Variations des 
Eglises Protestantes ; besides the general historians of the Church. 
REFORMATORIES. By the Acts 17 & 18 Vict. cc: 86 and 169, 
and 20 & 21 Vict. cc. 48 and 109, various provisions are made by which 
magistrates may send juvenile offenders to reformatories, instead of to 
prison, there to be detained for certain periods, at the discretion of the 
magistrate before whom the young delinquent is charged, The 
reformatories must be inspected and certified by a government 
inspector before they are legally entitled to receive juvenile offenders 
under the Acts referred to, Parents who have sufficient means are 
bound to pay a certain amount towards the expense of maintaining 
their children while detained in reformatories. Several reformatories 
for adult criminals, both male and female, are likewise in operation. In 
1856 an institution called the Refornatory and Refuge Union was 
established in London, for the purpose of promoting the extension of 
reformatory operations. From a statement published by this Union, it 
appears that there were at the commencement of 1860, in England and 
Wales, 57 reformatories, with accommodation for about 4500 inmates ; 
in Scotland 17, with accommodation for 1840 inmates; and in Ireland 
6, with accommodation for 680 inmates. The accommodation indicated 
by these figures does not show the actual number of inmates at the 
time referred to, as many of the houses were only partially occupied. 
The reformatory best known, and on the largest scale in this country, 
is that of the Philanthropic Society at Red Hill, near Reigate, Surrey. 
The founder of the Philanthropic Society, Robert Young, commenced 
his efforts on behalf of the children of criminals in 1788. He took in 
succession four small houses at Hackney for their reception, and placed 
in each a mechanic or artisan to instruct them in useful labour. The 
society was incorporated in 1806, aud increased in importance and in 
usefulness. For the last eleven years its extensive operations have 
been carried on at Red Hill, where the society's farm occupies an area 
of about 240 acres. By the Act of Incorporation, the objects of the 
society are defined to be the children of convicted felons, or children 
who have themselves been guilty of criminal practices ; and of late 
years admissions have been principally of the last class, especially 
juvenile offenders sentenced to detention:under the Act 17 and 18 
Vict. c, 86, and 19 & 20 Vict. c. 109. To be eligible for admission, 
the boy must be under fifteen years of age, of sound bodily health, and 
capable of receiving mental instruction and industrial training. * By 
spot seneewe this institution receives juvenile offenders from 
eastern division of the county of Sussex, from the counties of 
Surrey, Somerset, Notts, Salop, Lincoln, Montgomery, and Oxford ; 
from the Isle of Ely; from the boroughs of Nottingham, Hastings, 
Brighton, and Reading ; and from the city of London. Sn consideration 
of the voluntary subscriptions received from the public, a limited 
number of boys are received into the establishment free of charge. 
The number of boys under the society’s care at one time is usuall 
about 260; they are divided into five sections or “ families,” each wi 
a separate house, and a master or “ father.” This plan was adopted 
from the system so admirably carried out at Mettray by M. Demetz, 
although, the families at Hill being larger in number than those 
at Mettray, the control of the master is not so effective. The sepa- 
ration of the families, however, is so well kept up that, except at 
chapel, many of the boys never see each other. The boys learn and 
work alternately, half of the number being at school while the other 
half are employed as shoemakers, as tailors, as assistants in the dairy, 
in brickmaking, or at farm-work. Each school has a playground 
attached. There is also a bathing-pool, which, under proper regu- 
lations, is frequently used. The boys generally enjoy good health, 
The establishment is made to produce as much for its own support as 
possible : thus all the shoes, clothes, &c., required for the boys are 
made in their own workshops; grain, potatoes, and garden-stuffs are 
raised on the farm; the dairy supplies the milk and butter required, ' 
and is in such repute that the surplus produce is in great demand in 
the neighbourhood. Bread is made on the establishment. It is 
panes to visitors to observe the excellent feeling which prevails 
tween the boys and the masters and the officers of the institution. 
The conduct of the boys at chapel is exceedingly decorous : in giving 
the responses, and in accompanying with their voices the neat little 
organ placed in the chapel, they manifest a gratifying amount of 
earnestness. Forty-five of the boys were confirmed by the Bishop of 
Winchester in May, 1859. The disposition of the boys may to some 
extent be judged of from the circumstance that, of 159 boys who were 
out on leave during 1859, only 4 did not return to time. Nineteen 
deserted the school during the year. Five had to be committed to 


prison. 

Among the sources of income of the Philanthropic Society, the 
following may be noticed :—The profit of the farm-work in 1859 was 
448/. ; on brick-making, 1067. The amount of work done by the boys 
for employers in the neighbourhood was 156/.; while upwards of 60000. 
was received from government under the Reformatory Acts. The out- 
lay for training and maintenance was,.on an average, about 20 guineas 
for each boy; the total expenditure was 7200/. 

The number of boys received during 1859 was 99; of these abont 
half had lost father or mother, or both; many were the children of 
drunken and immoral parents, Of those discharged during the year, 
43 emigrated, 6 were apprenticed, 5 sent to service, 4 to sea, and 35 
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were sent to friends, About 900 boys have been sent out as emigrant® 
to Canada, the United States, and Australia, since the commencement 
of the school. From a statement showing the disposal of the boy® 
during four years, 1855-1858, it would appear that about 11 per cent- 
of the emigrants, and about 23 per cent. of those in home employments, 
rela) into critne. 

uch of the success of the Philanthropic Society’s operations is due 
to the excellent management of the Rev, Sydney Turner, now govern- 
ment inspector of reformatories, who was chaplain and secretary to the 
institution for a number of years. 

The following reformatories are in operation in and near Bristol :— 
Kingswood (established 1852), for 100 males; Red Lodge (1854), for 
60 girls; Arno's Court (Roman Catholic, 1856), for 300 females. The 
Liverpool Farm School, situated at Newton, near Warrington, with 
accommodation for 80 boys, was esta! lished in 1859. The magistrates 
in Liverpool have taken pains to apply the provisions of “ The Youth- 
ful Offenders Acts,” and the results have been highly satisfactory. In 
the five years preceding the passing of these Acts the average number 
of juvenile offenders committed to prison was 1030; in the five years 
following the average fell to 751; the highest number was 1148 
in 1852; the lowest 486 in 1858, The daily average of juveniles in 
prison in 1854 was 110; in 1859 it was a fraction under 25. The 
gangs of juvenile offenders which formerly infested and plundered the 
town have been quite broken up. Parents have been called upon, in 
accordance with the provisions of the Acts, to pay towards the expense 
of thus reforming and training the children they have neglected, the 
amount reaching, on an average, about 250/. a year. ueter had a 
Female Refuge for discharged prisoners of the Western Counties as 
early as 1836, with acoommodation for 20 inmates: it has now, in 
addition, the Devon and Exeter Reformatory Farm School, at Bramp- 
ford Wood, founded in 1855, for 30 boys, and the girls’ reformatory for 
the Western Counties, for 50 inmates, commenced in 1858, The 
Castle Howard Reformatory, at Welburn, near York commenced in 
1856, with accommodation for 80 boys, receives youths sentenced to 
detention who have been previously once, or oftener, convicted, from 
the North and East Ridings, the City of York, and the town of Hull. 
The boys are employed chiefly in spade husbandry. and are much in 
request as labourers by the farmers in the neighbourhood. The num- 
ber of juvenile offenders in the North and East Ridings has greatly 
diminished since the opening of the school. With respect to the town 
of Hull, the testimony of the sitpendiary magistrates is, that “ juvenile 
crime, as a system, is broken up.” The Manchester and Salford 
Reformatory, at Blackley, has accommodation for 50 boys. At Dir- 
mingham, the Saltley Reformatory {nstitution, Small Heath, has 
accommodation for 100 boys; and the Smethwick Reformatory has 
accommodation for 45 girls. At Wakefield, the West Riding Reforma- 
tory School for girls was commenced in 1856. 

REFRACTION, REFRANGIBILITY. Refraction is the turning of 
a ray of light, heat, or other imponderable substance from its direction, 
when it falls obliquely on the surface of a medium differing in density 
from that through which it had previously moved. The differently 
coloured rays of light have different degrees of refrangibility, as evi- 
denced by the common prismatic spectrum; in other words, the re- 
fractive indices of different lights vary for a given medium. The 
fundamental law of refraction and the optical etfects of this law are 
disoussed under the heads Licut and Optics, and a table of refractive 
indiges is given in the article Oprscs, PracricaL. For the different 
tefrangibilities of the rays, the articles Dispersion and AcHROMaATIO 
may be confulted, and for one of the most striking phenomena theneé 
arising see KarxBow. On the subjects of Fraunhofer’s lines and of 
double refraction, see Dispersion and UnpuLaTory THEORY. 

The doctrine of refraction, as distinguished from reflection, is called 
dioptries, and the caustics formed by the continued intersections of 

rays emanating from a luminous point, are termed dia- 
caustics ; properly speaking, these are surfaces, but by confining the 
investigation to the plane of refraction, they are generally treated as 
curves. A diacaustic curve, like a catacaustic, has the property of being 
rectifiable, They are noticed in the articles above quoted, but they 
are rather objects of analytical dexterity than of practical use. 

So long as the medium into which the refracted ray enters remains 
of uniform density, the ray will pursue a straight course, but every 
alteration of density in the medium gives rise to a corresponding 
deviation in the path of the ray. Now the air is a medium of which 
the density continually increases as its altitude above the surface of 
the earth diminishes; its density is also altered in the same stratum 
by inequality of temperature, and frequently from the aqueous and 
other vapours which it holds. Hence arise the ordinary terrestrial 
refraction and the phenomena of Mirage, Fata Morgana, &., which are 
treated under their respective heads. 

A ray of light proceeding from a star which is not vertical, on enter- 
ing the atmosphere is bent towards the radius drawn from the earth’s 
centre to its point of incidence, and upon its successive incidences on 
the lower strata it continues to bend towards the successive radii, thus 
describing a curvilinear trajectory through the air. ‘he star is visible 
in the direction of the tangent to this curve, at the point at which it 
meets the eye of the spectator; hence the apparent altitude of the 
stars is increased by refraction, and thus the sun, moon, &ec., are visible 
before the real time of rising and after that of setting. ( 


From the causes above assigned for atmospheric refraction, it follows 
that the nearer the direction of the ray is to the plane of the horizon, 
the greater is its refraction, and the refraction is nothing when the ray 
is vertical, This is the cause of the apparently oval forms of the sun 
and moon in the horizon; for the sun's angular diameter being taken 
at 32 minutes, its lower limb is elevated through horizontal re 
more than its upper by 4 minutes 54 seconds, 


Atmospheric refraction of the solar rays after sunset, combined wih 


subsequent reflection, is the cause of twilight, and also of the light 
thrown on the moon's surface when eclipsed by the earth, 

The amount of refraction of rays proceeding from a celestial body 
would be proportional to the tangent of its zenith distance, if the 
atmosphere were homogeneous, and the zenith distance suffici 
smull to allow us to regard the refracting strata of air as bounded by 
bene surfaces, Not only, however, is the atmosphere defective in 

omogeneity, but its state is continually altering, as shown by the 
barometer, thermometer, and hygrometer. A partly empiric fo: a, 
the result of numerous observations made by Bradley, gives a go 
correction relative to the first two of these instrunients, namely:— 


Let r = 57” x tang. zenith dist. (2) ; 
h = height of thermometer (Fahrenheit) ; 
@ = altitude of barometer in inches, 
R = the required a ing then shall 
Pay 400 . ah 
R= 57”. 556° 350-4h - tan @— SP) nearly. . 


Similar formule have been the objects of analytical research to 
Laplace and other modern mathematicians; their results are however 
not well adapted for insertion in this work. . 

REFRACTION, DOUBLE. [Po.arization or Liou. 

REFRIGERANTS are remedial agents which directl i 
force of the circulation, and reduce the heat of the body ora 
of it, without occasioning any diminution of the ordinary sensi 
nervous energy. This definition must not be considered as 
cold from among the number of such agents, because it is capab 
when cartied to extremes, of rendering the sensibility null, and utterly 
extinguishing the nervous power; it is only its moderate and ther 
peutical employment which is here oouthiplatad: Cold, however, ha 
of late been recommended to be carried locally to an extreme degree, 
utterly destroying for a time and special purpose the beg 4 bos 

mue 


acting as an anesthetic. It is likewise applied to the spine w: 
benefit in some cases of tetanus, 

The manner in which refrigerants effect the ends which they accom- 
plish is far from being understood; and a remarkable feature in thei 
character is, that they display their peculiar effects chiefly when the 
action of the organs is above their natural standard, and more | reat 
than natural is evolved. Till we have a perfect knowledge of the 
sources and mode of formation of animal heat, we are not likely to 

ess a correct theory of their mode of operating ; and at present, fo 
ever plausibility the mere chemical hypothesis of Dr, Murray exhibits, 
we cannot consider the evolution of animal heat to be other than a 
vital process, This function is mainly carried on in the capillaries or 
extreme vessels, and is much influenced by the amount of supply of 
nervous energy to these vessels. Hence, when a limb is paralysed, it 
is colder than the opposite sound member; or when a single nerve is 
injured, the parts supplied by it have a lower temperature than the 
surrounding ones. Whatever, therefore, hinders the free sl 


cation of the nervous power to a part or to the whole system, 
lessen its quantum of animal heat. By applying to the surface of the 
body any acid, the calibre of the capillaries is lessened, and hence the 
Jeness which is observed, owing to less blood entering them, As the 
lood furnishes the pabulum from which the nerves evolve the heat, 
the less fuel the vessels contain, the less potent will be the 
resulting. The introduction of any article of the class of refrigerants 
into the stomach appears to operate by sympathy on the whole 
vascular system, as may be seen in the case of dilute sulphuric acid 
checking cory oy The agents which are usually regarded as 
refrigerants are weak vegetable acids, or very greatly diluted mineral 
acids ; some saline, neutral, or super salts; and cool air, ice-cold water, 
and externally evaporating lotions, An indirect refrigerant is found in 
diminishing the quantity of animal food. [AnrrPHLocistic TREat- 
ment; Batuina; Lorions. “i 
REFRIGERATION OF THE GLOBE. Since the mathematical 
researches of Fourier regarding the diffusion and conduction of hea‘ 
in a mass constituted as the earth appears to be in the parts ‘near the 
surface, have become in some degree known, geologists have been much 
encouraged in attempting to connect with a gradual change and 
diminution of the internal temperature of the globe, such as would 
be consistent with Fourier's theoretical results, the higher order 
geological inferences. The phenomena of a general if not Kise 
base of once melted rocks tay all the strata, the peculiar (o 
called metamorphic) condition of the lowest of these as compared 
the upper, the absence or rarity of fossils in the lowest strata, 
evidence of even general high surface temperatures on the an 
land and in the ancient sea as contrasted with the modern distrib 
of climates, are all consequences supposed to be derivable Soom 
assumption of the earth having once been thoroughly very hot, and 
being now partially cooled by radiation of heat into the aud blaostary 
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and stellar spaces around us. But though such a deduction of pheno- 
mena from a primal condition of our planet is or appears to be 
correct enough to justify geologists in employing the hypothesis as a 
means of discovering truth, they must be cureful neither to disregard 
inquiries into the certainty of the fundamental assumption, nor to 
agen @ scrupulous examination of its consequences. 

the first point Professor Whewell communicated to the Geo- 
logical Section of the British Association at Dublin (1835), some 
observations which are likely to be influential on the second point, and 
which can neither be condensed nor amended. 

* The heat of the interior parts of the earth has always been treated 
of by those who have established the theory of heat upon mathematical 
principles, They haye hitherto considered it as proved upon such 
principles, that the increase of temperature of the substance of the 
earth as we descend proves the reality of an original heat. . But M. 
Poisson, in his ‘ Théorie de la Chaleur,’ just published, dissents from 
this opinion, and is disposed to assign another reason for the higher 
temperature below the surface. He observes that the cosmical regions 
in which the solar system moves have a proper temperature of their 
own ; that this temperature may be different in different parts of the 
universe; and that, if this be so, the earth would be some time in 
acquiring the temperature of the part of space in which it has arrived. 


This tem will be propagated generally from the surface to the 
interior And hence, if the solar system moves out of a hotter 
intoa region of space, the part of the earth below the surface 


will exhibit traces of that higher temperature which it had before 
aequired. And this would by no means imply that the increase of 
temperature goes on all the way to the centre.” (‘Report of the 
British Association for 1835,’ p. 66.) 


effects left by glaciers, 
in the valleys of Switzerland and on the surface of the Jura Mountains, 
that the icy mantle which now wraps the High Alps once filled the 
valleys for miles beyond its t limits, and, consequently, that the 
blocks of Mont Blanc and the Valorsine were ied across the Lake 
of Geneva to the Jura, by a mere glacier movement across an ice-filled 
hollow. Dr. Buckland and Mr. Lyell have endeavoured by similar 
evidence and reasoning, by the evidence of scratched, smoothed and 
grooved surfaces of rock, and the appearance of moraine heaps in the 
Highlands of Scotland, near Edinburgh, and in Cumberland and 
Ww , to prove that glaciers anciently covered large tracts of 
the Caledonian and Cumbrian regions. (‘Geol. Proceedings, 1840, 
November and December.) 
Moreover, it is understood to be the opinion of M. Agassiz that the 
covering thus attempted to be demonstrated by its remaining 
in the mountainous of Great Britain, ‘ once extended over 
all the north of Europe the north of Asia and America,” and that 
in this “ mass of ice the elephants and other mammalia found in the 
frozen mud and | of the arctic regions were imbedded at the time 
of their ."" To the quick melting of this immense mass of 
ice and the currents of water which resulted, the author attributes the 
ner omy and deposition of the “masses of irregularly rounded 
and gravel which fill the bottom of the valleys, innumerable 
boulders having at the same time been t , together with 
mud and gravel, upon the masses of the glaciers then set afloat.” (See 
the work of M. Agassiz, entitled ‘ Etudes sur les Glaciers de la Suisse,’ 
and the accounts of his observations before the British Association at 
Glaagow in 1840.) 
Now it is obvious that in examining this speculation, two ways are 
: first, a careful comparison of the phenomena with the hypo- 
thesis which is proposed for their explanation; secondly, an inquiry 
into the probability of the conditions which might render such a 
general and extreme refrigeration of the globe as the hypothesis 
requires possible. Confining our remarks to the former process, we 
may observe : first, that to admit the ancient existence of glaciers in 
some of the Highlands and Cumberland valleys which display glacial 
, ig one thing ; to admit glacial action as the physical cause of the 
ion of ers evr vel, another. Glaciers oe found at rm 
in corresponding latitudes and at corresponding elevations in 
pt rts of America: a local effect of causes which may be con- 
ceived ok oni crrmeage J ewer =>) equal effect in the northern zone : 
but the distribution of boulders and gravel.is so péculiar and yet 
#0 various, the dispersion of them so wide in regions where, according 
to the present configuration of the land, they could not be pushed by 
nor carried by floating ice; and the connection of these 
circumstances with DA gr cero organic life, so strict, that it is 
hardly conceivable such effects could be due to anything but a cause 
taneously general or successively repeated. Of the physical 
causes by which the explanation of this great phenomenon has been 
attempted, it will suffice to mention three :— 
1. Great and extensive oceanic action consequent on mighty mis- 
placements of the eolid land, and corresponding changes of land and 
Ben. 


‘2. Repeated local displacements of land and sea, and consequent 
litoral action. j 


8. The melting of great circumpolar glaciers, and the drifting of 
floating ice. 

During the period of nearly twenty years which has elapsed since 
the first publication of the preceding portion of this article, much has 
been done on the subject, both by mathematicians and geologists. The 
consequences of admitting the hypothesis of the refrigeration of the 
globe, and the history of the gravel containing sea-shells alluded to 
above, and now called the ‘northern drift,” on been rigorously 
investigated. Until within this period, the only change of climate 
which had been recognised by geologists as having taken place during 
the earth's geological history was one from a higher to a lower tempe- 
rature ; and for those who believed in the primitive heat. of the globe, 
however originated, that heat afforded one obvious cause for this 
higher temperature at remote geological epochs. When, however, an 
examination of the phenomena of the “ glacial epoch” (first conceived by 
Agassiz) during and on the gradual termination of which that drift was 
accumulated, rendered it necessary to recognise a change of climate in 
our own region of the globe (as indicated by the facts noticed in the 
proposition 1 above) from a lower temperature during that period toa 
higher subsequent temperature, new conditions were added to the 
problem. As we have seen, two other causes had been already sug- 
gested, which might possibly account not only for a change from a 
higher to a lower superficial temperature, but, also for oscillatory 
changes. One of these assigned causes rested on the fact of the trans- 
latory motion of the whole solar system in space, and the hypothesis 
proposed by Poisson of the variable temperature of the different 
regions through which it might pass; thus the other cause assigned, 
pointed to in propositions 1 and 2 above, was the influence of different 
configurations of land and sea on the climatal state of particular 
portions of the earths surface. No attempt, however, was made to 
examine the efficiéncy of these different causes to account for all the 
phenomena which might be referable to them, until Mr. William 
Hopkins, F.R.S., of St. Peter's College, Cambridge, when president of 
the Geological Society of London, undertook a remarkable investigation 
contained in a paper communicated to that society in 1851, and pub- 
lished in its ‘Quarterly Journal,’ vol. viii., pp. 56—92, ‘On the Causes 
which may have produced Changes in the Karth’s Superficial Tempe- 
rature, He also returned to the subject in his anniversary address to 
the society in the following year, printed in the same volume. From 
these papers is derived the following view of what may be regarded as 
the actual condition of the theory of the refrigeration of the globe; 
but we have stated the subject in a somewhat different order from that 
adopted by the author. : 

lf there be any propositions in experimental science which may be 
deemed incontrovertible, the following, Mr. Hopkins conceives, is one 
of them :—“ If a mass of matter—such, for instance. as the earth with 
ita water and its atmosphere—be placed in space of which the tempe- 
rature is lower than its own, it will necessarily lose a portion of its 
heat by radiation, until its temperature ultimately approximates to 
that of the cireumambient space, unless this reduction ot temperature 
be prevented by the continued generation of heat,” This proposition, 
it will be seen, is equivalent to an explicit statement of the theory of 
the refrigeration of the globe in all its generality. Now, assuming the 
primitive temperature of the globe to have been very much greater 
than at present, there is manifestly no difficulty in accounting for any 
higher superficial temperature than the present, at past epochs, pro- 
vided those epochs be sufficiently remote. They must, however, be 
exceedingly remote to enable us thus to account for a variation of 
temperature which should sensibly affect the climatal conditions in 
any part of the earth. If the cooling of the earth were to continne 
for an indefinite period of time,—assuming the temperature of external | 
space, the sun, and the earth's atmosphere to remain as at present,-— 
the superficial temperature would approximate indefinitely near tu a 
certain limit. The ditierence between that limit and the earth's 
present superficial temperature is the etfect due to the remains of the 
primitive heat. Theory gives us a simple relation between the amount 
of this effect and the rate of increase of temperature in descending 
beneath the earth’s surface. Knowing the one, we can immediately 
determine the other, and thus, having ascertained the rate of increase, 
we know the amount of superficial temperature which is now due to 
the earth’s primeval heat, assuming always that heat to be the cause 
of the existing internal temperature of the globe. This amount is 
thus proved not to exceed about the one-thirtieth part of a degree of 
the Centigrade thermometer, so nearly has the earth's superficial tem- 
perature approximated to that ultimate limit beyond which it could 
never descend, supposing external conditions to remain the same. It 
has been shown, on high mathematical authority, that to reduce the 
superficial temperature of the earth by one-half of the above amount, 
or one-sixtieth of a centesimal degree, it would require the enormous 
period of one hundred thousand millions of years. “It would doubt- 
less,” says Mr. Hopkins, “ require us to go back into the past sume 
such immense period as this to arrive at the epoch when the super- 
ficial temperature should have exeeedel its present amount by even 
oue or two degrees. At the same time, the rate of increase of tempe- 
rature in descending beneath the surface would be much more rapid 
than at present. [‘The present rate is about 1 Fabr., or §° UC. for every 
60. feet of depth.) If the superficial temperature amounted to 2.C, 
above its ultimate limit, instead of having jth of a degree, the rate at 
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which the temperature would increase in descending would be about 
sixty times as great as at present ; that is, there would be an increase 
of 1° C, for little more than 1 foot of depth.” : 

“ It must be recollected that this state of terrestrial temperature, if 
due to the cause we are considering,” that is, to the refrigeration of the 
globe, “ could only have existed at times which, even in a geological 
sense, must have extremely remote. The important peculiarity 
of this state of the earth would seem to consist in the simultaneous 
existence of a superficial temperature, and therefore of climatal con- 


ditions, very — the same as at t, with an internal tempera- 
ture at the depth of a few h feet and upwards, immensely 
greater than at present.” 

With regard to the reason assigned by Poisson for the higher tempe- 


rature below. the surface of the earth and its changes, as cited above in 
Dr. Whewell’s observations, Mr. Hopkins remarks: ‘‘ What may have 
been the eager effect of this cause in the lapse of indefinite time, it 
is impossible to say; but I cannot understand how it could be very 
considerable without a totally different distribution of the group of 
stars to which the sun should belong, or the near approach of the solar 
system to some individual star. The latter hypothesis, however, would 
be inconsistent with the integrity of the solar system as it now exists, 
if we suppose the proximity to any single star to become such as to 
produce any material modification of terrestrial climate; and perhaps 
it may be difficult to conceive how the first hypothesis should escape a 
similar objection. At all events it may be regarded as certain that 
according to neither of these hypotheses can any considerable effeets 
have been produced by this cause on terrestrial temperature within the 


later Tertiary period, and that we cannot thus account for the cold of | mated 


the glacial epoch.” 

With respect to the third supposed cause of changes in the earth's 
superficial temperature, we need not follow Mr. Hopkins, as it does 
not belong to the subject immediately before us; his masterly ex- 
position of it will be found in the papers already cited. For the 
special history of the glacial epoch, we may refer to Sir C. Lyell’s 
‘Manual of Elementary Geology,’ tifth edition, ch. xi. and xii. Mr. 
Hopkins, in continuing his researches in physical geology, has inves- 
tigated the effects due to the remains of the earth's “ primitive heat ;” 
an account of his results, together with the principal known facts of the 
earth’s internal temperature, will be given in the article Temprra- 
TURE, TERRESTRIAL, D1sTRIBUTION OF. 

REFUGE, HARBOURS OF. In the year 1840 a commission was 
appointed “ to visit the coast between the mouth of the Thames and 
Selsea Bill; to examine the ports on that coast with reference to their 
being rendered available as places of shelter for vessels passing through 
the Channel in cases of distress from weather, and also as places of 
refuge for merchant vessels from enemies’ cruisers in time of war, and 
more especially as to their being made stations for armed steamers 
employed for the protection of our trade in the narrow parts of the 
Channel,” The commission made a report, but no measures appear to 
have been taken in consequence. 

A select committee of the House of Commons on shipwrecks, in a 
report presented in 1843, recommended the formation of harbours of 
refuge in the British Channel, at the same time stating that they 
refrained from pointing out any particular situations for such harbours, 
from a conviction that such situations would be best decided by a 
body of scientific and experienced persons whose attention should be 
specially and exclusively directed to the subject. 

On the 2nd of April, 1844, the Lords of the Treasury, on the 
suggestion of Sir Robert Peel, then First Lord of the Treasury, 
appointed a commission consisting of twelve experienced naval and 
military officers and civil engineers to inquire into the most eligible 
situations for a harbour or harbours of refuge in the Channel. 

The report of the commissioners is dated August 7, 1844, and was 

ted to the House of Commons pursuant to an address dated 
h 6, 1845. The treasury minute under which the commissioners 
acted assigned three principal objects of investigation :—1, the selection 
or formation of harbours of refuge for the safety and convenience 
of vessels navigating the Channel; 2, that in times of war, such 
harbours might become stations for ships of war; 3, the expense of 
constructing new works, as compared with the public advantages likely 
to result from such works. The commissioners express their unani- 
mous conviction that additional means of protection for the south- 
eastern coast of England are absolutely necessary. The harbours 
between Portsmouth and the Thames are only tidal harbours, and 
none of them are at present accessible to large steamers, The report 
recommends certain ports and positions as harbours of refuge and 
roadsteads, and certain breakwaters and military defences in con- 
nection with them, so as not only to afford shelter to merchant ships, 
but also to provide means by which, with the advantages of steam by 
sea, and railroads and telegraphic communication by land, the naval 
and military force of the country may be thrown on any point of the 
south-eastern coast in a few hours. 

The followmg harbours and positions were especially examined :— 
Foreness, near the North Foreland ; Rdmsgate; the Brake, or Small 
Downs; Dover; Dungeness; Beachy Head, Eastbourne, and Sea- 
ford; Newhaven; Portland and Weymouth; Harwich Harbour. Of 
these places four are selected, Dover, Seaford, Portland, and Harwich, 


; REGALIA. 


1000 


of which the commissioners estimated the expense required for the 


construction of the works which recommended as follows :— 
Dover, 2,500,0001,; Seaford, 1,250,000/.; Portland, 00,0002 ; 
Harwich, 50,0001. It was recommended that Dover Bay should be 
converted into a large harbour by means of breakwaters, with an area 
of 520 acres up to low-water mark, and an entrance 700 feet wide on 
the south front and another 150 feet wide at the east end. Its situation, 
four miles and a half from the Goodwin Sands, and out 
favourably to protect the navigation of the narrow seas, is ly 
suitable as a station for a squadron of ships of war. It was recom- 
mended to construct a breakwater in Seaford Road, for the protection 
of trade and as a station for armed vessels. Portland, as the 

of the narrow part of the Channel, and with reference to the 

Islands, was recommended as another station for a squadron. The 
construction of a breakwater there, it was stated, would be , cheap, 
and expeditious, as a large part of the island the bay is crown 
property, and contains abundance of stone: the ing: ‘is 
exceedingly and the island has abundance of water for Supply 
of ships. e island has great natural advantages for defence, 
pra oN gine apt ar during war to any extent 
that may be required. Harwich bour, formed by the junction of 
pearance cymepesun tame ra of water 
an olding-ground over an extent capable of containi 

huni ships. By | the construction of a ae water and dred ee of 
get rid of certain shoals, the commissioners considered that it might be 
ete one of the finest and most useful harbours in the 

om. 


Such is a sketch of the report upon has 
acted, and in some of its details it is so utterly ridiculous that the 
nation has reason to blush for the ay our official science mnst 
bear in the eyes of foreigners ; nor oe the results actually attained 
by the works executed been much superior to the scientific 
reasoning on which they were based. The works at Harwich 
been completed, and already the laws of the tides on this part of the 
coast have produced the silting-up which ought to have been foreseen. 
At Dover, the works proceed slowly and with difficulty ; but 
it has been found that they have produced an alteration in 
flow of the littoral current, and in the advance of 
which has en the stability of the present 
west side of the . Any one accustomed to the acti 
marine currents must have known that such would have 
case; but then such a person would never have dreamt of j 
these questions by the analysis of some bottles of sea-water. 
Symonds was perfectly correct in his view of the question, if 
were necessary that a great expense should be incurred in the formation 
of a new harbour of refuge on this coast, it should be 
Dungeness, or at the mouth of the Ouse, near Newhaven—without, of 
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a very equivocal reputation.. ? 

e want of harbours of refuge on the south and the 
east coast of England continues to be felt ; for between the Tyne and 
the Humber, and between the Humber and the Thames, there is no 
safe refuge ; nor can a vessel of great draught of water find any shelter 
in the British Channel between the Solent and the Thames. isa 
national question; and it is one which it behoves our legislature at 
once to grapple with, in the interest of our now unprotected com- 
mercial marine, 

The commission of 1840 recommended three places as suitable for 
harbours of refuge—Dover, as first in importance; Beachy Head, as 
second ; and Foreness, as third. ; j 
wee of the Commissioners upon the Subject of Harbours of Refuge, 

REGALIA, the ensigns of royalty, ee Se 
used for the several parts of the Smaak of a coronation. 
England, the regalia properly so called are the crown, the sceptre royal, 
the virge, or rod with the dove, St. Edward's staff, the orb or mound, 
the sword of mercy, called Curtana, the two swords of spiritual and 
temporal justice, the ring of alliance with the kingdom, the armille 
or bracelets, the spurs of chivalry, and sundry royal vestments, The 
regalia here enumerated, all but the vestments, are ed in the 
Jewel-Office in the Tower of London. Before the rmation, in the 
time of iat. VIIL., they were constantly kept by the religious of 
theabbey of Westminster ; and are still presented before the king on the 
morning of the coronation by the dean and prebendaries of that church. 

In 1649 a complete inventory was made out of the regalia in the 
Tower, a copy of which may be seen in the additional notes to Taylor's 
‘Glory of Regality,’ 8vo., Lond., 1820; subsequent to which it is 
stated that the crowns, according to order of parliament, were “ totallie 
broken and defaced.” On the restoration of kingly government in the 
person of Charles II., new insignia were made for his coronation, and 
these, with the necessary alterations to accommodate them to their 
successive wearers, and to repair the injuries of time, have continued 
to the present day, Pe 
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REGALS (Regale, It.), a small portable finger-organ, well known 
during the 16th and 17th centuries, and probably much earlier, but 
not now in use: though Snetzler, the celebrated organ-builder, 
informed the Hon. Daines Barrington, about the year 1770, that it was 
in Germany (‘ Archeologia,’ iii. 32); and till 
eighty years ago, if not later, there still existed an officer in the royal 
“Tuner of the Regalls.” In Rees's ‘ Cyclopedia’ 
this instrument is described as having “ pipes of reeds for convenience 
of a mistaken application of the organ- 
” or in imitation of hautboysand other 


ip 
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of such a person, or the period of time during which he possesses 
the power. Wherever there has been hereditary sovereignty, or an 
i office, it has been found necessary sometimes to have 
expedient of appointing a regent. The cases are 
chiefly those of (1) the crown devolving on a minor ; (2) mental inca- 
of the person in whom the kingly office is vested ; (3) temporary 

and coy od im consequence; (4) absence from the realm. 

In the first case the regent has been called in England by the name 


littl : 
when IIL was for discharging the duties of 
royalty on first occasion when his malady became the subject of 
public , question arose, on which the chief constitutional 
and political authorities of the time were divided in their — 
The was this—whetber the heir apparent, being of age, 
and 's eldest son, did not become of right regent. One party, 


i: 
Hk 
i 
i 
i 

i 


$ 
‘| 
4b 
af 
cif 
oe 
E FFE 
ie 
E 
7 
ge 
ae 


ne 
a 
4 


cen! 
i cesipeetineg ebsgeiiaatiia castes taderersegineti ovsrrred'ta tes 
ing in i to the iments ocew: 
of Il. of France; and that writer states (‘ Histoire de la 
Petree tom, i liv. xi.) that, very soon after the battle of 
Quintin (1557), in which the Constable de Montmorenci was 
the French infantry was dispersed, that king 
an ordonnance for the institution of seven legions of foot 
consist. of 6000 men, who were to be raised, or to do 
provinces of the ki m. Each of these legions, 
= colonel, was divided —_ or ee 
latter were appointed , a lieutenant, and an 
-) In ions differed from those 
each of the latter 
to be commanded by six 
colonel ; and under each 
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conceives that the regiments were first: formed from the companies, or 
bands, as they were called, of which, from the time of Francis L., or 
earlier, to that of Henry II., the infantry of France chiefly consisted. 
Each of these bands was commanded by a captain, who, according to 
Brantome, was mestre de camp over his soldiers; that is, he had no 
officer above him except the colonel-general of infantry; and the bands 
were distinguished by the designation of old and new, according to the 
dates of their formation. 

The embodiment of the bandsin regiments could not, it is supposed, 
have been later than 1562, which was in the beginning of the reign of 
Charles IX.; and Daniel gives in support of this opinion the words of 
the historians Davila and Daubigné, who, in stating the events of the 
years 1562 and 1563, mention by name the regiments of Picardy and 
of Brittany ; the former writer, also, in speaking of the renewal of the 
civil war in 1567, says that the queen sent in haste for the colonels De 
Brissac and Strozzi with the old regiments. These last are supposed 
by Daniel to have been the regiments formed of the old bands above 
mentioned, and to have been so called in contradistinction from others 
which may have been more recently raised. In proof that regiments 
then existed independently of the legions, he remarks that, in the 
registers of the French army for the year 1567, mention is made of an 
officer who was colonel of the legion of Picardy, and of another who is 
called colonel of the regiment of Picardy. The regiment of French 
guards was raised in 1563, by Charles [X., for the defence of his 
person ; and the legions of Guienne and Dauphiné, which had been 
instituted by Henry IIL., and disbanded in 1562, were by the same 
prince restored under the name of regiments, the former in 1567 and 
the latter in 1568. Charles also organised other regiments, and it is 
probable that during his reign the denomination became general. The 
word terzo, which, according to Sir James Turner (‘ Pallas Armata, 
1683), was in his time applied by the Spaniards to a regiment, seems 
to indicate that the numerical strength of the latter was considered as 
equal to the third part of that of some other body, as a legion. 

The time when the name and institution of a regiment were adopted 
in England cannot be fixed with precision; but Sir James Turner, in 
the work above quoted, remarks that the word regiment was not then 
a hundred years old; and if it is meant that the word had been nearly 
a century in use in this country, it would follow that it was introduced 
about 1583, or about twenty years after it began to be used in France. 
In the account of the pay of the officers of the army which was raised 
by Queen Elizabeth in 1588, when the country was threatened with 
the Spanish invasion, mention is made of the colonel and lieutenant- 
colonel of the regiment (Grose, ‘ Military Antiquities,’ vol. i., p. 348) ; 
and both colonel and regiment occur in Morrison's account of the arm; 
in Ireland, in 1598. From the time of that queen's reign the Brit 
army has been invariably divided into regiments; and this practice 
has been followed by all the other nations of Europe. 

The army which it was proposed to raise in 1620 for the protection 
of the Palatinate was to have been formed of 12 regiments of infan’ 
each consisting of 13 companies, of which the first, or the colonel’s 
company, was to be composed of 200 men, and the others of 150 men; 
and there were to be 50 troops of horse, each consisting of 100 men. 
At this time, and perhaps earlier, the word battalion came into general 
use to denote either the whole or some division of a regiment. Sir 
Walter 
troops at the of Zama small battalions. Lach of the four regi- 
ments of infantry which were raised by Charles I. to serve against the 
Scots consisted of 1850 men; and in 1659, during the civil wars in 
this country, the Parliamentary forces consisted of 9 regiments of 
horse, each divided into 6 troops of 80 men, and 14 regiments of foot, 
12 of which consisted of 1200 men, and 2 of 1100 men, all exclusive 
of officers. Each of the regiments was divided into 10 companies; and 
there were, besides the regiments, 5 bodies each containing 500 men, 
and 3 others each containing 300 men: these 8 bodies were called 
companies, and probably they corresponded to the companies or 
na ae t ‘teste the French army before the institution of 
regiments. 

Soon after the Restoration all the regiments were disbanded; two of 
them, however, one of which is designated the lord-general’s regi- 
ment of foot, and the other his life-guard of horse, were immediately 
(1661) re-engaged in the service of the crown; and in the same year 
the Scotch corps or band of 1700 men, which in the time of James I. 
had gone into the service of France, returned to England. (Daniel, 
tom. i., liv. x.) This body was then denominated the First or the 
Royal Regiment of Infantry : and it boasts of being the oldest regular 
corps in Kurope. 

In 1684, or near the end of the reign of Charles IL., that part of the 

ish army which was assembled near London was reviewed on 
Putney Heath; and a list of the officers commanding the several 
regiments is given by Grose (vol. ii, Appendix No. x.). The first 
named are three troops of , which apparently were the 
lord-general's life-guards above mentioned. These were afterwards 
disbanded, and instead of them there were raised two troops of horse- 
grenadier ; and in 1788, when the latter were reduced, the two 
regiments of life-guards at the head of the present list of the British 
regiments were raised, The second at the review was the Earl of 
Oxford's ge regiment of horse-guards, which was divided into eight 
troops ; these are the royal horse-guards which constitute the 


igh, in his ‘ History, calls the maniples of the Roman ° 
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third regiment in the mt list. The third was Lord Churchill's 
regiment of dragoons, which was divided into six troops, and which is 
at present denominated the First or the King’s Dragoon-Guards. 

The infantry consisted of the following corps, namely :—Two 
battalions of the royal regiment of guards, now called the Grenadier 
Guards; one battalion of the Coldstream regiment of guards, which 
regiment still bears that name; one battalion of the Earl of Dum- 
barton’s regiment, or the royal regiment of infantry above mentioned; 
and one battalion of the Duke of York's, or the admiral’s, maritime 
regiment, This last, which was named in compliment to the king’s 
brother (afterwards James II,), was pe anges disbanded or con- 
verted into a regiment of marines. No other regiments were at the 
review, but there then existed the queen’s regiment of foot, since deno- 
minated the queen's royal regiment of infantry; the Holland regiment, 
which was raised in 1665, and was so designated because it had served 
in that country, This was then considered as the fourth regiment of 
infantry, after the two regiments of guards, but it was afterwards, and 
is still, designated the third, in consequence perhaps of the reduction 
of the admiral’s regiment. The same regiinent is also called the Buffs, 
from the colour of the facings of the uniforms of the men. In the 
year 1684 a regiment of infantry was raised in Ireland; and this 
appears to have been the seventh, but not being considered as in the 
pay of England till some years afterwards, and other regiments having 
in the interval been raised, it became the eighteenth on the list. This 
is now designated the Royal Irish regiment, the epithet royal having 
been given to it for its gallant behaviour at the siege of Namur in 
1695. 

The augmentations which have since taken place in the British army 
consist of one additional regiment of guards (infantry), called the Scots 
Fusiliers ; of 24 additional regiments of cavalry, making, exclusive of 
the guards, 25 regiments; and of infantry, as many as make 100 
regiments of the line, independently of the foot-guards and the Rifle 
Brigade, the royal regiment of artillery, the corps of royal engineers, 
and the royal corps of marines, The cavalry then consists of 2 regi- 
ments of life-guards, 1 royal horse-guards, 7 regiments of dragoon 
guards (numbered from 1 to 7), and 18 other regiments of cavalry 
(numbered from 1 to 18), of which the Ist, 2nd, and 6th are dragoons, 
the 5th, 9th, 12th, 16th, and 17th are lancers, and the 7th, 8th, 10th, 
llth, and 18th are hussars. The infantry consists of 3 regiments of 
foot-guards, 100 regiments of the line, the rifle brigade, and the 
following colonial regiments :—-3 West India regiments, the Ceylon 
rifle corps, the Cape mounted rifles, royal Canadian rifle regiment, 
St. Helena regiment, royal Newfoundland companies, Gold Coast 
artillery corps, and the royal Malta fencible regiment. To these are 
now added what were the Honourable East India Company's regiments, 
which are now amalgamated with the royal army, 

As the legions of Henry II. of France bore the names of the several 
proyinces where they were raised, so most of the regiments composing 
the line of the British army are distinguished by the names of the 
counties or districts in which the men were enlisted: thus the 3rd is 
ealled the East Kent regiment; the 5th, the Northumberland; the 
6th, the royal Warwickshire; and so on. The second of the guards, 
also, is called the Coldstream regiment. ; 

For the divisions and evolutions of a regiment, see BaTtaLion. 

REGISTER, REGISTRATION, REGISTRY. In feudal times, 
the owner of land, or at least the person immediately entitled to the 
profits arising from it, was usually the oceupier, and his right was 
notorious among his neighbours; for in their presence possession or 
seisin of the land was delivered to him upon the spot by the lord ; they 
signed the instrument, which was evidence of the grant, and they 
formed part of the lord’s court, in which the grant was. usually 
recorded, [Conveyancine.] 

But this simple method of conveyance was in the course of time 
found insufficient for the more complicated cireumstances of society. 
Land by improved cultivation became more productive, and the 
profits arising from it were devoted to more extensive purposes 
then when a large proportion of every great estate was waste. 
Leases of land then became more common, and‘as the lessee was of 
course in actual ion of the premises, possession ceased to be 
sufficient evidence of absolute property in land. Purchasers there- 
fore now require not only proof of possession and production of the 
instrument by virtue of which the apparent proprietor holds the land, 
but also an imvestigation of the title-deeds, or documents which form 
the history of the land; lest any one should hereafter be produced 
which should be destructive of the claim of the supposed owner, and 
therefore of the title of those who derive their rights from him, Thus 
the evidence of a right to land, or to the profits arising from land, con- 
sists partly of possession, partly of the facts disclosed by the written 
documents or title-deeds relating to it, and hence partly again of th 
possession of the title-deeds themselves, : 

But there are many interests in land which exist without either of 
these protections. For instance, A, who is supposed by all his neigh- 
bours to be the owner of an estate which he derives from his ancestors, 

and has oceupied since his father’s death, mortgages the land to B for 
a sum far less than its value: he delivers the title-deeds to B, but (as 
is usual) retains the possession and entire enjoyment of the land 
paying regularly the interest on the mortgage, and being supposed w 
Sb pap tlie paincipal snenep- wien demanded. A then mortgages 
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the estate a second time to C, to whom he gives notice of the prior 
incumbrance to B, and thus accounts for the absence of the title-deeds, 
which C investigates in B's hands. Here we observe that © has an 
interest in the land, without the security which either possession or 
the holding of the title-deeds gives, A has the one, B the other. We 
will suppose the two sums for which the estate is mortgaged to be 
nearly equal to its value. A borrows a further sum upon it from D, 
whom he informs of B's mortgage, but not of O’s; and in case of dis 
pute the Court of Chancery has to decide between the mortgagees. 
This would be an easy task if the rule of equity were undeviating, 
that priority of time gives superior right (qui prior est tempore potior 
est jure); but the rule that where equities are equal, law shall prevail, 
destroys the simpler maxim. The two last mortgagees, C and D, have, 
we may suppose, only an equitable interest in the land, A having 
granted it at the time of the first mortgage to a trustee for 
hundred years, in order that the stipulations of the mortgage-deed 
be fulfilled. [Morraage.] This is called creating a term of years, and 
it has the effect of protecting the estate from any acts done subse« 
quently to the creation of the term, and inconsistent with the objects 
for which it exists. Those terms which have not merged or otherwise 
ceased are called outstanding terms. Now if, in the case supposed, D 
pays off B, and takes an assignment of his mortgage and of the out- 
standing term ; if, to use the technical phrase, he ‘ tacks” B's security 
to his own, he unites in himself equal equity with C, and also the 
legal right which the term gives him; and then he takes precedence 
of ©, who loses the sum which he had advanced, unless indeed he too 
can find and obtain the assignment of an outstanding term created by 
one of A’s ancestors antecedently to B’s, But the case may be more 
complicated, and the means of fraud still further extended. A dies; 
and then comes to light a settlement made by his father, to which A 
was himself a party, which shows that A was entitled to the estate 
only during his life, that the course in which it should go after his 
death had been clearly defined, and that it had been conveyed, by his 
father and himself, to trustees for this purpose. This di r 
destroys the estates of B, C, and D alike. These eases, Or cases par- 
taking of the character of these, whether the result of ignorance, or 
accident, or fraud, are frequent sources of litigation : they arise from 
the jacility afforded for the concealment of deeds by the present 
system of conveying land ; and besides the direct injury which they 
do to the individuals involved in them, they ak a feeling of 
insecurity concerning the titles to land, which, joined to the difficulty, 
often the impossibility, of proving titles, especially by descent, renders 
the alienation of land or the raising of money upon it dithoult and 
costly. Again the advantage derived from obtaining an assignment 
of outstanding terms causes a conveyancer to investigate the various 
transfers and transmissions of them with as much care as the title to 
the fee; and as it may be safest to obtain the assignment of as 
outstanding terms as can be procured, and especially of the most 
ancient, there are a variety of claims to an interest in an estate, all to 
be proved by the seller, and investigated by the fe pees The deed 
too assigning the term is usually distinct from the conveyance of the 
fee, and is often of great length. Hence yast additional expense is 
incurred in the sale and mortgaging of land. : 
But supposing it to be certain that no concealed charge affects land, 
it may happen that the undoubted owner of it may be unable to 
prove his right from want of the title-deeds. N possesses an estate, 
which may be a small part of a much larger estate, of which the 
owner, M, retains the title-deeds, giving to N authenticated or attested 
copies of them, and a covenant that he, M, when required, will pro- 
duce the originals. But M sells the estate, and the title-deeds pass 
into hands not bound by the covenant to produce ; or he dies, and his 
representatives are unknown ; or again, N himself sells his portion of 
the estate, and he cannot transfer the benetit of his covenant 
(Covenant]; or, by a multitude of accidents, the deeds of some of 
them are lost. have been known where the mere expense 
of giving attested copies of deeds, which a person who had contracted 
to sell an estate was bound to furnish, has exceeded the value of the 
estate. oa 
A large proportion of the land in the country is thus unmarketable 
either from the fear of latent incumbrances, or from the inabili: of 
the owner to produce his title-deeds. Prior incumbrances are indeed 
somewhat assisted by the doctrine of courts of equity, that if a sub- 
sequent purchaser or mo: has notice of the previous charge 
before his own transaction with the estate, he shall not by any device 
obtain priority over that charge. But notice does not 
imply knowledge. [Norice.] Notice may be an actual direct intima- 
tion of a fact given to the party or his agents, which is called actual 
notice ; or it may be only something leading a discreet m to an 
investigation, which would enable him to discover the fact; thus the 
existence of a suit (lis pendens) touching the land affects the purchaser 
or mortgagee with notice. This latter class of notice is called consiruc- 
tive ; it is so vague as to be easy of proof, and difficult to avoid; and 
one consequence of the admixsion of it in a court of equity is, that 
solicitors often think it their duty to avoid investigations which might 
lead to constructive notice, and so endanger the priority of their 
client's security. ith 
‘These remarks may assist the unprofessional reader in understand. 
ing the use of a General Publie Register of all deeds or instruments 
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affecting land, in order to secure titles against the loss or destruction, 
or the fraudulent suppression, or accidental non-production of instru- 
ments; to simplify titles by rendering in most cases needless the 
assigument of ou 
Sequences of constructive notice; and to render conveyances shorter 
and more simple. 
To a certain extent such registers have been already established in 
—_— By the 27 Henry VIIL, c. 16, it is enacted that all bargains 
sales of land shall be enrolled. [Barcamy anp Saxe.) The 2 & 3 
Anne, c, 4 (amended by 5 Anne, c. 18) directs that a memorial of all 
deeds, conveyances, and wills concerning any lands in the West Riding 
of Yorkshire may, at the election of the parties, be registered; and 
that any conveyance or will affecting the same lands shall be deemed 
void against.,a subsequent unless a memorial shall be 
i The 6 Anne, c. 35, recites that “lands in the East Riding 
of York, and in the town and county of the town of Kingston-upon- 
Hull, are generally freehold, which may be so secretly transferred or 
conveyed from one person to another, that such as are ill disposed have 
it in their power to commit frauds, and frequently do so, by means 
whereof several persons (who, through many years’ industry in their 
trades and employments, and by great frugality, have been enabled to 
lands, or to lend moneys on land security) have been undone 
their purchases and mortgages by prior and secret conveyances and 
fraudulent incumbrances; and not only themselves, but their whole 
families thereby utterly ruined ;” and then the Act establishes a 
register of the memorials of deeds and wills in the East Riding of 
Yorkshire. The 7 Anne, c. 20, establishes such a register for Middle- 
sex ; and the 8 George II., c. 6, establishes one for the North Riding 
of Yorkshire, and provides that deeds, wills, and judgments affecting 
land may be registered at length, instead of the registration of mere 
memorials of them. In the Bedford Level too there is a registration 
of all deeds affecting land there. These registers, owing to the insufli- 
ciency of their indexes, and to some other defects,do not answer all 
the purposes which might be expected from them, and in many 
respects their arrangements are cumbrous and expensive: nevertheless 
no one has proposed to abolish them. A registration of wills has 
long been established, not certainly upon a good plan, since it is not 
always possible to say beforehand in what court a will has been proved, 
but nevertheless with great advantage. The Act for Abolishing Fines 
and Recoveries (3 & 4 Wm. IV., c. 74) substitutes for them a deed 
which’ is enrolled in the Court of Chancery. In Ireland, in the 
Colonies, in most of the United States, in Sweden, France, and 
Italy, and in many of the German States, registers are established. 
Nor is it found that the disclosures which a register makes of the state 
of landholders’ property produce inconvenience, even supposing such 
disclosures inseparable (which they are not) from all systems of 
registration. It is obviously for the public benefit that the apparent 
extent of a person’s landed pro should not induce men to give 
him a credit to which the actual amount of that property does not 
entitle him. 
' It is clear then that if a register is established, which must be 
sooner or later, it ought to be taken as sufficient notice of the docu- 
ments registered ; and that on the other hand default of registration 
Lr ag leer by any proof even of actual notice. 

e Act 1 & 2 Vict. c. 110 provides that no judgment of the superior 
courts, or decree of the courts of equity, shall affect lands unless a memo- 
randum thereof be registered in the Court of Common Pleas. It also 
enacts that no pending suit (lis pendens) shall affect the purchaser or 
mortgagee with notice, unless a similar memorandum is , this 
entry also being renewed every five years. The Act also requires crown 
debtors to be registered in the same office, and provides means for 
obtaining and from their liabilities to the 
paseo dir the Act does not require the renewal every five years of 


P ortgagees since the passing of the 
Act 23 & 24 Vict. c. 38 (28rd July, 1860), are not even affected by this 
registration of judgments, however, unless process of execution be also 
issued and regi before the date of conveyance or mortgage, 
and enforced within three calendar months after such registration, 

REGISTER ACT. ([Surprtye.] 

REGISTRATION OF BIRTHS, DEATHS, AND MARRIAGES. 
Parish registera were not kept in England till after the dissolution of 
the monasteries. The 12th article of the injunctions issued by 
Cromwell, Henry VIIL.'s secretary, in 1538, directs that every clergy- 
man shall, for every church, keep a book wherein he shall register 
weekly every marriage, christening, and death ; any neglect being made 
penal. In the first year of the of Edward VI, (1547), eccle- 
siastical visitors were sent through different dioceses in order to 
enforce various injunctions, and, among others, that of Cromwell with 
respect to parish registers. In the ing of Elizabeth's reign this 
injunction was repeated, when the clergy were required to make a 
protestation in which, among other things, they promised to keep the 
register-book in a proper and manner, In 1694 an Act 
(6&7 Wm. LiL ec. 6) for a general registration of e3, births, 
and deaths, was merely for purposes of revenue : it is entitled 
“ An Act for granting to his Majesty certain rates and duties upon 
Marriages, Births, and Burials, and upon bachelors and widowers, for 
the term of five years, for carrying on the war against France with 


tstanding terms; to protect them from the con-. 


vigour.” It is a very long Act, in which the duties are minutely set 
down. A supplementary Act was (9 Wm. III. c. 82), entitled 
“ An Act for preventing frauds and abuses in the charging, collecting, 
and paying the duties upon marriages, births, burials, bachelors, and 
widowers.” The 52 Geo. III. ¢, 146 (28 July, 1812), entitled “An 
Act for the better regulating and preserving parish and other registers 
of births, baptisms, marriages, and burials in England,” made some 
alteration in the law, chiefly with reference to having the books made 
of parchment or strong paper, and to their being kept in dry and well- 
painted iron chests. 

The Registration Act (6 & 7 Wm. IV. oc. 86: 17 Aug., 1836), 
entitled “An Act for registering Births, Deaths, and Marriages, in 
England,” came into operation July 1, 1837. By the 44th section of 
the 6 & 7 Wm. IV. c. 85, entitled “ An Act for Marriages in England,” 
the provisions of this Registration Act are extended to the Marriage 
Act, and some further facilities and regulations were given by the 19 
& 20 Vict. ec. 119. 7 

The most important provisions of these Acts are the following :—A 
general registry-office provided in London at Somerset House, Annual 
abstract of registers to be laid before parliament. ~ Register-offices 
to be provided in each union by the guardians, and to be under the 
care of the superintendent-registrar. Registrar and deputy to dwell in 
the district, and their names and additions to be put on their dwelling: 
houses. Register-books to be provided by the registrar-general,\ for 
making entries of all births, deaths, and marriages of his majesty’s 
subjects in England, according to prescribed forms. Registrars 
authorised and required to inform themselves carefully of every birth 
and death which shall happen within their district, and to learn and 
register as soon after the event as conveniently may be done, the 
particulars required to be registered touching every birth or every 
death. Parents and occupiers, within forty-two days atter birth and 
five after death, to give notice thereof to registrar; and owners and 
coroners to do so forthwith in cases of foundlings and exposed dead 
bodies. Parents and occupiers, on being required by the registrar, 
within forty-two days, to give all the particulars required to be 
registered respecting birth. Children born at sea to be registered by 
the captain, After the expiration of forty-two days from the birth of 
the child, it can only be registered within six months, on the solemn 
declaration of the particulars before the superintendent-registrar, who 
is to sign the entry, and to receive 2s, 6d. and registrar 5s, extra fee; 
and no registration, after forty-two days, shall be made otherwise than 
as above, under a penalty of 50/, Births are not to be registered after 
six months, and no registration after that date is to be received as 
evidence. Name given in baptism may be registered within six months 
after registration of birth, on production of a certificate by the 
minister. Some person present at death, or occupier of house, is 
required to give particulars of death, on application by registrar, within 
eight days; registrar to make entry of finding of jury upon coroner's 
inquests, i of persons dying at sea, containing particulars, to 
be kept by the captain. Registrar to give certificate of death to 
undertaker, who shall deliver the same to the minister or officiating 
person, and unless such certificate is deliveréd the minister must give | 
notice to the registrar ; but the coroner may order body to be buried, 
and give certificate thereof; and if any dead body shall be buried 
without certificate of registry or of inquest, and no notice given to the 
registrar within seven days, the party forfeits 10/. Every register 
must be signed by the informant. Registrars to make out accounts 
quarterly, to be verified by the superintendent, and are to be paid by 
the guardians, as directed. Marriage register books to be provided by 
the registrar-general for ministers. Marriage registers to be kept in 
duplicate, and every entry shall be signed by the clergyman, or the 

ng officer, or secretary of Quakers and Jews, by the persons 
married, and by two witnesses, Certified copies of registers of births 
and deaths to be sent quarterly, and the register-books when filled, to 
the superintendent-registrar. Duplicates and certified copies of 
registers of marriages to be sent to superintendent-registrar. Super- 
intendent-registrars to send certified copies of registers to the general 
register-office. Searches may be made and certificates given by the 
ms keeping the registers, on payment of the fees prescribed. 
dexes ince kept at general register-office, searches allowed, and 


certified copies given. Certified cupies (certificate to bear a penny 


stamp, to be also paid for by the applicant) given at general register- 
office to be sealed, and shall then be evidence without farther proof, 
Ministers, &c. may ask parties married the particulars required to be 
registered; and wilfully giving false information is perjury. The 
penalty for not duly registering births, deaths, and marriages, or for 
losing or injuring the registers is not to execed 601, The penalty for 
destroying or falsifying register-books, or entries therein, or giving 
false certificates, is felony. Accidental errors may be corrected, within 
one month, in the presence of the parties. 

Another Act was passed (1 Vict. °c. 22—June 30, 1837), entitled 
“ An Act to explain and Amend two Acts passed in the last session of 
Parliament, for Marriages, and for registering Births, Deaths; and 
Marriages, in England.” ‘This Act consists chiefly of arrangements 
necessary to extend and improve the provisions of the Registration 
Act. 

Previous to the Registration Act coming into operation it was 
necessary to divide the country into districts of convenient size for 
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equalizing the labours of the registrars by contracting the area where 
the population was dense, and extending it where the jon was 
thin, To each district a registrar of births and deaths is appointed, 
and also a registrar of marriages; and in each union there isa super- 
intendent-registrar. The registrar of births and deaths is appointed by 
the guardians, and is always a resident in the district in which he acts. 
The registrar of marriages is appointed by the superintendent-registrar, 
subject to the approval of the guardians. 

On August 7, 1854, an Act for assimilating the registration of 
births, deaths, and marriages in Scotland to that of England was 
passed. A registrar-general was appointed, and the returns of the two 
kingdoms are now annually laid before parliament. The measure has 
not yet been applied to Ireland. ; 

REGISTRATION, (Scotland.) The registration of documents in 
Scotland is intimately connected with the titles of real property, and 
with the execution of the law. It is thus divided into two distinct 
departments, which may be considered separately—Registration for 
Preservation and Registration for Execution. 

Registration for Preservation, in its simplest form, is merely the 
preserving of an attested transcript of any deed in a public register, 
that thus an authentic copy may be had recourse to in case the original 
should be lost. Besides the regular statutory records of particular 
deeds, there are books attached to the several courts of civil juris- 
diction, in which parties may for their own convenience register such 
documents as do not require by any special obligatory law to be 
recorded. It is a general rule that extracts from any such records 
may stand in the place of the originals when these are not forth- 
coming. In the case of deeds, of which, as will be seen below, it is 
not the deed itself, but its registration, that makes the completed title, 
an extract from the register is the proper document to be produced, 
In actions, however, the object of which is the annulling the deed on 
some legal ground, the original must be produced if it be accessible. 
It is usual to speak of registration for preservation as being also for 
publication; and in this sense, when a deed is of such a character that 
to make it effectual in the grantee's favour it must have been delivered 
to him by the grantor, such registration is in the general case equiva- 
lent to delivery. It will operate in this respect in adjusting questions 
of competing right, as where a father makes over to one child the pro- 
perty that, in case of his dying intestate, would go to another, and 
registers the deed. The registration of ordinary documents for 
preservation was sanctioned by the Act 1698, c. 4, which generally 
extends to registration “in any authentic public register that is 
competent.” Besides the central register attached to the supreme 
court, there are others connected with the Sheriff and Corporation 
Courts; but it does not appear to be distinctly settled what may be, 
with reference to various descriptions of documents in each case, a 
“ competent ” register. 

The most important of the registers for preservation is that of the 
*Sasines and Reversions,’ the former word expressing the act by 
which an estate is created or transferred in heritable (that is, real) 
property, the latter the attestation of the extinction of a burden (that 
is, of the devolution of a temporary estate on the person entitled to 
the remainder). This system has been gradually formed. In its 
present state its main operative principle is, that: when a title to land 
appears on the register, no latent title derived from the same authority 
can compete with it, and that registered titles rank according to their 
priority ; so that if A first sell his property to B and execute the 
proper conveyance, and subsequently sell the same ey to C, if C 
get this title first recorded it cannot be questioned by B, who has only 

is pecuniary recourse against A, In pursuance of this system, in 
transactions regarding land, the public records are relied on as affording 
the means of ascertaining the character and title, and after they have 
searched for the period of prescription, or examined over a period of 
forty years [Prescription], parties can trust that there are no latent 
rights, and may safely deal with the person who professes to dispose of 
any right connected with it. The origin of this system may be traced 
to the commencement of the 16th century, when the notaries were 
required to record their proceedings in their protocols, and the other 
officers connected with the feudal transference of land were bound to 
make returns of their official acts. In 1599 an Act was passed in which 


an effort was made to produce regularity in these registers, by penalties. 


It was by the Act 1617, c. 16, that the system was founded on its 
right principle. The preamble of that statute bears “considering the 
great hurt sustained by his Majesty's lieges by the fraudulent dealing 
of parties who having annallied [alienated] their lands, and. receiv 

great sammes of money therefore, yet by their unjust concealing of 
some private right formerly made by them, render the subsequent 
alienation done for  summes of money altogether unprofitable ; 
which cannot be avoided unless the said private rights be made public 
and patent to her Majesty's lieges.” The Act then appoints the deeds 
to be registered, otherwise they are “ to make no faith in judgment, b: 

way of action or exception, in prejudice of a third party, who hai 

acquired a perfect and lawful right to the said lands and heritages : 
But (without) prejudice alwayes to them to use the said writs against 
the party maker thereof, his heirs, and suscessors.” There was a 
material defect in this Act, that a person might have his title imme- 
diately registered, but was liable to have it superseded by any other 
person able to register a title on a'warrant previously obtained. This 


was remedied by the Act 1693, c. 13, which gave the regis titles 
priority not according to the date of their execution, but to that of 
their registration. 

When property is offered for sale or m , a “ search” generally 
forms of the titles offered for inspection to the parties treating for 
it. This is a certificate by the proper officer, describing all registered 
documents regarding that particular piece of land which have been 
recorded during forty years, It is remarkable that the enlightened 
mind of Cromwell appears to have comprehended the utility of this 
system, and that he made an effort to introduce it into England. We 
are told by Ludlow (Memoirs, L., p. 436), “In the meantime the 
reformation of the law went on but slowly, it being the interest of the 
lawyers to preserve the lives, liberties, and estates of the whole nation 
in their own hands, so that upon the debate of registering deeds in 
each county, for want of which, within a certain time fixed after the 
sales, such sales should be void, and being so regi 
should not be subject to any incumbrance, this word ineumbrance was 
peer) Bp Hes hey cece oe up three months’ time 
it could be ascertained by the committee.” 

Registration for Execution is another peculiarity of the law 
Scotland, although the system of warrants to confess judgment 
England in some measure resembles it. The y to a solemu 
incorporates with ag npr iy registration, by which, co ese 
being registered in the of a court competent to put 
force, sve dediaton of the court shall be held as ela in 
the deed, and execution may proceed against 
as if it were the decree of a court. The 
execution may issue must be very distinctly set forth. Thus, if it be 
for payment of money, it must be for a sum named in the deed, and 
not for the balance that may be due on an account arising out of the 
transactions to which the deed refers. This method of execution was 
by statute (1681, c. 20) made applicable to bills and i notes 
without their containing any clause of registration. To entitle it to 
this privilege, the bill or note must be apparently without flaw, must 
bear the appearance of due negotiation, and must have been 
The operation of this system was much widened by the Act 1 & 2 
Vict. c. 114, which extended registration for execution to the Sheriff 
Courts. . 

REGISTRY OF SHIPS. [Sures.] 

REGIUS MORBUS, as used by the classical Latin authors, must not 
be confounded with the King’s evil, or Regius morbus, of the writers of 
the middle ages. In the former it means jaundice (Horat.,‘ Art. Poet.,’ 
453), called also Yerepos, “ morbus arquatus,” and “ a ” (or 
“aurigo”); in the latter it means scrofula. [Sororuna.] The 
‘derivation of the term as applied to jaundice is both uncertain and 
unsatisfactory, According to Serenus Samonicus (‘De Medic.,’ cap, 
58, v. 1033)— 

* Regius est vero signatus nomine morbus, 
Molliter hic quoniam celsa curatur in aula.” 


Plin., ‘Hist. Nat.,’ lib. xxii., cap. 53, ed. Tauchn.), 

cognominatum morbum arquatum tradit, quoniam mulso 
curatur;” “ Scilicet” (says ing, ad Horat., loc. cit.), “ mulsum 
(vinum melle conditum) pertinet ad delicias, quas reges imprimis et 
beatiores appetunt et facile sibi comparare possunt.” The same 
derivation is given by Celsus (‘ De Medic.,’ lib. iii., cap. 24), who says 
the cure is to be attempted by various kinds of exercises: “ Lecto 
etiam et conclayi cultiore, lusu, joco, ludis, lascivia, per que mens 
exhilaretur, ob que regius morbus dictus videtur.” Blancas 
(Blanckaert, or Blankaard) in his ‘Lexicon Medicum,’ is rather 
inclined, “ab auro, metallorum rege, denominationem statuere, sieut 
et Aurigo, ab auri colore.” Dr, Good cous of Medicine’ ) says, 
“the meaning of Regius, as expounded by , will, I apprehend, 
content very few;” he then remarks that this and the two other 
Latin names of the disease (Arquatus Morbus and Aurugo) “ are not _ 
indeed univocals, but very clearly equivalents, and equally import gold, 
golden crown, golden bow, or circumfusion ; the colour of the disease, 
and its encompassing the body.” Lach of these derivations appears 
somewhat far-fetched and unsatisfactory, and the term is pro one 
of those of which no plausible explanation can be given. 

REGRATING. A regrator is defined (6 Ed. VI.,c. 14) to be one who 
buys in a fair or market the various articles specified by the Act, 
which are principally articles of provision, and sells them again in the 
same or in any other fair or market within four miles. That statute 
and others providing certain penalties for such acts have all been 
repealed by 12 Geo. III., c. 7. 

REGULAR CLERGY  [Crerey. 

REGULAR FIGURES, POLYGONS, SOLIDS, POLYHEDRONS, 
We have here to add to what is said in Ponycon anv Potynepron all 
that concerns the regular figures or solids, not as to their 
properties, but as to the proportions of their parts and the mode of 
describing them. We shall take first the plane figures, and then the 
solids, : 


A regular polygon, meaning one of which all the sides are equal 
all the angles are equal, may have any number of sides dias 4 
upwards. The Greek terms trigon, tetragon, pentagon, hexagon, hep- 
tagon, octagon, nonagon, decagon, undecagon, dodecagon, are in use 
(except the first two) to express polygons of three, four, &e., up to 
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lygon be described, having x sides : let its side be a, its 
area V, and let r and k be the radii of the inscribed and circumscribed 
circles. ‘Che formule which connect these quantities are then as 
follows :—Let y stand for the nth part of 180°, then 
a=2Rsiny = 2rtany, 


na? cot v 
Wise 4 


When the Length of Side = 1. 


| No.of | Radius of Radius of ; 
| Sides. | Circumscribed. Inscribed. 
} 
; 3 0°5773503 0°2886751 0°4330127 | 
4 07071068 0- 1 | 
5 0°8506508 0°6881910 17274774 | 
| 6 10000000 0°8660254 2°5980762 
bi 
play 11523825 1°0382617 36339124 
8 1°3065630 1°2071068 48284271 
9 1°4619022 1°8737387 6°1818242 
| 10 1°6180340 1°5388418 7°6942088 
Lan 1°7747329 1-7028437 9°3656404 
} 12 1°9318516 18660254 11°1961524 
When Radius of Circumscribed Circle = 1, 
No. of Radius of | x rs 
Rides | Length of Side. Inscribed.._| Area, 
3 1°7320508 0-5000000 | 1-2990881 
4 1°4142136 0°7071068 20000000 
3 1°1755705 0°8090170 23776412 
6 1 0 4 25980762 
7 0°8677674 09009689 | 27364102 
% 0°7653668 09238795 | 2°8284271 
9 06840403 09396026 | 2°8925437 
10 0°6180340 09510565 |  2-9389263 
nl 0°5634651 0°9594931 2-9735250 
12 0°5176381 0°9659259 3-0000000 
When Radius of Inscribed Circle = 1. 
ok tress Bea a Se ett 
. No. of Radius of 
Sides, | 108th of Side. | co: oumscribed. Area. 
3 34641016 20000000 51961524 
4 20000000 1°4142136 40000000 
5 1-4530851 1-2360680 36327128 
6 11547005 1°1547005 34641016 
7 0-9631491 11099160 3°3710222 | 
8 08284271 1°0823919 3°3137084 | 
9 0°7279405 1-0641776 32757315 
10 0°6498394 10514622 32491970 
ll 0°5872521 1°0422172 3°2298913 
12 05353984 10352760 3°2153904 
When Area = 1. 
No. of Radius of Radius of 
Sides, | L@nsth of Side.) cy cumscribed. | Inscribed. 
3 1°5196716 08773827 0-4336912 
4 1:0000000 0°7071068 0*5000000 
5 0°7623870 0°6485251 0°5246678 
6 0°6204033 0°6204033 0°5372849 
7 0°5245813 0°6045183 0°5446520 
8 0°4550899 05946034 05493420 
9 04201996 0°5879764 0°5525172 
10 03605106 05833184 05547687 
11 0°3267617 05799148 0°5564242 
12 0-2988585 05773503 05576775 
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By means of these tables the construction of any figure is imme- 
diately reduced to a short calculation, the drawing of a circle, and 
setting off equal chords on that circle, the compasses and a scale of 
equal parts being all the instrumental aid necessary. It is required to 
construct, for example, a regular heptagon, or figure of seven sides, 
with an area of 225 times the square on one of the larger divisions 
of the scale. The side and radii must therefore be increased in the 
fourth table in the proportion of 4/225 to «/1, or of 15 to 1. And 


5245813 x 15=7°8687 side. 
6045183 x 15=9°0678 rad. circum. 
*5446520 x 15=8°1698 rad. inscr. 


If the two circles be carefully drawn from the same centre, and chords 
equal to the side taken off, the compasses will be found to be carried. 
exactly seven times upon the larger circle, and the chords, being drawn, 
will be found to touch the inner circle, and any little error of construc- 
tion will be better shown by failure of touching the inner circle 
correctly than by any other means. 

The above presumes that it is desired to proceed as accurately as 
possible; but for rough work, and when the circumscribed circle is 
known, the proportional compasses, or even a common pair of com- 
passes and trial, will succeed perfectly well. The proportional com- 

have a scale for the adjustment of the pivot in such manner 
that when the opening at one end is the radius of a circle, that at the 
other end shall be the side of the inscribed polygon of a given number 
‘of sides, 

The regular polygons hitherto treated have been those of Euclid, 
without any re-entering angles. The star-shaped polygons (which, 
though equilateral and equiangular, do not come within Euclid’s 
definition) are described by drawing a re polygon of the same 
number of sides, and drawing successive diagonals so as to cut off 
a number of sides which is prime to the number of sides of the 


polygon. 


Thus, if 12, 23, 34, &c., be the sides of a regular nonagon, or nine- 
sided polygon, it follows that there are two regular star-shaped nona- 
gons, one made by diagonals which cut off 2 or 7 sides, and one made 
by diagonals cutting off 4 or 5 sides. Diagonals cutting off three sides 
would give three equilateral triangles, but no nonagon at all. These 
nonagons are 1357924681, and 1594837261. Star-shaped dodecagons 
are also only one in number, since 5 and 7 are (except 1 and 11, which 
would only give the dodecagon of Euclid) the only numbers less than 
12 which are prime to 12. But a polygon of 13 sides has 5 
star-shaped polygons, made by diagonals cutting off 2 and 11, or 3 and 
10, or 4 and 9, or 5 and 8, or 6 and 7 sides. 

We now come to the subject of regular polyhedrons, presuming the 
reader to know the contents of the article Ponycon anp PotyHEDRoON, 


twice, 4 mc=e, the number of distinct edges., Again, since there are 
f faces, of n sides each, and every edge is the union of two faces, we 
have §nf=e. Butf +c=e+2, or 


Qe e 2 2mn 
mt am Ot OT on— mn 


which must be a whole number, And neither m nor x can be less 
than 3, nor greater than 5, for there are no figures of fewer sides than 
8, and [PoLyaon AND PoLYHEDRON] spaces cannot be inclosed entirely 
by figures of more than five sides. The rest follows from the pro- 
perties of conjugate solids in the same article. 

Let n=, or e=6m-+(6—m), This is a whole number (1) when 


m=2; this must be rejected: (2) when m=8, giving seh a 
‘ ¢ - 


» 
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S=4, c=4, or four triangles; we have here the 


e=6, or 


we have here the 


regular tetrahedron, 
id: (3) when m=4, giving n=3, m=4, e=12, f 
t triangles; we have here the octohedro’ 
when m=5, giving n=3, m=5, e=30, f=20, 
regular icosahed: 


ron. 


regular 


c=12, or 20 triangles ; 


or 
8 


j 


nm ar 


Let n=4,or e=8m—+(8—2m). This isa whole number (1) when m= 2; 
=8, ¢=12, f=6, e=8, or 
hexahedron, or cube, the only 


Let »=5, or e=10m--(10—8m). "This is a whole number (1) when 


which reject: (2) when m=8, giving n=4, m 
i regular 


six squares ; we 
one of its kind. 


m=2; which 


ve here 


c=20, or 12 pentagons; we have here 


onl 
be no 


one of its kind. 
e have thus the five regular solids, and have shown that there can | uniform; and the 


Z| 
ep 


ject: (2) when m=8, =5,m=38, e=30, 
rej (2) when m giving * . 


f= 12, 
edron, the 


The centre of a regular polyhedron is obviously the point of inter 


section of lines drawn from the corners, each f : 
all the edges which meet it. The radius of the circumscribed 
the line drawn from any corner to the centre ; that of the 
sphere is the perpendicular let fall from the centre upon 


angle to 
sphere is 
se ecribed 
any of the faces. 


inclined at the same 


e following table answers to that for polygons, and is taken from 
the same source :— 


When the Side = 1. 


Solid. eee r 5 Superficies. | Volume. 
Tetrahedron . 0°6123724 | 0°2041241 1°7320508 | 0°1178511 
Hexahedron ° 08660254 | 0°5000000 6°000 1/000 
Octohedron 0°7071068 | 0°4082483 3°4641016 | 0°4714045 
Dodecahedron . «| 1°4012585 | 1°1135164 | 20°6457280 | 7°6631188 
Icosahedron 0°9510565 | 0°7557613 $°6602540 | 2°1816951 

When Radius of Oircumsecribed Sphere = 1. 
Radius 

Solid, Side. Inscribed. Superficies. | Volume, 
Tetrahedron « «| 1°6829932 | 0°3383333 | 4°6188023 | 0°5132002 
Hexahedron  «} 191647005 | 0°5773503 8°0000000 | 1°5396006 
Octohedron « . | 1°4142186 | 0°5773503 | 6°9282032 | 13333335 
Dodecahedron . .| 0°7136442 | 0°7946545 | 10°5146228 | 2°7851639 
Teosahedron . +} 190514622 | 0°7946545 9°5746413 | 2°5861507 

When Radius of Inscribed Sphere = 1. 
Radius Cir- 

Solid. Side, cumseribea, | S8perficies. Volume, 
Tetrahedron . .| 4°8989795 | 3°0000000 | 41°5692192 | 13°8564064 
Hexahedron . «| 20000000 | 17820508 | 24:0000000 | 8-0000000 
Octohedron . .| 2°4494897 | 1°7820508 | 20-7846096 | 6-9262032 
Dodecahedron . .|} 0°8980560 | 12584086 | 166508731 | 5+5502910 
Icosahedron «| 1°9231691 | 1°2684086 | 15°1621684 | 5-0540561 

When the Superficies = 1. 
sid Radius Cir-| Radius, 

Solid, cumseribed, | Ineeribea, | Volumes 
Tetrahedton . «| 0°7598357 | 0°4653025 | 0:1551008 | 0-0517008 
Hexahedron + «| 04082483 | 0°9535584 | 0°2041241 | 0-0680415 
Octohedron . +| 0°5372860 | O°8799178 | 0°2195467 | 00781159 
Dodecahedron . .} 0°2200822 | 0'3083920 | 0°2450651 | 0°0816884 
Tcosahedron . +} 0°3398080 | 0°3231774 | 0°2568144 | 0°0856048 


connected 
.| with two governor-balls by means of wheel-work, when the motion of 


When the Volume = 1. 


Radius Cir. Radias 
Solid. Side. Suiperieds |idabottied, Superficies, 
Tetrahedron . +} 2°0895489 | 1°1547006 | 0°4163417 72056240 
Hexahedron + «| 170000000 | 0°8660254 } 0°5000000 | 6-0000000 
Octohedron . «| 1°2848990 | 0-9080604 | 0°5245576 | 5°7191069 
Dodecahedron . 0°5072221 | 0°7107492 | 0°5648000 | 5°3116140 
.| 0°7710254 | 0°7332887 | 0-5827111 | 5°1483486 


REGULAR POLYGON, REGULAR SOLIDS. [Rectnanr Fiovres. 
REGULATORS OF MOTION. Fly-wheels are the means us 
employed to render the movements of machines as as 
; nature as well as the applications of will 
described under Wueets, and under Srram-Encixe. Pendulums, as 
regulators of motion for clock-work, are described under PenpvLuM } 
and the Governor, by which the supply of steam is regulated, will be 
described under STEAM-Enotyz. Some account of air-vessels for ie 


gt 
kind of fly has been occasio) used for the like purpose, 
Si Sha veciecel sodccer one tee - hog : 
extremity, on opposite sides, a frame, whi ro. 
vided with shutters setulae er biases; toe te eevenenear on 
these frames turn round horizontally; and the shutters being 


the tread-wheel becomes too rapid, the diverging balls cause the 
shutters to close, and thus the resistance of the air diminishes the 
velocity. Should the movement of the tread-wheel become too slow, 
the balls collapsing allow the shutters to open, when the resistance of 
the air is diminished and the velocity of revolution increases. 


RE’GULUS. A line drawn from the pole-star, not the two 
inters, but between them and the five secondary stars of the Great 
Fiage which lie near them, will pass 


the bright star called 
a Leonis, or Cor Leonis (the lion’s heart). By Ptolemy and other 
Greeks it was called BaowAicxos, whence comes the Latin name Regulus, 
4 word which is the diminutive of rez. 

REINSCH'S TEST FOR ARSENIC. [Arsenio, Detxcti0n or.] 

REJOINDER.  [Preaprxa. 

RELAPSING FEVER. [Bioop, Diskases or THE.] 

RELATION (Mathematics). What we here mean by this word 
would have been explained in the article Equation, if we had confined 


ourselves to the ex) ion of arithmetical algebra; but having in the 
articles ALGEBRA and OPERATION endeavoured to give higher we 
are induced to insert the present article by remembering that the difli- 


purpose to say a relation exists between 

sense or intellect, whenever they have 

say, the common Ps whatever it may. 
e other, or i 


All the manifold sénses of the word may be derived from this one: the 
relationship of blood implies a coramon ancestty; the relationship of 
office, common duties, mathematics, the relation of greater, equal, 
or less, implies thaf one of the magnitudes is the same as to quantity 
with part or all of the other, and so on. Sameness in every respect 
would constitute identity ; sameness in one or relation. 
The triangles in Euclid, i. 4, are by h i 
manner in three particulars : a change of place 

made identical; that is, their difference before the change of was 
difference of position only, not at all of form; in all that can dis i 
one triangle from another, 


aes Se LoS 2 eon, Sh are 
tical, We do not quarrel wi id phivety that thay, sos Aen 


triangles differently placed, because sameness is understood with a 
dyes pl preceding means that they are the same except in 
rence 0. 

In an algebraical expression we may have to consider its meaning, form, 
magnitude, source, mode of derivation, and properties. The meaning 
depends upon the fundamental definitions which are employed and the 
form ; the form, upon the arrangement of She apubele. the magni- 
tude, when magnitude is signified, upon the form andthe particular 
values given to the symbols; so that these various sources of relation 
are closely connected with one another, The fundamental meaning of 
the sign = implies equality of quantity or magnitude, and some insist 
that it shall always retain this m There can be no objection % 


any one insisting on this point for himself; but the learner—w. 
he be wise, will learn all languages with ths inajcoiy, even Sanna 
should afterwards teach with the minority—must make himself acous- 
tomed to various uses of this sign, as follows :— 

1, The sign = means that on one side we have an operation to be 


: 
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performed, and on the other side the result of performing that opera- 
tion by general rules, as in 


(v+a) (2—a)=22-a? 


Whenever the resulting form is intelligible both in form and magni- 
tude, the resulting relation is equality of magnitude under difference 
of form, independently of the ip values of the symbols; but 
when the result is unintelligible, as is the second of the preceding 
results when first obtained, this relation no longer exists: the process 
described in INTERPRETATION makes it exist. In all such cases the 
relation is that of sameness of value and properties, sameness in fact of 
everything but form ; and the relation is independent of the magnitude 
of the algebraical symbols. : 

But did no relation exist in a’+a'=a°, until we had interpreted 
the then unknown symbol a to mean unity? We answer, that a 
relation did exist—namely, sameness of properties. The value of the 
first side is unity ; the unknown symbol of the second side would be 
found on trial to have all the properties of the unit, when common 
algebraical rules are applied. If we were to refuse the interpretation, 
and consider a° as a self-contradictory symbol, we could not deprive it 
of the properties of a unit, or rather, we could not deprive ourselves of 
the that the algebraical use of it would produce the same 
results as the algebraical use of a unit. : 

To the same heatl may be referred the meaning of =, as connecting 
an infinite series with its finite source of development (or its invelop- 
ment). Arithmetical equality may not exist, for the series may be 
divergent; but between the development and its invelopment exists 
the relation of sameness of properties, and the relation of sameness of 
source. The infinite series 1—1+1—1+, &c., is equated to halfa 
unit ; that is, the sign = is put between 4 and 1—1+1—1+, &e., ad 
inf. The relation of sameness of magnitude has no existence, for 
1-—1+1_, &c., ad infinitum, furnishes no definite idea of magnitude ; 
but in operties, the two are the same. 

2. The’sign = means the relation of sameness of magnitude, without 
reference to form ; and in this sense its use generally imposes conditions 
on one or more of the symbols employed, and always does so unless 
when the sign might also truly have the meaning described under the 
first head. Thus 22+3=2+4+42z-1 imposes no condition on the 
yalue of z, because the first side is only a more simple performance of 
the operations indicated on the second side; but 22+3=21—z~ is the 
assertion of a relation existing which is not true of the forms, and is 
not generally true as to the magnitudes, The condition 2=6 is neces- 
sary to the truth of the relation asserted to exist, Relations of this 
sort, under the name of equations, are the first which meet the 
student at his entrance into algebra; and he frequently has a subse- 
quent difficulty in extending the use of the symbol =. pons eka 
tomed to see it im conditions of magnitude, he cannot easily cease 
to imagine that 1 sways does so; and he looks upon the two 
equations 


a’at=a’, 


a 
#=1+r+5+ ke, andz+1=2, 


out it; but we are satisfied that i 
would never think the time was come when they might safely drop it. 
ion of algebraical identity between 
the symbols are not symbols 
that is, it asserts the relation of 

ions which are written on 
it is in truth used in the first 
in the meaning of the symbols, 
And here again there is the distinction 
ste, eepndein,. Tn, 2 too msiaiee 
requires interpretation. us, in i 
can prove and verify that the operation 1+ 
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ons of we come to 1+4=r” 

we have results of which the first side only is 
ires i ion, It might be satis. 

log (1+), &e., in no other light 

the series into which they might be developed 
; but as such a use of interpretation seems to a 
lab mena wp tions mrp tea. | 5 salted 

to make passage in a somewhat more guarded manner, presuming 
the reader to be perfectly well acquainted with the poll re of the 


If a, B, &., stand for symbols of operation, then A+B, AB, AB, 


are compound results of operation, which are capable of and actually 
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T€ceive a distinct definition. Similarly, a” is also deducible in meaning 

om the definition when m is any number, whole or fractional, positive 
or negative; but 4*, where B is also a symbol of operation, cannot 
be immediately explained from definition. But it is to he remembered. 
that an algebraic quantity may be susceptible of different definitions, 
though really amounting to the same definition, Sometimes nothing 
more than a mere change of the form of words will render a notion 
tonule of being rationally extended further than it could have been 

‘ore the change was made. For instance, in FRACTIONS, we under- 

stand the division of 7 into 3 equal parts, and into 4 equal parts; but 
a division into 34 equal parts is a set of words without meaning. But 
if we only speak of taking parts of which three make 7, and other parts 
of which four make 7, it is perfectly to imagine parts such that 
three parts and half a part make 7, Can we not, then, take such a 
method of defining 4® as, without in any way altering its common 
meaning, shall present that common meaning in a form which will be 
intelligible when a and B are symbols of operation ? 

In BryomraL THEOREM it is proved that the equation ¢¢xoz= 
@ (w+ 2) can only be satisfied for all values of wand z, by ¢z=c* where 
¢ is independent of z. a. 

If, then, we propose the equation— 


pux o2=o(a+2) + (1) 
the only solution must bec*. It is easy enough to show that-— 
c* ,c®# = ctt*; 


the proof referred to shows that c* is the only solution of this equation. 
If 2 and x be symbols of operation, and if by ¢ we mean a combination 
of operations performed with x, and by oz. pz the result of succes- 
siyely performing the operations oz and @z, we may denote by y* an 

ion which is such, that calling it pz, the successive performance 
ot pa and oz is equivalent to that of p(z+2); and that, calling it yy, 
the successive performance of yy and Wz is equivalent to that of W(yay 
If we want to define the particular operation a*, we must add to the 
equation (1) the following :— 


o(1) =a. 


Thus, let it be the definition of «*, p being a symbol of operation, that 
we have here an operation such that if it and ¢”’ were successively 

formed, the result would be the same as if e>+»’ were eae Nass 
once; this last symbol implying that the operation D+’ is used in the 
same way as D in the first. Moreover, let it be understood that if p 
were 1—that is, if the operation p produced no alteration in the func- 
tion operated on—the result of ¢® would be simple multiplication by «. 


yp bee. 


|. There is areing Bi definition which is unintelligible, though there 
is something unknown. An operation is defined by means of itself ; 


the definition must then be develo ‘ore its object can be under- 
stood, but it is not the less a definition—that is, a description of some 
one operation, and a distinction between it and,every other. Thus, in 
common algebra, the magnitude of # may be defined by an equation, 
say e=12—, Here « is only given in terms of its unknown self, but 
it is not the less defined to be 6, and nothing but 6. When the step 
above described has been made, it is (owing to the demonstrated con- 
nection of the rules of common algebra with those of the calculus of 


uations | operations) the same process to prove that— 


p? 
ee —— tees 
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when D an ion, as when it signifies a quantity. 

The definition of log p is that this operation is the inverse of & with 
respect to D; so that log'e? means p. ‘Those functions which in 
common algebra are trigonometrical [S1vu] cannot be defined in the 
subject of which we are speaking otherwise than by reference to the 
well-known exponential forms. Thus, p denoting an operation— 


Cos D means a{evin + vin} 
‘ en. es 
Sin D means F) Joy ev™ —ep wa} 


It ee perhaps be said that though we have constantly used the 
word ion, yet we have considered nothing but identity, that is, 
either identity of magnitude, form, process, or properties; but that 
the term in common life refers to something short of Saas me identity, 
frequently meaning mere connection, and sometimes analogy, 
even nothing more than resemblance, We answer, that relation always 
refers to identity of some sort. For example, there is a relation be- 
tween the position of the sun and moon and the state of the ocean, 
Here the word means merely a connection; but this connection in- 
volves an absolute identity ; having given the position of those rm | 
bodies with respect to any place, together with the direction 
quantity of their motions, the height of the water at that place is 
connected with the quantities which express those positions and mo- 
tions by an equation or a mathematical identity. Resemblance again 
means identity in some respect, or near ae to identity : analogy, 
a term generally applied to relations of similarity, will be found 
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admit of the word sameness being used instead of similarity. Thus, 


when we say that substance is formed from sulstare in a manner 
similar to that in which distance is formed from distare, the analogy 
asserted is one of absolute identity (of mode of derivation). 

Reasoning by analogy is either the same ins common reasoning; 
or else analogy is but another word for induction. If a give B, and c 
have something in common with a, it may be a necessary,consequence 
that © gives p ; p being connected with c in the same manner as B with 
a. B This happane only When the talldieite of B from a is a neces- 
pow ommenuente te that which a and ¢ have in common, and of that 
only : in which case the deduction of p from c by analogy with the 
deduction of B from A, is only an assertion of the possibility of applying 
the same mode of proof to that part or property of co which was pre- 
viously applied to the same part or property of a. But when we 
conclude by analogy of a horned animal that it is not carnivorous, as it 
is said; that is, when we conclude that the horned animal of which 
we speak will resemble all other horned animals which we know, in 
every point in which they resemble each other, we apply no other 
Lea than the establishment of a highly probable result by in- 

uction. 


Reasoning by pure analogy, is then, not absolutely demonstrative 
reasoning, except in the case above described, in which we want no 
new name for the process, But attention to analogy in the structure 
of definitions, and in the route of investigation, is necessary to the 
success of many inquiries, and gives clearness and saves time in all. 
Indeed it may . taken as a maxim that whenever there is any species 
of resemblance pervading the results of two branches of inquiry, there 
ought to be a reason for that resemblance in the nature of the two 
subjects, expressed by a resemblance of the notations used; and this 
reason ought to be made prominent and insisted on. 

For instance, we have two distinct algebras {Avcrsra], which, for 
temporary distinction, we may call arithmetical and geometrical, using 
the same bols in the same manner, but proceeding upon meanings 
given to those symbols which appear altogether different. The only 
reason given to the student in the article cited, to justify the definitions 
of the latter, or geometrical algebra, was that they would be found to 
answer a certain purpose, namely, to make all theorems in the earlier 
algebra true, when no other alteration was made than that of the 
meanings of the symbols, It is now to be asked, why have the new 
definitions that property ? what relation have they to the old ones which 
gives the results of the two a perfect community of form? The answer 
to this question is not very difficult; but it will require us first to 
consider what are the operations of common arithmetic, and how they 
are to be described in terms of the simplest notions of the science. 

The fundamental operations of arithmetic are addition, subtraction, 
multiplication, and division. Of these we may make the definitions of 
subtraction and division follow from those of addition and multipli- 


cation : thus subtraction is the process which destroys the effect of. 


addition, and division that which destroys the effect of multiplication, 

The fundamental ideas of arithmetic are, first, that absence of all 
magnitude which must precede the consideration of any peronies 
number; secondly, the particular magnitude which we choose for 
repetition, and to which we refer other magnitudes. Nothing and unity 
are the names of these ideas ; and 0 and 1 are their well-known symbols, 
The first, 0, reminds him who uses it, of the state in which he is 
antecedently to thinking of any number; the second, 1, of the succes- 
sive accessions by which he passes from one object of consideration 
to another, If 0 do not present itself before we can think of any number, 
it is that we avoid it by an act of memory; but if, for instance, a 
poe had forgotten what seven was, as a young child might do in 

arithmetic, he would be obliged, beginning from 0, to con- 
struct 7 by accessions of a unit each time. 

Now addition of one number to another is a process which merely 
puts a number in the place of nothing, and proceeds to count from 
that number in the same manner as when we form the number to be 
added from 0. Thus to add } to a we do with a what we should have 
done with 0 to form}: to add 4 to 3, we do with 8 what we should 
have done with 0 to form 4. If this last operation were performed on 
the fingers, we should first complete three, and then count the fingers 
which make four from and after the completion of the three; thus— 


4=0+14+14+1+1 
3+4=34+1+14+1+4+1 


> 

This definition of addition, namely, that “a+ is a direction to 
do that with a, which would give b if a were nothing,” will now be 
put by for a moment, until we are ready to apply it in the coustruction 
of the new algebra. 

Multiplication of one number by another is a process which puts a 
number in the place of wnity, and proceeds to use that number in the 
same manner as we use unity when we make another number. Thus, 
to multiply a by 4, we do with a what we should have done with unity 
to make 6; to multiply 3 by 4, we do with 3 what we should have 
done with unity to make 4. Thus, 


4=1+141+1, 
3x 4=3434343. 


The definitions of subtraction and division are then obtained, as before 


the supposition of inverse 


described, ee 
denen the effects of addition and nr heae.wamepa 
receding 


denoted by 
the same symbol, unless they have not only the same lengths but the 


This one fundamental change in the meaning of the things signified 


n c 


A 
0 a 
by letters is now all that need be made; for all the rest is absol 
the same as in arithmetic. For example, what isa+b? Let oa 


v 


off 


A 


tern ny 
U 


Again, required the meaning of ba? We must now choose a 4 
and direction which is to be represented by 1; let thisbe ov, We 
are now to do with 04 or @ what we should have done with ou to 
make 08, Suppose for simplicity that 0B is double of ov. To turn 
0 vu into OB, we must double its length, and let it revolve through a 
certain angle Uo, Do this with 0a; that is, double its length, and 
make it, thus doubled, revolve to the position 0c, so that the angles 
vosBand aoc are equal, Then oc must be that which is repre- 
sented by ba; and the angle v oc is the sum of the angles vo B and 
UOA. 

If we examine the fundamental definitions of the geometrically . 
defined system of ALGrpra, we shall find that we have here described 
enough to deduce them all, and that we have done it by pure analogy, 
But also remark that analogy here means nothing but an identity of 
process ; we have described the processes of addition and multiplication 
in terms which connect them so closely with the objects to which they 
are applied, and at the same time make the process so distinct from 
the subject-matter of the process, that when we change the subjec 
matter, we can still preserve the process. If then any other subject- 
matter could be found, such that, with reference to meanings of a and 
6 derived from it, a+ and ab could be consistently d , or rather 
deduced, from 0 and 1, a new application of the rules of algebra would 


follow. 

In the calculus of operations, the same might be made; and 
when this branch of algebra consisted of nothing but the separation of 
the symbols of operation and quantity in an arbitrary manner 
[Operation], analogy was the species of relation by which the dedue- - 
tion of its from this separation was connected with the results of 
common algebra. But this analogy was only the guide to the results, 
and not the proof of them; it became a proof when it was shown that 
the validity of the common algebra itself depended, not 7 the 
whole meaning of the symbols, but — that part of it w! was 
preserved in the meanings of the symbols of operation. 

RELATION (Logie). In the article Loare (cols. 345, 846) we have 
contended that any composition of relations is syllogism, and haye 
stated our objection to the mode used by logicians of reducing such 
compositions to their syllogism, in which the only relation in identity. 
Without further controversy we shall proceed to statement, and 
nothing more, of a few heads of the general doctrine of Shr 
Those who desire more must consult a paper on the logic of rela’ R 
which will appear in vol. x., p. 2, of the Cambridge : 
Transactions, x: 
Let 1 and a denote relations : x, x, z individual objects of noua, 
classes or attributes, it may be, considered as units of thought. — 

LX denote anything which is an 1% of x, in the relation 1 to x. 
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Let 1, m, denote not-n, not-m,-so that 1x contains all which is not 
related to x in the relation t. Let L and | be called contrary relations. 
Let X..Ly denote that x is an (some one) i of ¥: and let x.Ly 
x is not any L of y. Here x is the subject, and y the 
predicate, of the relation. Hence x..u¥ and x.,lyare of identical 
meaning. Let an 1 of an m be signified by Lm. 

Let tx (which may be read L-verse of x) be the converse relation 
of x: that is, y..ux and x..u-!y have the same meaning: and 
¥..LX, ¥.lx,x..u7y, x.]-'y, are all of one meaning. 

Let Lm’ signify an & of every M, and L,M an L of none but Ms. Let 
these accents be called signs of inherent quantity. Note that contra- 
version of both relations, the sign of inherent quantity being shifted, 
makes no alteration of meaning : thus LM’ is l,m, and L,M is lm’. 

Converses of contraries are contraries. Contraries of converses are 
converses. The contrary of a converse is the converse of the contrary. 
Thus I-’ and t— are contraries: not-L and not-L—' are converses: and 
not-(L—) is (not-1)-!. 

If every & be wn, every t— is N— ; but every n is 1, and every n=! 
ist". 

The converse of a and is the compound of the converses in 
inverted order, the sign of quantity, if any, being altered in meaning. 
Thus LM and m—'t— are converses, as are LM’ and M~! 1~, and also 
Oe cashes of pound is formed by contraverti 

of a com is form y werting one com- 
ponent, and either adding the sign of quantity to, or removing it from, 
the other. Thus the contrary of i is either of the identicals r,m and 

Im’; of Lu, Lm; of uw’, IM. 

' When of two relations is contained in a third, the same 
is true if the contrary of the third and of one of the components change 
places, the remaining component being converted. And the three 
results are identical. Thus it is the same thing to say that every Lm 
N as to say that every t—'n is m, or that every nm~ is 1. 

A syllogism is the deduction of a relation between two terms from 
relation of each term toa third. The first figure of the logicians 
that of direct transition : x related to z through x related to y and y 

z. The fourth figure is that of inverted transition: x related to z 
through z to yand yto x. The second figure is that of reference to 
(the middle term): x related to z through x toy and ztoy. The 
reference from (the middle term) : x related to z 


i by the qualities of the 


Figure. Phase. 

1. 2. 3. 4, 
Booth -t t- = 
IE ot t+ +- == 

TI. “+- —-+ ++ -- 
W.. -—— +— —-+ +# 


In the first phase of the first figure inference is simple composition : 
thus x..uyand y..mzgivex..umz. In every other case inference 
must be made by reduction into the first phase of the first figure. 
Thus Il. 2 has the premises y.Lx, ¥..MZ, or X.,l“'¥,¥.. Mz, 
giving x..l-'mz. To give the conclusion a negative form, we must 
write x. 1—'m’z, or x.1—'mz, the first of which is the more natural, 
since the ing relation is formed from those in the premises, 

A relation is transitive when being compounded with itself, it repro- 
duces itself ; that is, Lis transitivewhen every Lof Lisi. If one relation 
only be employed, and that one transitive, and if we allow only those 
phases in w the conclusion is either the relation or its converse, 
the syllogisms with both premises negative are no longer legitimate. 
And the rule of distribution is as follows; the primary phase of each 
figure contains no converse: when one premise differs in quality from 
the primary phase, the other premise must have a relation 
to those of that premise the conclusion: when both 
premises differ in quality from those of the primary phase, the con- 
clusion must have a relation converse to those of the premises. Thus 
ILL. 2 differs in both ises from III. 1; accordingly y. Lx, ¥..LzZ 
gives x .u~'z: but IV. 3 differs only in the second premise from IV.1; 
and ¥.L—'x, 2... LY gives X, LZ. : 

These hints may be useful, in connection with the article Loatc, to 
give an idea of the general syllogism of composition of relations, and 


ic. 

RELATIVE MAGNITUDE. [Rarro.] 

RELATIVE MOTION. [Morioy.] 

RELATIVE PRONOUN. The relative pronoun is so called because 
it relates to some object mentioned just before, which object is 
usually termed the antecedent. The English language possesses two 
words for the relative , who or which, and that, The word what 
must also be pei i A for it evidently contains the same 
root as who and which; it is generally used in the sense of that which, 


as “ Let them say what they will.” The terms, who, which, and what are 
also as interrogatives, and contain the same root as the Sanskrit 
ka-s, | e Greek 6-s, the Latin qui, the Gothic Aver, &. The term that 
is evidently the same word as the demonstrative pronoun. In the same 
way we find that the Greek article, which was originally a demonstra- 
tive pronoun, is also used as a relative; and the German 
likewise S two forms for the relative, ,welcher and der, the 
patine tea sean by also a ig gs ah and is the same word as the 
gli t. According to Bopp (‘ Vergleichende Grammati . 553 
the relative in Zend is also used a a detibtistretive. ae hs 
In English the relative is not unfrequently omitted. Thus most 
persons would say, “‘The first school I was at,” and not “ The first 
school which I was at.” This omission is condemned by some gram- 
marians, but is authorised by the usage of our best writers. The 
omission however seems only admissible in familiar speaking and 
writing, and is a great defect in any composition of a serious or elevated 


r. 

RELATOR. [Inrormation.] 

RELEASE. “Releases are in divers manners, namely: releases 
of all the right which a man hath in lands or tenements; and releases 
of actions personals and reals, and other things.” (Litt. § 444.) 

The former kind of release may be considered as a species of con- 
veyance, and the instrument of release must be a deed. The operative 
words of release are remise, release, renownce, and for ever quit claim 
(an abbreviation or corruption of quietwm clamasse). According to 
Littleton (§ 508) a release to a man of all demands is the best release 
that can be made, “and shall enure most to his advantage ;” but 
Coke remarks that “claims” is a word of still more extensive import. 
The parties to a rel are the rel and rel : the releasor is 
he who quits - cane that which he has; the releasee is he who 
acquires what the other gives up, but he cannot acquire anything b: 
the release, unless he has some estate in or right to the thing which 
is the object of the release, 

Releases are either of an estate in land or of a right to land; or 
they are releases of things personal. Releases of estates in or rights to 
land require to be considered separately. 

In order that a‘release of an estate in land may have its intended 
effect, there must be privity of estate between the releasor and releasee ; 
that is, the estates of the releasor and releasee must have been acquired 
by the same conveyance or title, or the one estate must have been 
derived immediately out of the other. There ‘must be this privity 
whenever the release of an estate operates either by way of enlarging 
the estate of the releasee, or by way of passing to him the estate of 
the releasor, 

Tt is not in all cases necessary that the person to whom the release 
is made should be in the actual possession of the land or that he should 
have the estate immediately preceding that of the releasor. If land be 
given by C, who is tenant in fee simple, to A for years, remainder to 
B for life, C may release his reversion either to A or to B: in the 
former case A will acquire the reversion expectant on B's life estate ; 
and in the latter case B’s remainder will merge in the reversion, which 
will become an estate in possession on the determination of A’s estate. 
This is commonly called a release which enlarges an estate ; but in the 
case supposed, if the release is made to A, his estate is not thereby 
enlarged, and the effect is just the same as if C made him a grant of 
the reversion. The rule of law is undoubtedly true that “ whenever a 
release doth enure by way of enlarging an estate, there must be privity 
of estate, as between lessor and lessee, donor and donee” (Co, Litt., 
273, a); but there must also be privity, as in the case supposed, when 
no enlargement of the estate is made by the release. If C, tenant in 
fee simple, had originally granted the estate to B for life, and B had 
made a lease for years to A, a release of the reversion in fee from C to 
A would have no effect as a release, because there is no privity of 
estate, as above defined, between A and C. Such a release may, how- 
ever, operate as a grant of the reversion, if there are sufficient words 
for that purpose. When lands are in possession of a lessee at will, for 
years, or for life, or of an assignee of such lessee, the lessor may 
release either to the lessee himself, or to his assignee, But a release 
by the original lessor to an under-lessee, as above stated, will not 
operate as a release. 

In order that the release may operate to the enlargement of the 
estate of the releasee, it must contain proper words. Therefore if he 
who has the fee in reversion or remainder intends to rel his ‘estate 
to a tenant for years or for life, he must release to such tenant and 
his heirs. If he simply release to the tenant for life, the releasee will 
have no greater estate than he had before; and if he simply release to 
the tenant for years, the tenant acquires the estate only for life, 
(Litt., 468.) 

If a lease is made, at common law, of lands in possession, the lessee 
has no estate till he enters, and therefore can accépt no release from 
the lessor ; buta release from the lessor to the lessee before entry of all 
his right in the land, extinguishes the rent. 

A release may operate by passing the releasor’s estate to the rel A 
without enlarging the estate which the releasee already has ; and this 
takes place in the case of joint tenants and coparceners. Joint tenants 
of an estate have one undivided title, and they can only convey their 
estates to one another by release. Coparceners haye only one title, for 
they all make one heir, but they also transmit to their heirs separate 
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estates, According} can, either selense to each other or ‘A covenant not to sue for a limited time cannot of course haye the 
ee tab easleieiaren In these cases it is not necessar: to’ effect of a release. ’ i 
use any words of limitation in the release, for as the joint tenants and| All persons may release, who are not under some legal di 5 
co ers have all one title to their estate, whatever it may be,a| such as infancy, A husband may release a debt due to his 

from one to another passes all the estate of the former to the because he is the person entitled to receive it; but his release of a 


the with the remaining tenant, he holds the released one- 
third as tenant in common with his remaini i 
be made to two persons, one may release to the o' before entry ; 
for Shere is privity of ewe, bemmern an a the owe does not 
operate by it, but by extinguishment of a right, 

een te riat iets to lande and such release will 
comprehend all his rights at the time, but not future rights, An 
expectant heir cannot release the right which he may haye to his 
ancestor's estate. A right, in order to be capable of being released, 
must therefore be an existing right and not a possibility. Sometimes, 
however, a release, though it cannot operate as such, may operate as an 
estoppel. Ina icular case (Bensley v, Burdon, 2.8. and §,, 519) a 
son was estopped under a release made by him in his father’s lifetime, 
by the allegation of a particular fact, which was held to conclude the 
son who made it, 

A right may be released to any person who has an estate in the 

either in possession, reversion, or remainder; but if the right 

to an estate of freehold, it can only be released to a person w 
an estate of freehold. Such a release will be for the benefi 
persons who are entitled to the land by the same means as the 


There is also release by act or operation of law, as it is termed; 
is, from certain acts or events, which are not a direct release, 
the legal conclusion of a release follaws. Instances of this kind of 
release often occurred in former times, when disseisins were common, 
and the following is given as an example; if a disseisee disseise 
the heir of the disseisor, and make a feoffment, this amounts to a 
release of the right. (Co. Litt., 264, b,) 

A Release, not considered as an instrument of conveyance, is the 
giving up or discharging of a right of action or suit which one man 
has against another, This release may be either by act of law or by 


If a creditor makes his debtor his executor or one of his executors, 
the debt is legally extinguished as soon as the creditor dies, though 
there can be no legal evidence of this extinguishment until the exe- 
cutor has obtained probate of the will, The ground of this legal con- 
clusion is, the union of creditor and debtor in the person of the 
executor, who would be a necessary to an action at law against 
himself. But in equity so far is the debtor from being released, that 
the debtor executor is considered to have received the debt, and to 
have it as assets in his hands. Accordingly in a suit in equity against 
him, he may he ordered to pay the amount of the debt into court, 
upon admitting it in his answer. If a debtor appoint his creditor his 
executor, the creditor executor, both at law and in equity, may retain 
his debt out of the assets which come to his hands, provided he does 
not thereby prejudice creditors of a superior degree. If a woman 
marries her debtor or creditor, the extinguishment of the debtisa 
necessary consequence. 

In a release of this kind also the proper words are remise, release, and 
quit-claim, but any words are sufficient: for the purpose which clearly 
express the intention of the parties to the deed. If a man covenants 
with another that he will never sue him, this is legally construed to 
be equivalent to a release, because the same end would be ultimately 
effected by virtue of this covenant, as if there were an absolute release. 
But there are cases in which a perpetual covenant not to sue one 
debtor will not discharge aco-debtor, (Hutton v, Eyre, 6 Taunt., 289.) 


debt due to the wife extends only to such debts as are demands at the 


A release may be set aside in equity on the ground of fraud, a term 
which will include every act of commission or omission that renders 
the transaction unfair, such as misrepresentation or suppression ¥ 
facts important to be known to the releasor, A plea of a release 
no answer to a bill in equity which seeks to set aside the release on the 
ground of fraud, or which, anticipating a of the release, charges 
that it was fraudulently obtained, unless fraud which is 
is put in issue in the plea, and sufficiently denied by answer, The” 
principle of this is roe and clearly stated by Lord Redesdale, (Roche 
v, Morgell, 2 Scho. and Lef., 730.) 


against 
right and in another right, such as that of executor for instance ; 
“4 holkar tay relents senses 
declaration 


the land 
on any part, ‘A release of all demands means all demands which 
at the time of the release, and it does not extend to anything which, 
at the time of the release, is not a demand, but afterwards becomes. 
demand, It is generally considered that a release of all demands 
extend to a rent-charge, or a rent-service, parcel of a seignory in gross | 
(but not to a rent-service incident to a reversion), but a release of 
all actions could not extend further than to a release of arrears of rent 
thendue. Though a release of all actions is not a release of a sum of 
money not then due, it is said that such a release made before the day 
of payment appointed by the condition of a bond would be 3 
a bond being an acknowledgment of a present debt, defeasible by a con- 
dition subsequent, which does not prevent the right of action from 


instance bya particular recital in a deed, that the general words 

release were intended to be limited, such construction must be 

them. Parol evidence is not admissible for the purpose of 

ig the words of a release; but, as in the case of wills, it may 

admitted where a difficulty arises in applying the words of 
ich purpose the 


ment to the facts of ‘the case, for wi state of the 
facts at the time of the release must be ascertained by extrinsic 
evidence, i 
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